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BODY CODE PLATE 
DESCRIPTION 


The Body Code Plate is located in the engine compartment on the plenum behind the right side strut tower. There 
are seven lines of information on the body code plate. Lines 4, 5, 6, and 7 are not used to define service informa- 
tion. Information reads from left to right, starting with line 3 in the center of the plate to line 1 at the bottom of the 
plate. 


BODY CODE PLATE LINE 2 


DIGITS 1, 2, AND 3 
Paint procedure 
DIGIT 4 
ххх XIX 


Open Space XXXAX XXX де | 


DIGITS 5 THROUGH 7 (2)| ххх xxxx хой кох м | кох ки | ххх 


А | (1)| ххх X > ххххххххххххххххх 
Primary paint -F- Шаа | 
(Refer to 23 - BODY/PAINT - SPECIFICATIONS) Тог | 


Body Color Codes. (9 (1) 


DIGIT 8 AND 9 


Open Space 


DIGITS 10 THROUGH 12 


Secondary Paint 


DIGIT 13 AND 14 


Open Space 


DIGITS 15 THROUGH 18 


/ Б 
> ER 
; 7 
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Interior Trim Code 


DIGIT 19 


Open Space 


DIGITS 20, 21, AND 22 


Engine Code 
e EJD = 1.6L Four Cylinder 16 Valves SOHC Gasoline 
e ECC = 2.0L Four Cylinder 16 Valves DOHC Gasoline 
e EDJ = 2.2L Four Cylinder Turbo Diesel Engine 
e EDZ = 2.4L Four Cylinder 16 Valves DOHC Gasoline 
e EDV = 2.4L Four Cylinder 16 Valves DOHC H.O. Turbo Gasoline 


DIGIT 23 


Open Space 
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BODY CODE PLATE LINE 1 


DIGITS 1, 2, AND 3 


Transaxle Codes 
e DGL = 41TE 4-Speed Electronic Automatic Transaxle 
e DD5 - МУ T350 5-Speed Manual Transaxle 
e DDD - GETRAG 288 5-Speed Manual Transaxle 


DIGIT 4 
Open Space 
DIGIT 5 


Market Code 
e C - Canada 
e B - International 
e M - Mexico 
е U - United States 


DIGIT 6 
Open Space 
DIGITS 7 THROUGH 23 


Vehicle Identification Number 
e (Refer to VEHICLE DATA/VEHICLE INFORMATION/VEHICLE IDENTIFICATION NUMBER - DESCRIPTION) 
for proper breakdown of VIN code. 


IF TWO BODY CODE PLATES ARE REQUIRED 


The last code shown on either plate will be followed by END. When two plates are required, the last code space on 
the first plate will indicate (CTD) 


When а second plate is required, the first four spaces of each line will not be used due to overlap of the plates. 
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FASTENER IDENTIFICATION 


DESCRIPTION 


The SAE bolt strength grades range from grade 2 to grade 8. The higher the grade number, the greater the bolt 
strength. Identification is determined by the line marks on the top of each bolt head. The actual bolt strength grade 
corresponds to the number of line marks plus 2. The most commonly used metric bolt strength classes are 8.9 and 
10.9. The metric strength class identification number is imprinted on the head of the bolt. The higher the class 
number, the greater the bolt strength. Some metric nuts are imprinted with a single-digit strength class on the nut 
face. Refer to the Fastener Identification and Fastener Strength Charts. 


Bolt Markings and Torques - Metric 


Bolt Dia. Ft. Lbs. Ft. Lbs. N-m Ft. Lbs. 


* Inch Lbs. 


Bolt Markings 


Bolt Dia. 
1/4 - 20 
1/4 - 28 
5/16 - 18 
5/16 - 24 
3/8 - 16 
3/8 - 24 
7/16 - 14 
7/6 - 20 
1/2 - 13 
1/2 -20 
9/16 - 12 
9/16 - 18 
5/8 - 11 
5/8 - 18 
3/4 - 10 
3/4 - 16 
7/8 - 14 405 540 400 


* Inch Lbs. 
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HOW TO DETERMINE BOLT STRENGTH 


Hexagon 


head bolt 


Hexagon 
flange bolt 


w/ washer 
hexagon bolt 


Hexagon 


head bolt 


Hexagon 
flange bolt 


w/ washer 


hexagon bolt 


Hexagon 


head bolt 


Hexagon 


head bolt 


Bolt 
head No. 


Two 
protruding 
lines 


Two 
protruding 
lines 


Three 
protruding 
lines 


Four 
protruding 
lines 


Welded bolt 


Grooved 
6T 
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FASTENER USAGE 


DESCRIPTION 
FASTENER USAGE 
WARNING: Use of an incorrect fastener may result in component damage or personal injury. 


Fasteners and torque specifications references in this Service Manual are identified in metric and SAE format. 


During any maintenance or repair procedures, it is important to salvage all fasteners (nuts, bolts, etc.) for reassem- 
bly. If the fastener is not salvageable, a fastener of equivalent specification must be used. 


THREADED HOLE REPAIR 


Most stripped threaded holes can be repaired using a Helicoil®. Follow the vehicle or Helicoil® recommendations for 
application and repair procedures. 
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INTERNATIONAL SYMBOLS 
DESCRIPTION 


80be4788 


The graphic symbols illustrated in the following International Control and Display Symbols Chart are used to identify 
various instrument controls. The symbols correspond to the controls and displays that are located on the instrument 
panel. 
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METRIC SYSTEM 
DESCRIPTION 


in-lbs to Nem Nem to in-lbs 


26.5534 
28.3236 
30.0938 
31.8640 
33.6342 


DORN Фоо workb oori 


1 
1 
1 
1 
1 
2 
2. 
2. 
2. 
2. 
3 
3. 
3. 
3. 
3. 
4 


73.2142 A : 10. 3259 
74.5700 j . 11.0634 
75.9258 . , 11.8010 
77.2816 я А 12.5386 
78.6374 | А 13.2761 
79.9933 А . 14.0137 
81.3491 . . 14.7512 


The metric system is based on quantities of one, ten, one hundred, one thousand and one million. 
The following chart will assist in converting metric units to equivalent English and SAE units, or vise versa. 
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CONVERSION FORMULAS AND EQUIVALENT VALUES 


MULTIPLY TO GET MULTIPLY 


in-lbs x = Newton Meters 
0.11298 | (N-m) 
ft- x = Newton Meters 
1.3558 | (N-m) 
| (КРа) 
x 6.895 | = Kilopascals (kPa) К 
( 


X = ft-lbs 
0.7376 

X Inches Hg 
0.2961 


X Inches 
0.03937 


N 
N 
k 


P 


m 
m 
a 
m 
S 
S 
S 


BY 


B TO GET 


lbs 
( 
Feet X - Meters (M) x 3.281 | - Feet 
0.3048 
Yards X - Meters X = Yards 
0.9144 1.0936 
ph 
ph 


Inches Hg (60° F) x 3.377 | = Kilopascals (kPa 
m X = Kilometers/Hr. Km/h X - mph 
1.6093 | (Km/h) 0.6214 


Y 


Feet/Sec X - Meters/Sec (M/S) x 3.281 | - Feet/Sec 
0.3048 

m х = Меќегѕ/Ѕес (М/5) х 2.237 | = трћ 
0.4470 

Kilometers/Hr. (Km/h) = Meters/Sec (M/S) | M x 3.600 | Kilometers/Hr. (Km/h) 
0.27778 


COMMON METRIC EQUIVALENTS 


M 
M 


P 
m 
M 
M 

/ 
/ 
/ 


1 inch = 25 Millimeters 1 Cubic Inch 2 16 Cubic Centimeters 


1 Foot = 0.3 Meter 1 Cubic Foot = 0.03 Cubic Meter 


1 Yard - 0.9 Meter 1 Cubic Yard - 0.8 Cubic Meter 


1 Mile = 1.6 Kilometers 


Refer to the Metric Conversion Chart to convert torque values listed in metric Newton- meters (М-т). Also, use the 
chart to convert between millimeters (mm) and inches (in.). 
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TORQUE REFERENCES 


DESCRIPTION 
SPECIFIED TORQUE FOR STANDARD BOLTS 


48 in.-Ibf 52 in.-Ibf 
: ; Е 9 10 
10 | 19 21 
12 | қ 35 39 
14 f 55 61 
16 і , 83 = 


56 in.-lbf 
12 
24 
43 
67 


290 
590 
1,050 
1,700 


1,600 1,800 


Individual Torque Charts appear within many or the Groups. Refer to the Standard Torque Specifications Chart for 
torque references not listed in the individual torque charts. 
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VEHICLE IDENTIFICATION NUMBER 
DESCRIPTION - VEHICLE IDENTIFICATION NUMBER 


The Vehicle Identification Number (VIN) is located on the upper left corner of the instrument panel, near the left 
A-Pillar. The VIN consists of 17 characters in a combination of letters and numbers that provide specific information 
about the vehicle. Refer to VIN Code Decoding Chart. 


To protect the consumer from theft and possible fraud the manufacturer is required to include a Check Digit at the 
ninth position of the Vehicle Identification Number. The check digit is used by the manufacturer and government 
agencies to verify the authenticity of the vehicle and official documentation. The formula to use the check digit is not 
released to the general public. 


VIN CODE DECODING 


== = | 


80c4b76d 
POSITION INTERPRETATION CODE = DESCRIPTION 
Country of Origin 1 = Manufactured by DiamlerChrysler Corporation 
в = Dose 
Vehicle Type 3 - Passenger Car 


D - Restraint System With Out Air Bags Sales Code 
(CGJ) (Mexico) 


Н = Restraint System Air Bags Front Next Generation 


Multi Stage Sales Code ( CG1 ) With Side Air Bags Sales 
Restraint System Code ( CGS ) 


J = Restraint System Air Bags Front Next Generation 
Multi Stage Sales Code ( CG1 ) Without Side Air Bags 
Sales Code ( CGS ) 


B = Caliber (FWD) (НО U.S., Canada, Mexico , BUX 
5 Vehicle Line E = Caliber (AWD) (LHD) U.S., Canada, Mexico 
3 = Caliber (FWD) (RHD) BUX 


2 = L ( Low Line) 
4 = H ( High Line ) 
6 = 5 ( Sport ) 

| 7 = X ( Special ) 

Series 

C = 6 Speed Manual Heavy Duty, Sales Code ( DEF ) 
C - 6 Speed Manual, Sales Code ( DEK ) 
С = Continuously Variable, Sales Code ( DAV ) 
N - 5 Speed Manual, Sales Code ( DD7 ) 
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POSITION INTERPRETATION CODE - DESCRIPTION 
Body Style 8 - PM 49 4dr Hatchback 


VIN CODE DECODING 


А = 2.0L 14 CYL 16V DOHC Diesel Sales Code ( ECD ) 
B = 2.0L 14 CYL 16V DOHC Dual VVT Gasoline Sales 
Code ( ECN ) 

С = 1.8L 14 CYL 16V DOHC Dual VVT Gasoline Sales 
Code ( ЕВА) 

F = 2.4L 14 CYL 16V DOHC Turbo Gasoline Sales Code 
(ED4) 

K = 2.4L 14 CYL 16V Dual VVT Gasoline Sales Code 
(ED3) 
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VEHICLE CERTIFICATION LABEL 
DESCRIPTION 


A vehicle certification label is attached to the rear shutface of the driver's door. This label indicates date of manu- 
facture (month and year), Gross Vehicle Weight Rating (GVWR), Gross Axle Weight Rating (GAWR) front, Gross 
Axle Weight Rating (GAWR) rear and the Vehicle Identification Number (VIN). The Month, Day and Hour of man- 
ufacture is also included. 

All communications or inquiries regarding the vehicle should include the Month-Day-Hour and Vehicle Identification 
Number. 


Mp py DAIMLER CHRYSLER DATE OF MFR GVWR 
CORPORATION 1986 2268 KG (05000 LB) 


GAWR FRONT WITH TIRES RIMS AT. COLD 
ШЕ ^ in LB) dL 14X 5.5 ZR INS PSI) 


RIMS AT 
Іші it (2700 LB) ШТ 14X55 — 980 КРА(Во PSI) 


THIS VEHICLE CONFORMS ТО ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 
STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE. 
VIN: XXXXXXXXXXXXXXXKX ТҮРЕ: SINGLEX DUAL 


MDH: 010615 021 PAINT:POP VEHICLE MADE IN CANADA TRIM:C5G3 4818505 


8086df7b 
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E-MARK LABEL 
DESCRIPTION 


An E-mark Label is located on the rear shut face of the driver's door. The label contains the following information: 


Date of Manufacture 
Month-Day-Hour (MDH) 

Vehicle Identification Number (VIN) 
Country Codes 

Regulation Number 

Regulation Amendment Number 
Approval Number 


PM 


VIN: ХХХХХХХХХХХХХХХХХ 


Date of Manufacture: 05-95 МОН: 052915 


063098 


030169 


040212 


00155 


011082 
00155 


005003 


80847175 
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VECI LABEL 
DESCRIPTION 


All models have a Vehicle Emission Control Information (VECI) Label. Chrysler permanently attaches the label in 
the engine compartment. It cannot be removed without defacing information and destroying the label. 

The label contains the vehicle's emission specifications and vacuum hose routings. All hoses must be connected 
and routed according to the label. 
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MANUFACTURER PLATE 
DESCRIPTION 


The Manufacturer Plate is located in the engine compartment on the passenger side rear corner of the hood. The 
plate contains five lines of information: 


1. 


Vehicle Identification Number (VIN) 


2. Gross Vehicle Mass (GVM) 
3. 
4 
5 


Gross Train Mass (GTM) 


. Gross Front Axle Rating (GFAR) 
. Gross Rear Axle Rating (GRAR) 


PM 


DAIMLERCHRYSLER CORPORATION 


XXXXXXXXXXXXXXXXX* 


80bf3788 
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INTERNATIONAL SYMBOLS 
DESCRIPTION 


DaimlerChrysler Corporation uses international symbols to identify engine compartment lubricant and fluid inspection 


and fill locations. 
л ENGINE OIL BRAKE FLUID 


AUTOMATIC POWER 
TRANSMISSION STEERING 
FLUID 


WINDSHIELD 
WASHER FLUID 


8097ddbd 
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FLUID TYPES 


DESCRIPTION 
ENGINE OIL 


WARNING: New or used engine oil can be irritating to the skin. Avoid prolonged or repeated skin contact 
with engine oil. Contaminants in used engine oil, caused by internal combustion, can be hazardous to your 
health. Thoroughly wash exposed skin with soap and water. Do not wash skin with gasoline, diesel fuel, 
thinner, or solvents, health problems can result. Do not pollute, dispose of used engine oil properly. Contact 
your dealer or government agency for location of collection center in your area. 


When service is required, DaimlerChrysler Corporation recommends that only Mopar® brand parts, lubricants and 
chemicals be used. Mopar® provides the best engineered products for servicing DaimlerChrysler Corporation vehi- 
cles. 
Only lubricants bearing designations defined by the following organization should be used. 

e Society of Automotive Engineers (SAE) 

e American Petroleum Institute (API) 

e National Lubricating Grease Institute (NLGI) 

е Association des Constructeurs Européens d' Automobiles (European Automobile Manufacturers Association) 

(ACEA) 


API CERTIFICATION AND LICENSE SYMBOL 


Use an engine oil that is API Certified and Licensed to 
display the certification mark. MOPAR® provides 
engine oils that meet or exceed, Material Standard 
MS-6395 requirement. 


9400-9 


SAE VISCOSITY 


SAE 5W-20 and SAE 5W-30 engine oils are recom- 
mended for all operating temperatures. These 
engine oils are designed to improve low tempera- 
ture starting and vehicle fuel economy. Refer to 
the engine oil filler cap for the preferred engine oil 
viscosity grade for each vehicle. SAE viscosity 
grades are used to specify the correct viscosity oil for 
an engine. Use only Multi-Viscosity oils such as SAE 
5W-20 or 5W-30. These are specified with a dual SAE 
viscosity grade which indicates the cold (BW) to hot 
(20, 30) temperature performance range of the oil. 


81364ес7 


ACEA CATEGORIES 


For countries that use the ACEA European Oil Categories for service fill oils, use engine oils that meet the require- 
ments of ACEA A1/B1, A2/B2, or A3/B3. 
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CONTAINER IDENTIFICATION 


The Engine Oil Certification Mark was developed and 
trademarked by the АР! to refer customers to those 
engine oils preferred by the automobile manufacturers. 
This symbol means that the oil has been certified and 
licensed by the American Petroleum Institute (API). 
This certification mark will only be found on the front 
of the oil containers. Those oils that do not display the 
"Mark" on the front of the container should not be 
used. 


9400-9 


DaimlerChrysler only recommends API Certified 
engine oils that meet the requirements of Material 
Standard MS-6395. Use Mopar or an equivalent oil meeting the specification MS-6395. 


SYNTHETIC ENGINE OILS 


There are a number of engine oils being promoted as either synthetic or semi-synthetic. If you chose to use such 
a product, use only those oils that are certified by the American Petroleum Institute (API) to display the "Certification 
Mark" and show SAE viscosity grade recommended for each vehicle. Follow the service schedule that describes 
your driving type. 


ENGINE OIL ADDITIVES/SUPPLEMENTS 


The manufacturer does not recommend the addition of any engine oil additives/supplements to the specified 
engine oil. Engine oil additives/supplements should not be used to enhance engine oil performance. Engine oil addi- 
tives/supplements should not be used to extend engine oil change intervals. No additive is known to be safe for 
engine durability and can degrade emission components. Additives can contain undesirable materials that harm the 
long term durability of engines and emission systems by: 


e Increasing the level of Phosphorus and Sulfur in the engine oil. The API Certified Engine Oils control the Phos- 
phorus and Sulfur contents of the oil to levels that reduce the contamination effect on the vehicles emission 
control system. 

e Altering the viscosity characteristics of the engine oil so that it no longer meets the requirements of the spec- 
ified viscosity grade. 

e Creating potential for an undesirable additive compatibility interaction in the engine crankcase. The engine oils 
contain a performance additive system carefully developed to optimize the oils performance in the engine. The 
addition of supplements may cause the oil to thicken prematurely, cause excessive deposit build-up and poten- 
tially shorten engine life. 


ENGINE COOLANT 


WARNING: Antifreeze is an ethylene glycol base coolant and is harmful if swallowed or inhaled. If swal- 
lowed, drink two glasses of water and induce vomiting. If inhaled, move to fresh air area. Seek medical 
attention immediately. Do not store in open or unmarked containers. Wash skin and clothing thoroughly 
after coming in contact with ethylene glycol. Keep out of reach of children. Dispose of glycol base coolant 
properly, contact your dealer or government agency for location of collection center in your area. Do not 
open a cooling system when the engine is at operating temperature or hot under pressure, personal injury 
can result. Avoid radiator cooling fan when engine compartment related service is performed, personal 
injury can result. 


CAUTION: Use of Propylene Glycol based coolants is not recommended, as they provide less freeze pro- 
tection and less boiling protection. 


The cooling system is designed around the coolant. The coolant must accept heat from engine metal, in the cylinder 
head area near the exhaust valves and engine block. Then coolant carries the heat to the radiator where the tube/ 
fin radiator can transfer the heat to the air. 


The use of aluminum cylinder blocks, cylinder heads, and water pumps requires special corrosion protection. 
Mopar® Antifreeze/Coolant, 5 Year/100,000 Mile Formula (MS-9769), or the equivalent ethylene glycol base coolant 
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with hybrid organic corrosion inhibitors (called HOAT, for Hybrid Organic Additive Technology) is recommended. This 
coolant offers the best engine cooling without corrosion when mixed with 5096 Ethylene Glycol and 50% distilled 
water to obtain a freeze point of -37°C (-35°F). If it loses color or becomes contaminated, drain, flush, and replace 
with fresh properly mixed coolant solution. 


The green coolant MUST NOT BE MIXED with the orange or magenta coolants. When replacing coolant the com- 
plete system flush must be performed before using the replacement coolant. 


CAUTION: Mopar? Antifreeze/Coolant, 5 Year/100,000 Mile Formula (MS-9769) may not be mixed with any 
other type of antifreeze. Doing so will reduce the corrosion protection and may result in premature water 
pump seal failure. If non-HOAT coolant is introduced into the cooling system in an emergency, it should be 
replaced with the specified coolant as soon as possible. 


TRANSMISSION FLUID 


NOTE: Refer to the maintenance schedules in the Owner's Manual for the recommended maintenance (fluid/ 
filter change) intervals for this transaxle. 


NOTE: АП transaxles have a common transmission and differential sump. Filling the transaxle accommo- 
dates the differential as well. 


TRANSMISSION FLUID 
Mopar® СУТ+4 is required in the CVT automatic transaxles. 


Mopar® CVT+4 when new is green in color. As the vehicle is driven, the ATF will begin to look darker in color and 
may eventually become brown. This is normal. A dark brown/black fluid accompanied with a burnt odor and/or 
deterioration in shift quality may indicate fluid deterioration or transmission component failure. 


G288 and T350 Manual transaxles require the use of Mopar® ATF+4 (Automatic Transmission Fluid) 
FLUID ADDITIVES 


DaimlerChrysler strongly recommends against the addition of any fluids to the transmission, other than those auto- 
matic transmission fluids listed above. Exceptions to this policy are the use of special dyes to aid in detecting fluid 
leaks. 


Various "special" additives and supplements exist that claim to improve shift feel and/or quality. These additives and 
others also claim to improve converter clutch operation and inhibit overheating, oxidation, varnish, and sludge. 
These claims have not been supported to the satisfaction of DaimlerChrysler and these additives must not be 
used. The use of transmission “sealers” should also be avoided, since they may adversely affect the integrity of 
transmission seals. 


FUEL REQUIREMENTS 


Your engine is designed to meet all emissions regulations and provide excellent fuel economy and performance 
when using high quality unleaded gasoline having an octane rating of 87. The use of premium gasoline is not rec- 
ommended. The use of premium gasoline will provide no benefit over high quality regular gasoline, and in some 
circumstances may result in poorer performance. 


Light spark knock at low engine speeds is not harmful to your engine. However, continued heavy spark knock at 
high speeds can cause damage and immediate service is required. Engine damage resulting from operation with a 
heavy spark knock may not be covered by the new vehicle warranty. 


Poor quality gasoline can cause problems such as hard starting, stalling and hesitations. If you experience these 
symptoms, try another brand of gasoline before considering service for the vehicle. 


Over 40 auto manufacturers world-wide have issued and endorsed consistent gasoline specifications (the Worldwide 
Fuel Charter, WWFC) to define fuel properties necessary to deliver enhanced emissions, performance and durability 
for your vehicle. We recommend the use of gasolines that meet the WWFC specifications if they are available. 
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REFORMULATED GASOLINE 


Many areas of the country require the use of cleaner burning gasoline referred to as “reformulated” gasoline. Refor- 
mulated gasoline contain oxygenates, and are specifically blended to reduce vehicle emissions and improve air 
quality. 

We strongly support the use of reformulated gasoline. Properly blended reformulated gasoline will provide excellent 
performance and durability for the engine and fuel system components. 


GASOLINE/OXYGENATE BLENDS 


Some fuel suppliers blend unleaded gasoline with oxygenates such as 10% ethanol, MTBE, and ETBE. Oxygenates 
are required in some areas of the country during the winter months to reduce carbon monoxide emissions. Fuels 
blended with these oxygenates may be used in your vehicle. 


CAUTION: DO NOT use gasoline containing METHANOL. Gasoline containing methanol may damage critical 
fuel system components. 


MMT IN GASOLINE 


MMT is a manganese-containing metallic additive that is blended into some gasoline to increase octane. Gasoline 
blended with MMT provide no performance advantage beyond gasoline of the same octane number without MMT. 
Gasoline blended with MMT reduce spark plug life and reduce emission system performance in some vehicles. We 
recommend that gasoline free of MMT be used in your vehicle. The MMT content of gasoline may not be indicated 
on the gasoline pump; therefore, you should ask your gasoline retailer whether or not his/her gasoline contains 
MMT. 


It is even more important to look for gasoline without MMT in Canada because MMT can be used at levels higher 
than allowed in the United States. MMT is prohibited in Federal and California reformulated gasoline. 


SULFUR IN GASOLINE 


If you live in the northeast United States, your vehicle may have been designed to meet California low emission 
standards with Cleaner-Burning California reformulated gasoline with low sulfur. If such fuels are not available in 
states adopting California emission standards, your vehicles will operate satisfactorily on fuels meeting federal spec- 
ifications, but emission control system performance may be adversely affected. Gasoline sold outside of California is 
permitted to have higher sulfur levels which may affect the performance of the vehicle's catalytic converter. This may 
cause the Malfunction Indicator Lamp (MIL), Check Engine or Service Engine Soon light to illuminate. We recom- 
mend that you try a different brand of unleaded gasoline having lower sulfur to determine if the problem is fuel 
related prior to returning your vehicle to an authorized dealer for service. 


CAUTION: If the Malfunction Indicator Lamp (MIL), Check Engine or Service Engine Soon light is flashing, 
immediate service is required; see on-board diagnostics system section. 


MATERIALS ADDED TO FUEL 


All gasoline sold in the United States and Canada are required to contain effective detergent additives. Use of addi- 
tional detergents or other additives is not needed under normal conditions. 


FUEL SYSTEM CAUTIONS 


CAUTION: Follow these guidelines to maintain your vehicle's performance: 


e The use of leaded gas is prohibited by Federal law. Using leaded gasoline can impair engine performance, 
damage the emission control system, and could result in loss of warranty coverage. 

e An out-of-tune engine, or certain fuel or ignition malfunctions, can cause the catalytic converter to overheat. If 
you notice a pungent burning odor or some light smoke, your engine may be out of tune or malfunctioning and 
may require immediate service. Contact your dealer for service assistance. 

e When pulling a heavy load or driving a fully loaded vehicle when the humidity is low and the temperature is 
high, use a premium unleaded fuel to help prevent spark knock. If spark knock persists, lighten the load, or 
engine piston damage may result. 
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e The use of fuel additives which are now being sold as octane enhancers is not recommended. Most of these 
products contain high concentrations of methanol. Fuel system damage or vehicle performance problems 
resulting from the use of such fuels or additives is not the responsibility of DaimlerChrysler Corporation and 
may not be covered under the new vehicle warranty. 


NOTE: Intentional tampering with emissions control systems can result in civil penalties being assessed 
against you. 


BRAKE FLUID 


The brake fluid used in this vehicle must conform to DOT 3 specifications and SAE J1703 standards. No other type 
of brake fluid is recommended or approved for usage in the vehicle brake system. Use only Mopar? Brake Fluid or 
equivalent from a tightly sealed container. 


CAUTION: Never use reclaimed brake fluid or fluid from a container which has been left open. An open 
container of brake fluid will absorb moisture from the air and contaminate the fluid. 


CAUTION: Never use any type of a petroleum-based fluid in the brake hydraulic system. Use of such type 
fluids will result in seal damage of the vehicle brake hydraulic system causing a failure of the vehicle brake 
system. Petroleum based fluids would be items such as engine oil, transmission fluid, power steering fluid, 
etc. 


POWER STEERING FLUID 


The recommended fluid for the power steering system is Mopar® Power Steering fluid + 4 or Mopar® ATF+4 Ашо- 
matic Transmission Fluid. Both Fluids have the same material standard specifications (MS-9602). 


Mopar® ATF+4 (and Mopar® Power Steering fluid + 4), when new, is red in color. ATF+4 is dyed red so it can be 
identified from other fluids used in the vehicle such as engine oil or antifreeze. The red color is not permanent and 
is not an indicator of fluid condition. As the vehicle is driven, АТЕ+4 will begin to look darker in color and may 
eventually become brown. THIS IS NORMAL. ATF+4 also has a unique odor that may change with age. Conse- 
quently, odor and color cannot be used to indicate the fluid condition or the need for a fluid change. 


The power steering system is filled-for-life at the factory and requires no regular maintenance. Although not required 
at specific intervals, the fluid level may be checked periodically. Check the fluid level anytime there is a system 
noise or fluid leak suspected. (Refer to 19 - STEERING/PUMP/FLUID - STANDARD PROCEDURE) 
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FLUID CAPACITIES 
SPECIFICATIONS - FLUID CAPACITIES 


аз заз) 
таг зав) 
аз зав) 


Cooling System** - 1.8L, 2.0L, and 2.4L 6.2L (6.5 qts.) 


Cooling System** - 2.0L Diesel 9.0L (9.5 qts.) 


Automatic Transaxle - Estimated Service Fill 3.8L (4.0 qts.) 


Automatic Transaxle - Overhaul Fill Capacity with 8.1L (8.6 qts.) 
Torque Converter Empty 
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FLUID FILL/CHECK LOCATIONS 
DESCRIPTION 


The fluid check/fill point locations are located in each applicable service manual section. 
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LUBRICATION POINTS 
DESCRIPTION 


Lubrication point locations are located in each applicable Sections. 


PM 
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MAINTENANCE SCHEDULES 


DESCRIPTION 
MAINTENANCE SCHEDULE 


There are three maintenance schedules that show required service for your vehicle. 
First is Schedule "B"- ALL ENGINES. It is for vehicles that are operated under the conditions that are listed below 
and at the beginning of the schedule. 
• Day or night temperatures are below 32? F (0? C). 
e Stop and go driving. 
e Extensive engine idling. 
Driving in dusty conditions. 
Short trips of less than 10 miles (16 km). 
e More than 50% of your driving is at sustained high speeds during hot weather, above 90? F (32? C). 
Trailer towing. 
e Taxi, police, or delivery service (commercial service). 
e Off-road or desert operation. 
e Heavy Loading 


NOTE: If ANY of these apply to you then change your engine oil every 3,000 miles (5 000 km) or 3 months, 
whichever comes first and follow schedule “B” of the "Maintenance Schedules” section of this manual. 


NOTE: If ANY of these apply to you then change your coolant every 102,000 miles (170 000 km) or 60 
months, whichever comes first and follow schedule “B” of the "Maintenance Schedules” section of this 
manual. 


NOTE: Most vehicles are operated under the conditions listed for Schedule "B" - ALL ENGINES. 


Second is Schedule "A". It is for vehicles that are not operated under any of the conditions listed under Schedule 
"B". 

Use the schedule that best describes your driving conditions. Where time and mileage are listed, follow the interval 
that occurs first. 


Under no circumstances should oil change intervals exceed 6000 miles (10 000 km) or 6 months whichever comes 
first. 


CAUTION: Failure to perform the required maintenance items may result in damage to the vehicle. 


At Each Stop for Fuel 


e Check the engine oil level about 5 minutes after a fully warmed engine is shut off. Checking the oil level while 
the vehicle is on level ground will improve the accuracy of the oil level reading. Add oil only when the level is 
at or below the ADD or MIN mark. 


e Check the windshield washer solvent and add, if required. 


Once a Month 
e Check tire pressure and look for unusual wear or damage. 
е Inspect the battery and clean and tighten the terminals as required. 
e Check the fluid levels of coolant reservoir, brake master cylinder, and transmission and add as needed. 
• Check all lights and all other electrical items for correct operation. 


At Each Oil Change 
e Change the engine oil filter. 
е Inspect the exhaust system. 
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e Inspect the brake hoses. 

е Inspect the CV joints (if equipped) and front suspension components. 
e Check the manual transmission fluid level (if equipped). 

e Check the coolant level, hoses, and clamps. 


CAUTION: Do not check the automatic transaxle fluid. It must be check by a trained service technician 
every 15,000 miles and if required only the recommended fluid be added. Refer to the section "Fluids, Lubri- 
cants And Genuine Parts" for the proper fluid. 


SCHEDULE B 


Follow schedule "B" if you usually operate your vehicle under one or more of the following conditions. 
e Day or night temperatures are below 32? F (0? C). 
e Stop and go driving. 

Extensive engine idling. 

Driving in dusty conditions. 

e Short trips of less than 10 miles (16 km). 

е More than 50% of your driving is at sustained high speeds during hot weather, above 90? F (32? C). 

e Trailer towing. 

e Taxi, police, or delivery service (commercial service). 

e Off-road or desert operation. 

e Heavy Loading 


NOTE: If ANY of these apply to you then change your engine oil every 3,000 miles (5 000 km) or 3 months, 
whichever comes first and follow schedule “B” of the "Maintenance Schedules” section of this manual. 


NOTE: If ANY of these apply to you then change your coolant every 102,000 miles (170 000 km) or 60 
months, whichever comes first and follow schedule “B” of the "Maintenance Schedules” section of this 
manual. 


Miles 3,000 6,000 9,000 12,000 15,000 
(Kilometers) (5 000) (10 000) | (15 000) | (20 000) ки 000) 
Change engine oil and engine oil filter, or at 3 months 

whichever comes first. 


[Rotate tires. | tires. 


а spare tire for proper pressure and correct 
stowage. 

Inspect engine air cleaner filter, replace if 
necessary. 


Inspect and replace make-up air filter, f required. | | | 


Miles 18,000 21,000 24,000 27,000 30,000 
(Kilometers) (30 ~ (35 ы; (40 200) (45 о) (50 — 
Change engine oil and engine oil filter, or at 3 months 

whichever comes first. 


[Rotate tires. = tires. 


ПИ spare tire for proper pressure and correct 
stowage. 


Inspect brake linings. — — ^ ^ | brake [Inspect brake linings. || 


зе анаа Е Зи 
ресе 
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Miles 18,000 21,000 24,000 27,000 30,000 
(Kilometers) БЕНЕН 000) = 000) = 000) = 000) = 200) 
Inspect PCV valve, LLLILIALINIILIILI D NNNM as |Inspect PCV valve, replace as necessary" | di 


л ПО ПИО Ми и а: 


Miles 33,000 36,000 39, 000 42,000 45,000 
(Kilometers) (55 “ (60 090) (65 <= (70 090) (75 “ 
Change engine oil and engine oil filter, or at 3 months 

whichever comes first. 


[Rotate tires. _____________ | tires. 


ане spare tire for proper pressure and correct 
stowage. 


Inspect brake Inspect brake linings. — ^ ^ | 


LI — engine air cleaner filter, replace if 
necessary. 


Inspect and replace make-up air filter, if required. | | | 


Miles 48,000 51,000 54,000 57,000 
(Kilometers) (80 000) | (85 000) | (90 000) | (95 000) 


Change engine oil and engine oil filter, or at 3 months 
whichever comes first. 


Change Automatic Transaxle (CVT) Fluid and Filter — 


[Rotate йе. | tires. 


(ШЕРІН spare tire for proper pressure and correct 
stowage. 


Inspect brake linings. — — | brake [Inspect brake linings. | 


Rao ge же = 
Replace такеора ее рк 
— к е —_—_ 


|Inspect PCV valve, replace as песеззагу“ | PCV valve, [inspect PCV valve, replace аз necessary  — | as necessary.** 


Inspect auto tension drive belt and replace, if 

required. 

Flush and replace engine coolant at 60 months, or 

102,000 miles (170 000 km) whichever comes first. 

Miles j 66,000 
(Kilometers) (110 000) 


Change engine oil and engine oil filter, or at 3 months 
whichever comes first. 


[Rotate tires. пп tires. 


Fee eS spare tire for proper pressure and correct 
stowage. 


Inspect brake linings. о | brake Inspect brake linings. о | 


Inspect engine air cleaner filter, replace if 
necessary. 


Inspect and replace make-up air filter, if required. | | | 
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Miles 63,000 66,000 69,000 72,000 75,000 


(Kilometers) (105 | (110000) | (115 (120 (125 
000) 000) 000) 000) 


Inspect auto tension drive belt and replace, if X 
required. 


Miles | 81,000 
(Kilometers ) (135 000) 


Change engine oil and engine oil filter, ог at 3 months 
whichever comes first. 


| Change Rear Drive Assembly (RDA) fluid. | Rear Drive —— (RDA) fluid. 


a ELEM 


[Rotate tires. = tires. 


о spare tire for proper pressure and correct 
stowage. 


Inspect brake linings. — ^ | brake linings. 


LT — engine air cleaner filter. 
Replace make-up air filter. 
Replace spark plugs. pf И И ЕН 


Inspect PCV valve, Inspect PCV valve, replace as necessary" | as Inspect PCV valve, replace as necessary" | = 


Inspect auto tension drive belt and replace, if 
required. 


" 


m 


Miles 93,000 96,000 99,000 102,000 
(Kilometers) (155 ~_ 195. 000) a 000) “ 000) 
Change engine oil and engine oil filter, or at 3 months 

whichever comes first. 


[Rotate tires. | tires. 


Check spare tire for proper pressure and correct stowage. C 
Flush and replace engine coolant, if not done at 60 months. | рр Хх | 


Miles 105,000 | 108,000 | 111,000 | 114,000 | 117,000 | 120,000 


(Kilometers) (175 (180 (185 (190 (195 (200 
= M са) = = = 


Change engine oil and engine oil filter, or at 3 
months whichever comes first. 
Filter 


[Rotate tires. = tires. 


аен spare tire for proper pressure and correct 
stowage. 


| Inspect brake linings. | brake | Inspect brake linings. | 
| Replace engine air cleaner filter. | | Replace engine air cleaner filter. | air cleaner filter. 


Inspect and replace make-up air filter, if 
required. 


[Replace make-up air filter. | make-up air filter. 


екы О мини НЫ ШЕЕ © 
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Miles 105,000 | 108,000 | 111,000 | 114,000 | 117,000 | 120,000 
(Kilometers) (175 (180 (185 (190 (195 (200 


Inspect PCV valve, replace as necessary.** | |]... |. LP | LX | 


Inspect auto tension drive belt and replace, if X 
required. 


Flush and replace engine coolant, if not replaced 
at 102,000 miles (170 000 km). 


** This maintenance is recommended by the manufacturer to the owner, but not required to maintain the emissions 
warranty. 


SCHEDULE A 


Miles 6,000 12,000 18,000 24,000 30,000 
(Kilometers) (10 000) | (20 000) | (30 000) | (40 000) | (50 000) 
[Months] [30] 


Change engine oil and engine oil filter. 
Rotate tires. X 


Replace engine air cleaner filter. 
Replace make-up air filter. 
Replace spark plugs. 


Miles 36,000 42,000 
(Kilometers) (60 000) | (70 000) 


[Months] 


[Change engine oand engine oie [| X | X | x | x | x рх 


Check spare tire for proper pressure and correct X 
stowage. 


Flush and replace engine coolant at 60 months, 
if not replaced at 102,000 miles (170 000 km). 


x 


Inspect auto tension drive belt and replace, if 
required. 
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Miles 72,000 78,000 84,000 90,000 96,000 


(Kilometers) (120 (130 000) (140 (150 (160 
000) 000) 000) 000) 


[Months] [72] [78] [84] [90] [96] 
Change engine oil and engine oil filter. X 
Rotate tires. 


Check spare tire for proper pressure and correct 
stowage. 


рекет 

Inspect engine air cleaner filter, replace if 

necessary. 

[Replace engine aircleanerfiter | — | — f _ 

Repacemaewparüe. | f | — 

[Replace spark pugs | г ү 

[inspect PCV valve, replace as necessary” | | f _ 
NEN GENE MEE! 


Inspect auto tension drive belt and replace, if required. 


ИШ 
МЕНЕН 
ы. 
= 
Eine 
ИШ 


Miles 102,000 108,000 114,000 120,000 
(Kilometers) (170 000) | (180 000) | (190 000) | (200 000) 
[Months] [102] [108] [114] [120] 


Change engine oil and engine oil filter. 
Rotate tires. 
Check spare tire for proper pressure and correct stowage. 


Flush and replace engine coolant, if not done at 60 months. 


x 
x 
x 
ке ү 

Flush and replace engine coolant, if not done at 102,000 НЕЕ БЕК ЕЕ X 
miles (170 000 km) 

тейт — — — — — — | — [X —— 
Replace engine ar cleaner Wee — — — — | — —| — — [| — 
Replace makeup aH — — — — —| — О —| — — 
Replace spark pigs О —[ — —| — —] 
inspect PCV valve, epaarmecmay" — — | — | — —]| — | 3 


** This maintenance is recommended by the manufacturer to the owner, but not required to maintain the emissions 
warranty. 


Inspection and service should also be performed anytime a malfunction is observed or suspected. Retain all 
receipts. 


WARNING: 

You can be badly injured working on or around a motor vehicle. Do only that service work for which you 
have the knowledge and the right equipment. If you have any doubt about your ability to perform a service 
job, take your vehicle to a competent mechanic. 


MAINTENANCE SCHEDULES - GASOLINE ENGINES - EXPORT 


There are two maintenance schedules that show the required service for your vehicle. 


First is Schedule "A". It lists all the scheduled maintenance to be performed under "normal" (if none of the condi- 
tions in Schedule “В” apply to you) operating conditions. 


Second is Schedule “В.” It is a schedule for vehicles that are operated under the conditions listed below. 


Follow Schedule “В”! you usually operated you vehicle under one or more of the following conditions. 
• Day or night temperatures are below 0? C (32? F). 
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e Stop and go driving. 

e Extensive engine idling. 

e Driving in dusty conditions. 

e Short trips of less than 16 km (10 miles). 

е More than 50% of your driving is at sustained high speeds during hot weather, above 32? С (90° F). 
e Trailer towing. 

e Taxi, police, or delivery service (commercial service). 

e Off-road or desert operation. 


NOTE: If ANY of these apply to you then change your engine oil every 5 000 km (3,000 miles) or 3 months, 
whichever comes first and follow schedule “В” of the "Maintenance Schedules" section of this manual. 


NOTE: If ANY of these apply to you then change your coolant every 163 000 km (102,000 miles) or 60 
months, whichever comes first and follow schedule “В” of the "Maintenance Schedules" section of this 
manual. 


NOTE: Most vehicles are operated under the conditions listed for Schedule "B". 


Use the schedule that best describes your driving conditions. Where time and mileage are listed, follow the interval 
that occurs first. 


CAUTION: Failure to perform the required maintenance items may result in damage to the vehicle. 


At Each Stop for Fuel 
e Check the engine oil level about 5 minutes after a fully warmed engine is shut off. Checking the oil level while 
the vehicle is on level ground will improve the accuracy of the oil level reading. 
e Check the windshield washer solvent and add if required. 


Once a Month 
e Check tire pressure and look for unusual wear or damage. 
е Inspect the battery and clean and tighten the terminals as required. 
e Check the fluid levels of coolant reservoir, brake master cylinder, and transmission and add as needed. 
• Check all lights and all other electrical items for correct operation. 


At Each Oil Change 
e Change the engine oil filter. 
e Inspect the exhaust system. 
e Inspect the brake hoses. 
e Inspect the CV joints (if equipped) and front suspension components. 
e Check the automatic transmission fluid level. 
e Check the coolant level, hoses, and clamps. 


SCHEDULE A 


Kilometers 12 000 24 000 36 000 48 000 60 000 
(Miles) (7,500) (15,000) | (22,500) | (30,000) | (37,500) 
[Months] [30] 


[Ghange engine sand engine se — ххх 


Check spare tire for proper pressure and correct 
stowage. 


[inspect brake ng пък 
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Kilometers 12 000 24 000 36 000 48 000 60 000 
(Miles) (7,500) (15,000) | (22,500) | (30,000) | (37,500) 
[Months] [6] [12] [18] [24] [30] 


[Replace engine air свалете Хр 
ете 
Repaespakpugs | | | [Хх ОНИ 


Kilometers 72 000 84 000 


(Miles) (45,000) | (52,500) | (60,000) | (67,500) | (75,000) 
[Months] [36] [42] 


[Rotate tires. = tires. 


Fete es spare tire for proper pressure and correct 

stowage. 

Flush and replace engine coolant at 60 months, Х 
regardless of mileage. 


| Inspect brake linings. 02020202 | brake [Inspect brake linings, пп 
а ова кт г 
[Replace make-up air filter. foo | | X | | | 
О О ЗВ ПОВ ПОВ 
| х | 


|Inspect PCV valve, replace as necessary. _ | PCV valve, [inspect PCV valve, replace аз necessary | as necessary. 


Inspect auto tension drive belt and replace if 
required. 


Kilometers 144 156 000 192 000 
000 


(Miles) (90,000) | (97,500) (100,000) (105,000) (112,500) (120,000) 
[Months] [72] 


еккен pc НЕВЫ ВБ 


ПИ spare tire for proper pressure and correct 
stowage. 
Flush and replace engine coolant, if not done at 
60 mos. 
WE ЭН ИШЕН GENES DNE 


Inspect brake Lu 


Replace engine air cenere 5 
СЕТЕ makeup ar AS] | И О E 
Е нина Ва RN DNI ИК НЕ 


|Inspect PCV valve, replace as necessary. | PCV valve, ES as |Inspect PCV valve, replace as necessary. | 


Inspect auto tension drive belt and replace if 
required. 


Inspection and service should also be performed anytime a malfunction is observed or suspected. Retain all 
receipts. 
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SCHEDULE B 
Follow schedule “В” if you usually operate your vehicle under one or more of the following conditions. 
• Day or night temperatures are below 0? C (32? F). 
e Stop and go driving. 
e Extensive engine idling. 
e Driving in dusty conditions. 
e Short trips of less than 16 km (10 miles). 
e More than 50% of your driving is at sustained high speeds during hot weather, above 32? С (90° F). 
e Trailer towing. 
e Taxi, police, or delivery service (commercial service). 
e Off-road or desert operation. 


NOTE: If ANY of these apply to you then change your engine oil every 3,000 miles (5 000 km) or 3 months, 
whichever comes first and follow schedule “B” of the "Maintenance Schedules” section of this manual. 


NOTE: If ANY of these apply to you then change your coolant every 102,000 miles (163 000 km) or 60 
months, whichever comes first and follow schedule “B” of the "Maintenance Schedules” section of this 
manual. 


Kilometers 5 000 10 000 14 000 19 000 24 000 
(Miles) (3,000) (6,000) (9,000) | (12,000) ка 000) 
Change engine oil and engine oil filter, ог at 3 months 

whichever comes first. 


[Rotate tires. | tires. 


Ur" spare tire for proper pressure and correct 
stowage. 

Inspect engine air cleaner filter, replace if 
necessary. 


Inspect and replace make-up air filter, if required. | | | 


Kilometers 29 000 34 000 38 000 43 000 48 000 
(Miles) (18, “ (21 000) (24, = (27, = (30, A 
Change engine oil and engine oil filter, or at 3 months 

whichever comes first. 


[Rotate tires. ____________| tires. 


о spare tire for proper pressure and correct 
stowage. 


Inspect brake linings. — — ^ ^ | brake [Inspect brake linings. ———— | 


Replace spark plugs. рх 
[inspect PCV valve, терасе as necessa. | | [p | Х| 


Kilometers 53 000 58 000 62 000 67 000 72 000 
(Miles) (33, “ (36, 700) (39, шш (42, € (45, 700) 
Change engine oil and engine oil filter, ог at 3 months 

whichever comes first. 


[Rotate tires. | tires. 
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Kilometers 53 000 58 000 62 000 67 000 72 000 
(Miles) (33,000) | (36,000) | (39, 000) | (42,000) ED 000) 
Check spare tire for proper pressure and correct 

stowage. 


Inspect brake linings. — — ^ ^ | brake linings. 


LE — engine air cleaner filter, replace if 
necessary. 


Inspect and replace make-up air filter, if required. | | | 


Kilometers 77 000 82 000 86 000 91 000 96 000 
(Miles) (48, “ (51 000) ci 000) en 000) | (60, “ 
Change engine oil and engine oil filter, or at 3 months 

whichever comes first. 


Change Automatic Transaxle (CVT) Fluid and Filter. py 


[Rotate tires. _____________| tires. 


Ur" spare tire for proper pressure and correct 
stowage. 


Inspect brake linings. — — ^ ^ | brake Inspect brake linings. — — ^ ^ | 


Replace engine air cleaner filter, replace if 
necessary. 


[Replace make-up air filter. === make- [Replace make-up air filter. === air filter. 


eas pa ag ае 
лылы г а [ү 


--- ашо ТЕ drive belt and vum if required. | | | 


Flush and replace engine coolant а! 60 months, ог 
102,000 miles (163, 000 km) whichever comes first. 


Kilometers 101 000 | 106 000 110 000 | 115 000 | 120 000 
(Miles) (63, “ (66, = ee 000) we 000) | (75, > 
Change engine oil and engine oil filter, or at 3 months 

whichever comes first. 


[Rotate tires. | tires. 


STIEG UU dur spare tire for proper pressure and correct 
stowage. 


Inspect brake linings. — — ^ ^ | brake Inspect brake linings. — — ^ ^ | 


Inspect engine air cleaner filter, replace if 
necessary. 


Inspect and replace make-up air filter, if required. | | | 
Inspect auto tension drive belt and replace if required. |} +--+ 


Kilometers 125 000 130 000 | 134000 | 139000 | 144 000 
(Miles) (78,000) | (81,000) | (84,000) | (87,000) къ 000) 
Change engine oil and engine oil filter, or at 3 months 

whichever comes first. 


Change Rear Drive = (RDA) fluid. — И И ЕН 
ПЕШ OPT НИ ЕИ НИ КИШИ ИИИ 
ССС [хр [ух ү 
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Kilometers 125 000 130 000 134 000 | 139 000 | 144 000 
(Miles) (78,000) | (81,000) (84,000) | (87,000) ка 000) 
Check spare tire for proper pressure and correct 

stowage. 


Inspect brake linings. 

Replace engine air cleaner filter. 

Replace make-up air filter. 

Replace spark plugs. 

Inspect PCV valve, replace as necessary. 


Inspect auto tension drive belt and replace if required. | | | | | X | 


Kilometers 149 000 154 000 158 000 | 160 000 | 163 000 
[Е рее даи Въ ВИ ВЫ р | 
months whichever comes first. 

[X | ү ху 


Check spare tire for proper pressure and correct X X 
stowage. 
Flush and replace engine coolant, if not done at 60 X 
months. 


Kilometers 168 000 | 173 000 


(Miles) (105,000) |(108,000) (111,000) (114,000) [117,000) (120,000) 
Change engine oil and engine oil filter, or at 3 

months whichever comes first. 

filter. 


[Rotate tires. = tires. 


Ur ЕЕН spare tire for proper pressure and correct 
stowage. 


| Inspect brake linings. | brake linings. 
ЈЕ n ——À | Replace engine air cleaner filter. | air cleaner filter. 


Inspect and replace make-up air filter, if 
required. 


[Replace make-up air filter. | make-up air filter. 


ee и BE S 


Inspect PCV valve, [inspect PCV valve, replace as necessary. _ | as | Inspect PCV valve, replace as necessary. | | Х | 


Inspect auto tension drive Бей and replace if X 
required. 


Inspection and service should also be performed anytime a malfunction is observed or suspected. Retain all 
receipts. 


WARNING: 

You can be badly injured working on or around a motor vehicle. Do only that service work for which you 
have the knowledge and the right equipment. If you have any doubt about your ability to perform a service 
job, take your vehicle to a competent mechanic. 
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HOISTING 
STANDARD PROCEDURE - HOISTING 


Refer to Owner's Manual provided with vehicle for 


proper emergency jacking procedures. 


WARNING: The hoisting and jack lifting points pro- 
vided are for a complete vehicle. When the engine 
or rear suspension is removed from a vehicle, the 
center of gravity is altered making some hoisting a > RS 
conditions unstable. Properly support or secure , - 


vehicle to hoisting device when these conditions | dis | | \ 
exist. | 2 1 Ше 

| M AN 
CAUTION: Do not position hoisting device on sus- ____|-- Е сшкш ЛА, 


pension components, damage to vehicle сап 
result. Do not attempt to raise one entire side of 
the vehicle by placing a floor jack midway 
between the front and rear wheels. This practice 
may result in permanent damage to the body. 


81831587 


When properly positioned, a floor jack can be used to 


lift the vehicle and support the raised vehicle with jack 1- DRIVE ON LIFT 

stands. 2 - FRAME CONTACT LIFT (SINGLE POST) 
2 - CHASSIS LIFT (DUAL POST) 

A floor jack or any lifting device, must never be used 2 - OUTBOARD LIFT (DUAL LIFT) 

on any part of the underbody other then the described 2 - FLOOR JACK 


areas. 
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JUMP STARTING 
STANDARD PROCEDURE - JUMP STARTING 


WARNING: Review all safety precautions and warnings in battery/starting/charging sections. Do not jump 
start a frozen battery, personal injury can result. Do not jump start when maintenance free battery indicator 
dot is yellow or bright color. Do not jump start a vehicle when the battery fluid is below the top of lead 
plates. Do not allow jumper cable clamps to touch each other when connected to a booster source. Do not 
use open flame near battery. Remove metallic jewelry worn on hands or wrists to avoid injury by accidental 
arcing of battery current. When using a high output boosting device, do not allow battery voltage to exceed 
16 volts. Refer to instructions provided with device being used. 


CAUTION: When using another vehicle as a booster, do not allow vehicles to touch. Electrical systems can 
be damaged on either vehicle. 


TO JUMP START A DISABLED VEHICLE: 


1. Raise hood on disabled vehicle and visually inspect engine compartment for: 
e Battery cable clamp condition, clean if necessary. 
e Frozen battery. 
e Yellow or white color test indicator, if equipped. 
e Generator drive belt condition and tension. 
e Fuel fumes or leakage, correct if necessary. 


CAUTION: If the cause of starting problem on disabled vehicle is severe, damage to booster vehicle charg- 
ing system can result. 


2. When using another vehicle as a booster source, park the booster vehicle within cable reach. Turn off all acces- 
sories, set the parking brake, place the automatic transmission in PARK or the manual transmission in NEUTRAL 
and turn the ignition OFF. 


3. On disabled vehicle, place gear selector in park or neutral and set park brake. Turn off all accessories. 


4. Connect jumper cables to booster battery. RED clamp to positive terminal (+) or remote terminal. BLACK clamp 
to negative terminal (-). DO NOT allow clamps at opposite end of cables to touch, electrical arc will result. 
Review all warnings in this procedure. 


5. On disabled vehicle connect RED jumper cable clamp to positive (+) remote terminal. Connect BLACK jumper 
cable clamp to engine ground. 
a. Pull the protective sleeve from the remote positive terminal labeled Position Jump Post Attachment. 
b. Connect RED jumper cable clamp to positive (+) remote terminal. 
c. Connect BLACK jumper cable clamp to Negative Jump Post Attachment or engine ground as close to the 
ground cable attaching point as possible 


6. Start the engine in the vehicle which has the booster battery, let the engine idle a few minutes, then start the 
engine in the vehicle with the discharged battery. 
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CAUTION: Do not crank starter motor on disabled 
vehicle for more than 15 seconds, starter will over- 
heat and could fail. 


7. Allow battery in disabled vehicle to charge to at 
least 12.4 volts (75% charge) before attempting to 
start engine. If engine does not start within 15 sec- 
onds, stop cranking engine and allow starter to 
cool (15 minutes), before cranking again. 


DISCONNECT CABLE CLAMPS AS FOLLOWS: 


e Disconnect BLACK cable clamp from engine 
ground on disabled vehicle. 

e Disconnect RED cable clamp from battery posi- 
tive remote terminal. 


PM 


POSITIVE 


JUMP START ATTACHMENT. 
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TOWING 
STANDARD PROCEDURE - TOWING 


WARNING: Do not allow towing attachment devices to contact the fuel tank or lines, fuel leak can result. Do 
not lift or tow vehicle by front or rear bumper, or bumper energy absorber units. Do not venture under a 
lifted vehicle if not supported properly on safety stands. Do not allow passengers to ride in a towed vehicle. 
Use a safety chain that is independent from the towing attachment device. 


CAUTION: Do not damage brake lines, exhaust system, shock absorbers, sway bars, or any other under 
vehicle components when attaching towing device to vehicle. Do not attach towing device to front or rear 
suspension components. Do not secure vehicle to towing device by the use of front or rear suspension or 
steering components. Remove or secure loose or protruding objects from a damaged vehicle before towing. 
Refer to state and local rules and regulations before towing a vehicle. Do not allow weight of towed vehicle 
to bear on lower fascia, air dams, or spoilers. 


To avoid damage to bumper fascia and air dams use of a wheel lift or flat bed towing device is recommended. 
When using a wheel lift towing device, be sure the unlifted end of disabled vehicle has at least 100 mm (4 in.) 
ground clearance. If minimum ground clearance cannot be reached, use a towing dolly. If a flat bed device is used, 
the approach angle should not exceed 15 degrees. 


(2) 9100-17 
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FRONT SUSPENSION 
DESCRIPTION 


This vehicle has a gas pressurized MacPherson strut type front suspension design. 


Each side of the front suspension consists of these major components: 
e Hub (pressed into Bearing) 
e Bearing (pressed into Knuckle) 
e Knuckle 
e Lower Control Arm 
e Stabilizer Bar 
e Strut Assembly 


The front suspension also includes a crossmember to support the lower half of the suspension. Service procedures 
for the front suspension crossmember can be found in the Frame & Bumpers Group. 


WARNING 
WARNINGS AND CAUTIONS 


WARNING: Dust and dirt accumulating on brake parts during normal use may contain asbestos fibers from 
production or aftermarket linings. Breathing excessive concentrations of asbestos fibers can cause serious 
bodily harm. Exercise care when servicing brake parts. Do not sand, or grind brake lining unless equipment 
used is designed to contain the dust residue. Do not clean brake parts with compressed air or by dry 
brushing. Cleaning should be done by dampening the brake components with a fine mist of water, then 
wiping the brake components clean with a dampened cloth. Dispose of cloth and all residue containing 
asbestos fibers in an impermeable container with the appropriate label. Follow practices prescribed by the 
Occupational Safety And Health Administration (OSHA) and the Environmental Protection Agency (EPA) for 
the handling, processing, and disposition of dust or debris that may contain asbestos fibers. 


WARNING: Do not remove the strut shaft nut while strut assembly is installed in vehicle, or before the coil 
spring is compressed with a compression tool. The spring is held under high pressure. 


CAUTION: Only frame contact hoisting equipment can be used on this vehicle. It cannot be hoisted using 
equipment designed to lift a vehicle by the rear axle. If this type of hoisting equipment is used, damage to 
rear suspension components will occur. 


CAUTION: At no time when servicing a vehicle can a sheet metal screw, bolt, or other metal fastener be 
installed in the shock tower to take the place of an original plastic clip. It may come into contact with the 
strut or coil spring. 


CAUTION: Wheel bearing damage will result if after loosening the hub nut, the vehicle is rolled on the 
ground or the weight of the vehicle is allowed to be supported by the tires for a length of time. 


STANDARD PROCEDURE 
LUBRICATION 


There are no serviceable lubrication points on the front suspension. The ball joints and tie rod ends are sealed for 
life and require no maintenance. 
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SPECIFICATIONS 
FRONT SUSPENSION FASTENER TORQUE 
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SPECIAL TOOLS 
FRONT SUSPENSION 


1130-80109ае3 


Splitter, Bearing/Gear 1130 


Remover/Installer 6289-4 


Remover/Installer 6289-6 


Remover 6310 


Receiver 8498 


Wrench, Strut Nut 9362 


53 


Fixture, Knuckle Support 9712 


PM 
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c-4212f-8011d4af 


Press, Ball Joint C-4212F 


Remover/Installer MB-990799 


Installer MD998334 


FRONT SUSPENSION 
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HUB / BEARING 


DESCRIPTION 


The wheel bearing (5) and hub (3) are pressed into 
the knuckle (1). The wheel bearing is secured in place 
using a snap ring. 


817d43f2 


One side of the wheel bearing has an integrated mag- 
netic encoder ring for wheel speed sensor usage as 
equipped. It is important that the wheel speed sensor 
magnetic encoder ring (dark band) (3) be positioned to 
the inside of the knuckle or the wheel speed sensor 
will not operate correctly. 


The wheel bearing is a Unit 1 type cartridge bearing 
that requires no maintenance. The wheel bearing can 
be serviced separately from the hub. - Я ——— 


81821396 


Тһе hub supports the driveline halfshaft outer constant velocity (СМ) joint. Each is splined and meshes in the center 
of the hub. The outer ОМ joint is retained to the hub using a nut. The nut is locked to the outer СМ stub shaft using 
a cotter pin. 


The hub has five studs pressed into its flange. 


DIAGNOSIS AND TESTING 
WHEEL BEARING AND HUB 


NOTE: The wheel bearing is designed to last for the life of the vehicle and requires no type of periodic 
maintenance. 


The following procedure may be used for diagnosing the condition of the wheel bearing and hub. 


1. Remove the wheel and tire assembly, disc brake caliper and brake rotor. (Refer to 5 - BRAKES/HYDRAULIC/ 
MECHANICAL/ROTORS - REMOVAL) 


2. Rotate the wheel hub checking for resistance or roughness. 
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Any roughness or resistance to rotation may indicate dirt intrusion or a failed hub bearing. If the bearing exhibits any 
of these conditions, the hub bearing will require replacement. Do not attempt to disassemble the bearing for repair. 
If the wheel bearing is disassembled for any reason, it must be replaced. 


Damaged bearing seals and the resulting excessive grease loss may also require bearing replacement. Moderate 
grease weeping from the bearing is considered normal and should not require replacement of the wheel bearing. 


To diagnose a bent hub, measure hub runout. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ROTORS - DIAG- 
NOSIS AND TESTING) 


REMOVAL 


NOTE: The removal and installation of the wheel bearing and hub from the knuckle is only to be done with 
the knuckle removed from the vehicle. 


1. Remove the steering knuckle from the vehicle. (Refer to 2 - SUSPENSION/FRONT/KNUCKLE - REMOVAL) 


2. Position the locator block (2) for Fixture, Special 
Tool 9712, as follows: 


a. For left side knuckles, place the locator block 
(2) to the left side (4) on the Fixture. The side 
of the locator block with the angle cut goes 
downward, toward the Fixture. Install the 
mounting screws and tighten them to approxi- 
mately 54 N-m (40 ft. Ibs.). 


b. For right side knuckles, place the locator block 
(2) to the right side (3) on the Fixture. The side 
of the locator block with the angle cut goes 
downward, toward the Fixture. Install the 
mounting screws and tighten them to approxi- 
mately 54 N-m (40 ft. Ibs.). | 


8182179с 


3. Install the knuckle in the Fixture as shown, guiding 
the steering arm (1) to rest on the locator block (3) 
and the brake caliper mounting bosses on the two 
Fixture pins (2). 


81821b46 
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4. Place the Fixture (3) with knuckle in an arbor 
press. 

5. Position Remover/Installer, Special Tool 9712-2 (2), 
in the small end of the hub. Lower the arbor press 
ram (1) and remove the hub from the wheel bear- 
ing and knuckle. The bearing race will normally 
come Out of the wheel bearing with the hub as it is 
pressed out of the bearing. 


818217d7 


6. Remove the knuckle from the Fixture and turn it 


Over. 


7. Remove the snap ring (2) from the knuckle using 
an appropriate pair of snap ring pliers (1). 


818217e5 


8. Place the knuckle back in the Fixture (3) in the 


arbor press ram. 

9. Place Installer (2), Special Tool MD-998334, on the 
outer race of the wheel bearing. Lower the arbor 
press ram (1) and remove the wheel bearing from 
the knuckle. 

10. Remove the knuckle and tools from arbor press. 


818217ec 
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11. If the bearing race is still pressed onto Ше hub, 
install the Bearing Splitter (5), Special Tool 1130, 
between the hub flange and the bearing inner 
race (4). 

12. Place the hub, bearing race and Bearing Splitter 
in an arbor press. The press support blocks must 
not obstruct the wheel hub while it is being 
pressed out of the bearing race. 

13. Place Remover/Installer (2), Special Tool 9712-2, 
in the end of the hub (3). Lower the arbor press 
ram (1) and remove the hub from the bearing 
race. 


818217 


NOTE: For installation, (Refer to 2 - SUSPENSION/FRONT/HUB / BEARING - INSTALLATION). 


INSTALLATION 


CAUTION: When installing the wheel bearing (1) in 
the knuckle (2) it is important to place the side of 
bearing with the wheel speed sensor magnetic 
encoder ring (dark band) (3) in the knuckle first. 
Otherwise, the wheel speed sensor will not oper- 
ate correctly. 


81821396 


1. Wipe the bearing bore of the knuckle clean of any grease or dirt with a clean, dry shop towel. 
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2. 


12. 
13. 


Place the knuckle in an arbor press supporting the 
knuckle from underneath using Cup (4), Special 
Tool 6310-1. 


. Place the NEW wheel bearing (5) magnetic 


encoder ring side down (see above Caution) into 
the bore of the knuckle. Be sure the wheel bearing 
is placed squarely into the bore. 


. Place Receiver (3), Special Tool 8498, larger inside 


diameter end down over the outer race of the 
wheel bearing. 


. Place Disc (2), Special Tool 6310-2, into top of 


Receiver 8498. Lower the arbor press ram (1) and 
press the wheel bearing into the knuckle until it is 
bottomed in the bore of the knuckle. 


. Remove the knuckle and tools from the arbor 


press. 


. Install a NEW snap ring (2) in the knuckle using an 


appropriate pair of snap ring pliers (1). Make sure 
the snap ring is fully seated. 


. Place the knuckle in an arbor press. Support the 


knuckle from underneath using Remover/Installer 
(3), Special Tool MB-990799, smaller end up 
against the wheel bearing inner race. 


. Place the hub (4) in the wheel bearing making sure 


it is square with the bearing inner race. 


. Position Remover/Installer, Special Tool 9712-2 


(2), in the end of the hub. Lower the arbor press 
ram (1) and press the hub into the wheel bearing 
until it bottoms. 


. Remove the knuckle and tools from the press. 


Verify the hub turns smoothly without rubbing or binding. 
Install the knuckle on the vehicle. (Refer to 2 - SUSPENSION/FRONT/KNUCKLE - INSTALLATION) 


PM 
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KNUCKLE 
DESCRIPTION 


The knuckle (1) is a single casting with legs machined 
for attachment to the front strut assembly on the top, 
lower control arm ball joint on the bottom, and steering 
linkage on the trailing end. The knuckle also has two 
machined, drilled and tapped legs on the leading end 
casting to support and align the front disc brake cali- 
per adapter. 


The knuckle supports the wheel bearing (5) and hub 
(3). The hub is pressed into a sealed-for-life wheel 
bearing that is pressed into the knuckle. A snap ring 
also holds the bearing in place. A shield is pressed 
onto the knuckle behind the hub. 


817d43f2 


DIAGNOSIS AND TESTING 
KNUCKLE 


The front suspension knuckle is not a repairable component of the front suspension. It must be replaced if found to 
be damaged in any way. If it is determined that the knuckle is bent when servicing the vehicle, no attempt is to be 
made to straighten the knuckle. 


REMOVAL 


NOTE: Before proceeding, review all Warnings and Cautions. (Refer to 2 - SUSPENSION/FRONT - WARNING) 


1. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 

2. Remove the wheel mounting nuts (3), then the tire 
and wheel assembly (1). 


81790е62 
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3. Remove the cotter pin (2) from the hub nut (3). 

4. While a helper applies the brakes to keep the hub 
(1) from rotating, remove the hub nut (3) and 
washer (4) from the axle half shaft. 

5. Access and remove the front brake rotor. (Refer to 
5 - BRAKES/HYDRAULIC/MECHANICAL/ROTOR - 
REMOVAL) 


817d1de8 


6. Remove the routing clip (1) securing wheel speed 
sensor cable to the knuckle (4). 


7. Remove the screw (2) fastening the wheel speed 
sensor head (3) to the knuckle (4). Pull the sensor 
head out of the knuckle. 


817d1b34 


8. Remove the nut (2) attaching the outer tie rod (7) 
to the knuckle (3). To do this, hold the tie rod end 
stud with a wrench while loosening and removing 
the nut with a standard wrench or crowfoot wrench. 


817d1de4 
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9. Release the outer tie rod епа (3) from the knuckle 
(2) using Remover (1), Special Tool 9360. 


10. Remove the outer tie rod from the knuckle. 


11. Remove the nut (5) and pinch bolt (4) clamping 
the ball joint stud (6) to the knuckle (3). 


CAUTION: The strut assembly-to-knuckle attaching 
bolts (5) are serrated and must not be turned dur- 
ing removal. Proper removal is required. Refer to 
the following steps for the correct method. 


12. While holding the bolt heads stationary, remove 
the two nuts (2) from the bolts (5) attaching the 
strut (3) to the knuckle (6). 


13. Remove the two bolts (5) attaching the strut (3) to 
the knuckle (6) using a pin punch. 
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CAUTION: Use care when separating the ball joint 
stud (4) from the knuckle (1), so the ball joint seal 
does not get cut. 


14. Using an appropriate prying tool (2), separate the 
ball joint stud (4) from the knuckle (1) by prying 
down on lower control arm (3) and up against the 
ball joint boss on the knuckle. 


NOTE: Do not allow the half shaft (1) to hang by 
the inner C/V joint; it must be supported to keep 
the joint from separating during this operation. 


15. Pull the knuckle (3) off the half shaft (1) outer C/V 
joint splines and remove the knuckle from the 
vehicle. 


INSTALLATION 


1. Slide the hub of the knuckle (3) onto the splines of 
the halfshaft outer C/V joint (1). 

2. Install the Knuckle (3) onto the ball joint (6) stud 
aligning the bolt hole in the knuckle boss with the 
groove formed into the side of the ball joint stud. 

3. Install a NEW ball joint stud pinch bolt (4) and nut 
(5). Tighten the nut to 82 N-m (60 ft. 105.). 


PM 
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CAUTION: The strut assembly-to-knuckle attaching 
bolts (2) are serrated and must not be turned dur- 
ing installation. Install the nuts while holding the 
bolts stationary in the steering knuckle. Refer to 
the following step. 


4. Position the lower end of the strut assembly (3) in 
line with the upper end of the knuckle (6), aligning 
the mounting holes. Install the two mounting bolts 
(5). 

5. Install the nuts (2) on the two bolts (5). While hold- 
ing the bolts in place, tighten the nuts to 84 Мт 
(62 ft. Ibs.). 


6. Install the outer tie rod (7) ball stud into the hole in 
the knuckle (3) arm. Start the tie rod mounting nut 
(2) onto the stud. While holding the tie rod end 
stud with a wrench, tighten the nut with a wrench 
or crowfoot wrench to 102 N-m (75 ft. 16$.). 


7. Install the wheel speed sensor head (3) into the 
knuckle (4). Install the mounting screw (2) and 
tighten it to 12 N-m (106 in. 16$.). 

8. Install the routing clip (1) securing the wheel speed 
sensor cable to the knuckle (4). 

9. Install the brake rotor, disc brake caliper and 
adapter. (Refer to 5 - BRAKES/HYDRAULIC/ME- 
CHANICAL/ROTOR - INSTALLATION) 
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10. 


11. 


12. 


16. 
17. 


Clean all foreign matter from the threads of the 
halfshaft outer C/V joint. 

Install the washer (4) and hub nut (3) on the end 
of the halfshaft and snug it. 

While a helper applies the brakes to keep the hub 
(1) from rotating, tighten the hub nut (3) to 245 
Мат (181 ft. Ibs.). 


. Insert the cotter pin (2) through the notches in the 


nut and the hole in halfshaft. If the notches in the 
nut do not line up with the hole in the halfshaft, 
continue to tighten the nut until they do. Do not 
loosen the nut. 


. Wrap the cotter pin (2) ends tightly around the 


lock nut. 


. Install tire and wheel assembly (1) (Refer to 22 - 


TIRES/WHEELS - INSTALLATION). Install and 
tighten wheel mounting nuts (3) to 135 М-т (100 
ft. Ibs.). 

Lower the vehicle. 

Perform wheel alignment as necessary. (Refer to 
2 - SUSPENSION/WHEEL ALIGNMENT - STAN- 
DARD PROCEDURE) 


PM 
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SEAL-LOWER BALL JOINT 
REMOVAL 


CAUTION: This procedure is designed to be used only if a seal boot is damaged during related service 
procedures. It is not to be used as a repair procedure for a cut seal boot on a vehicle that has been driven 
and exposed to road and weather conditions. 


1. Remove the lower control arm from the vehicle. 
(Refer to 2 - SUSPENSION/FRONT/LOWER CON- 
TROL ARM - REMOVAL) 


2. Using a screwdriver or other suitable tool (2), pry 
the seal boot (1) off of the ball joint. 


81714005 


INSTALLATION 


CAUTION: This procedure is designed to be used only if a seal boot is damaged during related service 
procedures. It is not to be used as a repair procedure for a cut seal boot on a vehicle that has been driven 
and exposed to road and weather conditions. 


1. Place a liberal dab of Mopar® Multi-Mileage Lube (No more than 10g) or equivalent around the base of the ball 
joint stud at the socket. 


2. Position the ball joint stud straight up. 
3. Place the NEW ball joint seal boot over the ball joint stud. 
4. By hand, start the seal boot over the sides of the ball joint. 


CAUTION: Prior to installing the sealing boot 
using Remover/Installer, Special Tool 6289-4, make 
sure there are no burrs on the inside of the tool. 
Remove any burrs and lubricate with a small 
amount of Mopar® Multi-Mileage Lube or equiva- 
lent. 


5. Place Remover/Installer, Special Tool 6289-4, onto 
the screw-drive of Ball Joint Press, Special Tool 
C-4212F. 


6. Place  Remover/Installer, Special Tool 6289-6, 
angle-cut end up into the cup of Ball Joint Press, 
Special Tool C-4212F. Before tightening the set, 
turn the Remover/Installer so that the tallest point 
of the angle-cut is away from the body of the con- 
trol arm when installing the seal boot. 


7. Place the control arm ball joint into Remover/In- 
staller 6289-6. Rotate the arm left or right until the 
tallest point of the angle cut on the Remover/Installer is away from the body of the control arm. 


81714510 
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8. Lower Remover/Installer 6289-4 onto outer lip of ball joint seal. 


9. By hand, tighten the Ball Joint Press screw-drive installing the seal boot. Tighten the screw-drive until the seal 


boot is seated squarely down against the top surface of the lower control arm (3). It may be necessary to use a 
wrench to seat the seal boot, but do not overtighten. 


10. Remove the tools and wipe any grease off the ball joint stud using a clean shop towel with Mopar® Brake Parts 
Cleaner applied to it. 


11. Install the lower control arm. (Refer to 2 - SUSPENSION/FRONT/LOWER CONTROL ARM - INSTALLATION) 
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DIAGNOSIS AND TESTING 
LOWER CONTROL ARM 


Inspect the lower control arm for signs of damage from contact with the ground or road debris. If the lower control 
arm shows any sign of damage, look for distortion. Do not attempt to repair or straighten a broken or bent lower 
control arm. If damaged, the lower control arm stamping is serviced only as a complete component. 

Inspect both lower control arm isolator bushings for severe deterioration and replace the lower control arm as 
required. Inspect the ball joint per the inspection procedure in this section of the service manual and replace the 
lower control arm required. 

The only serviceable component of the lower control arm is the ball joint seal boot. It should only be replaced if 
damaged during service of a chassis component. Otherwise, replace the entire control arm. 


REMOVAL 
NOTE: Before proceeding, (Refer to 2 - SUSPENSION/FRONT - WARNING). 


1. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 

2. Remove the wheel mounting nuts (3), then the tire 
and wheel assembly (1). 
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3. Remove the nut (5) and pinch bolt (4) clamping the 
ball joint (6) stud to the knuckle (3). 


CAUTION: Upon removing the knuckle from the 
ball joint stud, do not pull outward on the knuckle. 
Pulling the knuckle outward at this point can sep- 
arate the inner C/V joint on the halfshaft thus dam- 
aging it. 


CAUTION: Use care when separating the ball joint 
stud (4) from the knuckle (1), so the ball joint seal 
does not get cut. 


4. Using an appropriate prying tool (2), separate the 
ball joint stud (4) from the knuckle (1) by prying 
down on lower control arm (3) and up against the 
ball joint boss on the knuckle. 


5. Remove the front bolt (2) attaching the lower con- 
trol arm (3) to the front suspension crossmember 
(4). 

6. Remove the nut (1) on the rear bolt attaching the 
lower control arm (3) to the front suspension cross- 
member (4). Remove the bolt. 


7. Remove the lower control arm (3) from the cross- 
member (4). 
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INSTALLATION 

1. Place the lower control arm (2) into the front sus- 
pension crossmember (1). 

2. Insert the rear bolt (3) up through the crossmember 
(1) and lower control arm (2). 

3. Install, but do not fully tighten, the nut (1) on the 
rear bolt attaching the lower control arm (3) to the 
crossmember (4). 

4. Install, but do not fully tighten, the front bolt (2) 
attaching the lower control arm to the crossmem- 
ber. 

5. With no weight or obstruction on the lower control 
arm, tighten the lower control arm rear mounting 
bolt nut (1) to 183 М-т (135 ft. Ibs.). 

6. With no weight or obstruction on the lower control 


arm, tighten the lower control arm front pivot bolt 
(2) to 183 N-m (135 ft. Ibs.). 
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7. Install the ball joint (6) stud into the knuckle (3), 
aligning the bolt hole in the knuckle boss with the 
groove formed in the side of the ball joint stud. 


8. Install a NEW ball joint stud pinch bolt (4) and nut 
(5). Tighten the nut to 82 N-m (60 ft. Ibs.). 


9. Install tire and wheel assembly (1) (Refer to 22 - 
TIRES/WHEELS - INSTALLATION). Install and 
tighten wheel mounting nuts (3) to 135 N-m (100 ft. 
Ibs.). 


10. Lower the vehicle. 


11. Perform wheel alignment as necessary. (Refer to 
2 - SUSPENSION/WHEEL ALIGNMENT - STAN- 
DARD PROCEDURE) 
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BAR-STABILIZER 
REMOVAL 


NOTE: Before proceeding, (Refer to 2 - SUSPENSION/FRONT - WARNING). 


1. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 


If equipped, remove the engine belly pan. (Refer to 23 - BODY/EXTERIOR/BELLY PAN - REMOVAL) 
Remove the rear engine mount. (Refer to 9 - ENGINE/ENGINE MOUNTING/REAR MOUNT - REMOVAL) 
Remove the front engine mount through-bolt. 


Remove the bolts (1) securing the power steering 
hose routing clamps (2) to the crossmember. 


сее 
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6. At each end of the stabilizer bar, while holding the 
stabilizer bar link (1) lower stud stationary, remove 
the nut (3) securing the link to the stabilizer bar (2). 
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7. Remove the screws (1) securing the stabilizer 
bushing retainers (3) to the crossmember. 


8. Remove the two stabilizer bushing retainers. 


9. Utilizing the slit cut into the cushions (bushings), 
remove the two cushions from the stabilizer bar. 
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NOTE: Before removing the front suspension crossmember from the vehicle, the location of the crossmem- 
ber must be marked on the body of the vehicle. Do this so the crossmember can be relocated, upon rein- 
stallation, against the body of vehicle in the same location as before removal. If the front suspension 
crossmember is not reinstalled in exactly the same location as before removal, the preset front wheel align- 
ment settings (caster and camber) may be lost. 


10. Mark the location of the front crossmember on the body near each mounting bolt. 
11. Support the crossmember with a transmission jack. 
12. Remove the four mounting bolts (6) securing the front crossmember (1) to the body. 
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13. Remove the two bolts (1) securing the steering 
gear (2) to the crossmember. 


14. Support the steering gear using a bungee cord or 
other to keep the steering gear from lowering 
when the crossmember is lowered. 


15. Slowly lower the crossmember until there is 
enough space present to remove the stabilizer bar 
between the rear of the crossmember and the 
body. Due to the fact that the fore-and-aft cross- 
member is still attached, do not lower crossmem- 
ber any more than necessary to remove the 
stabilizer bar. 


16. Remove the stabilizer bar out over rear of 
crossmember. 


81821e6e 


INSTALLATION 


NOTE: Before stabilizer bar installation, inspect the cushions and links for excessive wear, cracks, damage 
and distortion. Replace any pieces failing inspection. 


NOTE: Before installing the stabilizer bar, make sure the bar is not upsidedown. The stabilizer bar (1) must 
be installed so that when in mounted position, the ends of the bar curve over the top of the steering gear 
before attaching to the links. 


1. Install the stabilizer bar, link ends first, from the rear over top of the crossmember. Curve the ends of the bar 
over the steering gear. 
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2. Slowly raise the crossmember (1) into mounted position using the transmission jack matching the crossmember 
to the marked locations on the body made during removal. 

3. Install the four mounting bolts (6) securing the front crossmember (1) to the body. Tighten the crossmember 
mounting bolts to 190 N-m (140 ft. Ibs.). 

4. Remove the transmission jack. 

5. Remove the bungee cord or other supporting the 
steering gear (2). 

6. Install the two bolts (1) securing the steering gear 
(2) to the crossmember. Tighten the steering gear 
mounting bolts to 70 N-m (52 ft. Ibs.). 
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7. Install the two cushions (bushings) on the stabilizer 
bar utilizing the slit cut into the cushion sides. 


8. Install the two stabilizer bushing retainers (3) over 
the cushions. 


9. Install the screws (1) securing the stabilizer bush- 
ing retainers (3) to the crossmember. Tighten all 
four stabilizer bar cushion retainer screws to 30 
М-т (22 ft. Ibs.). 
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10. Attach the stabilizer bar link (1) at each end of the 


stabilizer bar (2). At each link, install and tighten 
the nut (3) while holding the stabilizer bar link 
lower stud stationary. Tighten the nuts to 58 Мт 
(43 ft. Ibs.). 


. Position the power steering hose routing clamps 


(2) on the crossmember. Install the screws and 
tighten each to 8 N-m (71 in. lbs.). 


. Install the rear engine mount. (Refer to 9 - 


ENGINE/ENGINE MOUNTING/REAR MOUNT - 
REMOVAL) 


. If equipped, install the engine belly pan. (Refer to 


23 - BODY/EXTERIOR/BELLY PAN - REMOVAL) 
Lower the vehicle. 
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STRUT ASSEMBLY 
DESCRIPTION 


A Macpherson type design strut assembly is used in place of the front suspension upper control arm and upper ball 
joint. The bottom of the strut mounts directly to the steering knuckle using two attaching bolts and nuts going 
through the strut clevis bracket and knuckle. The top of the strut mounts directly to the strut tower of the vehicle 
using the three threaded studs on the strut assemblies upper mount. 


The strut assembly includes the following components: 
e Upper mount (rubber isolated) (2) 
e Bearing (3) 
e Upper spring seat and isolator (4) 
• Coil spring (5) 
e Dust shield and jounce bumper (6) 
e Lower spring isolator (7) 
e Strut (damper) (8) 


817еа568 


Each component is serviced by removing the strut assembly from the vehicle and disassembling it. 


Coil springs are rated separately for each corner or side of the vehicle depending on optional equipment and type 
of vehicle service. If a coil spring requires replacement, be sure that it is replaced with a spring meeting the correct 
load rating for the vehicle and its specific options. 


OPERATION 


The strut assembly cushions the ride of the vehicle, controlling vibration, jounce and rebound of the suspension. 
The coil spring controls ride quality and maintains proper ride height. 


The spring isolators isolate the coil spring at the top and bottom from coming into metal-to-metal contact with the 
upper mounting seat and the strut. 


The jounce bumper limits suspension travel and metal-to-metal contact under full jounce condition. 
The strut dampens jounce and rebound motions of the coil spring and suspension. 


РМ--------------------------------- FRONT SUSPENSION 2-29 


DIAGNOSIS AND TESTING 
STRUT ASSEMBLY 


Inspect the strut assembly for the following conditions: 

e Inspect for a damaged or broken coil spring (5). 

e Inspect for a torn or damaged dust shield (6). 

e Lift the dust shield and inspect the strut assem- 
bly for evidence of fluid running from the upper 
end of the strut fluid reservoir. (Actual leakage 
will be a stream of fluid running down the side 
and dripping off lower end of unit). A slight 
amount of seepage between the strut shaft and 
strut shaft seal is not unusual and does not affect 
performance of the strut assembly. 

Inspect the jounce bumper for signs of damage 

or deterioration. 

Inspect the clearance between the shock tower 
and the coil spring. Make sure no fasteners are 
protruding through the shock tower possibly con- 
tacting the coil spring and strut. Because of the 
minimum clearance in this area, installation of 
metal fasteners could damage the coil spring 
coating and lead to a corrosion failure of the spring. 
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REMOVAL 
NOTE: Before proceeding, (Refer to 2 - SUSPENSION/FRONT - WARNING). 


1. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 
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2. Remove the wheel mounting nuts (3), then the tire 
and wheel assembly (1). 
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NOTE: If both strut assemblies are to be removed, mark Ше strut assemblies right or left and keep the parts 
separated to avoid mix-up. Not all parts of the strut assembly are interchangeable side-to-side. 


3. Remove the screw (1) securing the flex hose (2) 
routing bracket to the strut (6). 
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4. While holding the stabilizer bar link (1) stud station- 
ary, remove the nut (4) securing the link to the strut 


(3). 


CAUTION: The strut assembly-to-knuckle attaching 
bolts (5) are serrated and must not be turned dur- 
ing removal. Hold the bolts stationary in the 
knuckle while removing the nuts, then tap the 
bolts out using a pin punch. 


5. While holding the bolt heads stationary, remove the 
two nuts (2) from the bolts (5) attaching the strut 
(3) to the knuckle (6). 


6. Remove the two bolts (5) attaching the strut (3) to 
the knuckle (6) using a pin punch. 
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7. Lower the vehicle just enough to open the hood without allowing the tires to touch the floor. 

8. Remove the three nuts (1) attaching the strut 
assembly (2) upper mount to the strut tower. 

9. Remove the strut assembly (2) from the vehicle. 


10. For disassembly, (Refer to 2 - SUSPENSION/ 
FRONT/STRUT - DISASSEMBLY). 
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DISASSEMBLY 


NOTE: The strut assembly must be removed from the vehicle for it to be disassembled and assembled. 
(Refer to 2 - SUSPENSION/FRONT/STRUT - REMOVAL) 


For the disassembly and assembly of the strut assembly, use strut spring compressor, Pentastar Service Equipment 
(PSE) tool W-7200, or equivalent, to compress the coil spring. Follow the manufacturer's instructions closely. 


WARNING: Do not remove the strut rod nut before the coil spring is properly compressed. The coil spring 
is held under pressure. The coil spring must be compressed, removing spring tension from the upper 
mount and bearing, before the strut rod nut is removed. 


1. If both struts are being serviced at the same time, mark both the coil spring and strut assembly according to 
which side of the vehicle the strut is being removed from. 
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2. Position the strut assembly (2) in the strut coil 
spring compressor (1) following the manufacturers 
instructions and set the lower and upper hooks of 
the compressor on the coil spring. Position the strut 
clevis bracket (4) straight outward, away from the 
compressor. 


3. Compress the coil spring until all coil spring tension 
is removed from the upper mount and bearing. 


CAUTION: Never use impact or high speed tools 
to remove the strut rod nut. Damage to the strut 
internal bearings can occur. 


4. Once the spring is sufficiently compressed, install 
Strut Nut Wrench (2), Special Tool 9362, on the 
strut rod nut. Next, install Strut Shaft Socket (1), 
Special Tool 9894, on the end of the strut rod. 
While holding the strut rod from turning, remove 
the nut using the strut nut wrench. 


5. Remove the clamp (if installed) from the bottom of 
the coil spring and remove the strut (damper) (8) 
out through the bottom of the coil spring. the dust 
shield and jounce bumper will come out with the 
strut. 


6. Remove the lower isolator (7) from the strut seat. 


7. Slide the dust shield and jounce bumper (6) from 
the strut rod. 


8. Remove the upper mount (2) and bearing (3) from 
the top of the upper spring seat and isolator (4). 
9. Remove the upper spring seat and isolator (4) from 
the top of the coil spring (5). 
10. Remove the lower spring isolator (2) from the 
lower spring seat on the strut (1). 


NOTE: If the coil spring needs to be serviced, pro- 
ceed with the next step, otherwise, proceed with 
step Step 12. 
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11. Release the tension from the coil spring by backing off the compressor drive completely. Push back the com- 

pressor hooks and remove the coil spring. 

12. Inspect the strut assembly components for the fol- 

lowing and replace as necessary: 
e Inspect the strut (damper) (8) for shaft binding 
over the full stroke of the shaft. 

Inspect the jounce bumper (with dust shield) (6) 

for cracks and signs of deterioration. 

e Check the upper mount (2) for cracks and distor- 
tion and its retaining studs for any sign of dam- 
age. 

• Check the bearing (3) for any binding. 

e Check the upper spring seat and isolator (4) for 

cracks and distortion. 

Inspect the upper and lower spring isolators (7) 

for material deterioration and distortion. 

Inspect the coil spring (5) for any sign of damage 

to the coating. 


817еа568 


NOTE: For reassembly, (Refer to 2 - SUSPENSION/FRONT/STRUT - ASSEMBLY). 


ASSEMBLY 


NOTE: If the coil spring has been removed from the spring compressor, proceed with the next step, other- 
wise, proceed with step Step 3. 


1. Place the coil spring in the spring compressor following the manufacturers instructions. Before compressing the 
spring, rotate the spring so the end of the bottom coil is at approximately the 9 o'clock position as viewed above 
(or to where the spring was when removed from the compressor). This action will allow the strut (damper) clevis 
bracket to be positioned outward, away from the compressor once installed. 


2. Slowly compress the coil spring until enough room is available for strut assembly reassembly. 

3. Install the upper spring seat and isolator (4) on top 
of the coil spring (5). 

4. Install the bearing (3) and upper mount (2) on top 
of the upper spring seat and isolator (4). 

5. Install the lower spring isolator (7) on the spring 
seat on the strut (8). 

6. Slide the dust shield and jounce bumper (6) onto 
the strut rod. 
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7. Install the strut (3) up through the bottom of the coil 
spring and upper spring seat, mount, and bearing 
until the lower spring seat contacts the lower end 
of the coil spring. Rotate the strut as necessary 
until the end of the bottom coil (2) comes in contact 
with the stop (1) built into the lower spring isolator 
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8. While holding the strut in position, install the nut (1) 
on the end of the strut rod. 
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CAUTION: Never use impact or high speed tools 
to remove the strut rod nut. Damage to the strut 
internal bearings can occur. 


9. Install Strut Nut Wrench (2), Special Tool 9362, on 
the strut rod nut. Next, install Strut Shaft Socket 
(1), Special Tool 9894, on the end of the strut rod. 
While holding the strut rod from turning, tighten the 
strut rod nut to 60 N-m (44 ft. 16$.) using a torque 
wrench on the end of Special Tool 9362. 
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10. 


Slowly release the tension from the coil spring by 
backing off the compressor (1) drive completely. 
As the tension is relieved, make sure the upper 
mount and bearing align properly. Verify the upper 
mount does not bind when rotated. 


11. Remove the strut assembly from the spring com- 
pressor. 

12. Install the strut assembly on the vehicle. (Refer to 
2 - SUSPENSION/FRONT/STRUT - INSTALLA- 
TION) 

INSTALLATION 


1. 


Raise the strut assembly (2) into the strut tower, 
aligning the three studs on the strut assembly 
upper mount with the holes in strut tower. Install 
the three mounting nuts (1) on the studs. Tighten 
the three nuts to 48 N-m (35 ft. 16$.). 
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CAUTION: The strut assembly-to-knuckle attaching 
bolts (5) are serrated and must not be turned dur- 
ing installation. Install the nuts while holding the 
bolts stationary in the knuckle. 


2. Position the lower end of the strut assembly (3) in 
line with the upper end of the knuckle (6), aligning 
the mounting holes. Install the two attaching bolts 
(5). Install the nuts (2). While holding the bolts in 
place, tighten the nuts to 84 N-m (62 ft. Ibs.). 


3. Attach the stabilizer bar link (1) to the strut (3). 
Install and tighten the nut (4) while holding the sta- 
bilizer bar link stud stationary. Tighten the nut to 58 
М-т (43 ft. Ibs.). 


4. Secure the flex hose (2) routing bracket to the strut 
(6) with the mounting screw (1). Tighten the mount- 
ing screw to 13 N-m (120 in. 16$.). 


5. Install tire and wheel assembly (1) (Refer to 22 - 
TIRES/WHEELS - INSTALLATION). Install and 
tighten wheel mounting nuts (3) to 135 N-m (100 ft. 
[05.). 


6. Lower the vehicle. 
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REAR SUSPENSION 
DESCRIPTION 


This vehicle uses a multi-link rear suspension design. 


The rear suspension consists of these major compo- 
nents: 
1) Rear Crossmember 
2) Stabilizer Bar 
3) Stabilizer Link 


(1) 
(2) 
(3) 
е (4) Lower Control Arm 
(5) 
(6) 
(7) 


е 
е 
е 
е (5) Upper Control Arm 
6) Hub And Bearing 
7) Trailing Arm 

e (8) Control Link 
Information on the rear crossmember can be found in 


The Frame And Bumpers Group. Information on all 
other components can be found in this Group. 
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Also included in the rear suspension is a rear shock 
assembly (1). It fastens to the lower control arm (4) 
and bogy. 
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WARNING 
WARNINGS AND CAUTIONS 


WARNING: Dust and dirt accumulating on brake parts during normal use may contain asbestos fibers from 
production or aftermarket linings. Breathing excessive concentrations of asbestos fibers can cause serious 
bodily harm. Exercise care when servicing brake parts. Do not sand, or grind brake lining unless equipment 
used is designed to contain the dust residue. Do not clean brake parts with compressed air or by dry 
brushing. Cleaning should be done by dampening the brake components with a fine mist of water, then 
wiping the brake components clean with a dampened cloth. Dispose of cloth and all residue containing 
asbestos fibers in an impermeable container with the appropriate label. Follow practices prescribed by the 
Occupational Safety And Health Administration (OSHA) and the Environmental Protection Agency (EPA) for 
the handling, processing, and disposition of dust or debris that may contain asbestos fibers. 
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CAUTION: Only frame contact or wheel lift hoisting equipment can be used on this vehicle. It cannot be 
hoisted using equipment designed to lift a vehicle by the rear axle. If this type of hoisting equipment is 
used, damage to rear suspension components will occur. 


CAUTION: All-Wheel-Drive only - Wheel bearing damage will result if after loosening the hub nut, the vehicle 
is rolled on the ground or the weight of the vehicle is allowed to be supported by the tires for a length of 
time. 


NOTE: If a rear suspension component becomes bent, damaged or fails, no attempt should be made to 
straighten or repair it. Always replace it with a new component. 


SPECIFICATIONS 
REAR SUSPENSION FASTENER TORQUE 
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ARM-LOWER CONTROL 


REMOVAL 


1. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 


2. Remove the wheel mounting nuts (3), then the tire 
and wheel assembly (1). 
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3. If equipped, while holding the stabilizer bar link 
lower stud stationary, remove the nut (2) securing 
the link to the lower control arm (4). 
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4. Remove Ше cover (4) on the bottom of the lower 
control arm (5). 

5. Remove the lower shock (2) mounting nut (3) and 
bolt (1). 


6. Remove the stay brace (3) mounting screws (2). 
Remove the stay brace. 


7. Remove the nut (2) and bolt (3) securing the lower 
control arm (4) to the trailing link (1). 


8. Remove the nut (6) and bolt (5) securing the lower 
control arm (4) to the crossmember (7). 


9. Remove the lower control arm (4). 
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REAR SUSPENSION 
1. Position the lower control arm and install the bolt 


INSTALLATION 
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Install and tighten the mounting screws (2) to 25 


control arm (4) to the trailing link (1). Do not tighten 
Мет (18 ft. Ibs.). 


(5) and nut (6) securing the lower control arm (4) to 
at this time. 


the crossmember (7). Do not tighten at this time. 
2. Install the bolt (3) and nut (2) securing the lower 
3. Install the stay brace (3) on the crossmember (1). 
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4. Install the mounting bolt (1) and nut (3) fastening 
the shock assembly (2) to the lower control arm 
(5). Do not tighten at this time. 


5. Install the cover (4) on the bottom of the lower con- 
trol arm (5). 


NOTE: When attaching a stabilizer bar link to the 
lower control arm it is important that the lower 
mounting stud be positioned properly. The lower 
mounting stud on the right side link needs to 
point toward the rear of the vehicle when inserted 
through the lower control arm mounting flange. 
The left side link lower stud needs to point toward 
the front of the vehicle. Otherwise the suspension 
geometry will not function properly. 


6. If equipped, attach the stabilizer bar link to the 
lower control arm (4). Install the nut (2) and while 
holding the stabilizer bar link lower stud stationary, 
tighten the nut (2) to 58 N-m (43 ft. 105.). 


7. Install tire and wheel assembly (1) (Refer to 22 - 
TIRES/WHEELS - INSTALLATION). Install and 
tighten wheel mounting nuts (3) to 135 N-m (100 ft. 
Ibs.). 

8. Lower the vehicle. 

9. Position the vehicle on an alignment rack/drive-on 
lift. Raise the vehicle as necessary to access 
mounting bolts and nuts. 

10. Tighten the lower control arm mounting bolt nut at 

the crossmember to 95 N-m (70 ft. Ibs.). 

11. Tighten the lower control arm mounting bolt nut at 
the trailing link to 95 N-m (70 ft. Ibs.). 

12. Tighten the shock assembly lower mounting bolt 

nut to 99 N-m (73 ft. Ibs.). 

13. Perform wheel alignment as necessary. (Refer to 

2 - SUSPENSION/WHEEL ALIGNMENT - STAN- 
DARD PROCEDURE) 
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ARM-UPPER CONTROL 


REMOVAL 


1. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 


2. Remove the wheel mounting nuts (3), then the tire 
and wheel assembly (1). 
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3. Remove the nut (4) and Бой (3) securing Ше upper 
control arm (1) to the trailing link. 


4. Remove the bolt (2) securing the upper control arm 
(1) to the crossmember. 


5. Remove the upper control arm (1). 
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INSTALLATION 


1. Position the upper control arm (1) and install the 
bolt (2) securing the arm to the crossmember. Do 
not tighten at this time. 

2. Install the bolt (3) and nut (4) securing the upper 
control arm (1) to the trailing link. Do not tighten at 
this time. 
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3. Install tire and wheel assembly (1) (Refer to 22 - 


TIRES/WHEELS - INSTALLATION). Install and 
tighten wheel mounting nuts (3) to 135 N-m (100 ft. 
Ibs.). 

4. Lower the vehicle. 

5. Position the vehicle on an alignment rack/drive-on 
lift. Raise the vehicle as necessary to access 
mounting bolts and nuts. 

6. Tighten the upper control arm mounting bolt at the 
crossmember to 95 N-m (70 ft. Ibs.). 

7. Tighten the upper control arm mounting bolt nut at 
the trailing link to 95 N-m (70 ft. Ibs.). 

8. Perform wheel alignment as necessary. (Refer to 2 
- SUSPENSION/WHEEL ALIGNMENT - STAN- 
DARD PROCEDURE) 
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LINK-TOE 


REMOVAL 


1. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 


2. Remove the bolt (2) securing the toe link (3) to the 


trailing link. 


3. Mark the position of the cam bolt cam on the 
crossmember using a paint marker or crayon. Do 
not use any type marker that will scratch or dam- 
age the surface of the crossmember. 

4. While holding the cam bolt head (3) stationary, 
loosen and remove the toe link mounting cam bolt 
nut (1) and washer. Remove the cam bolt. 


5. Remove the toe link (2). 
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INSTALLATION 


CAUTION: When installing the cam bolt (3) and 
washer make sure the cams stay inside the abut- 
ments built into the crossmember. Failure to do so 
can damage the abutments and make toe adjust- 
ment difficult. 


1. Position the toe link (2) and install the cam bolt (3) 
from the front through the crossmember and link. 
Match the cam on the bolt to the marks made dur- 
ing removal or position the top of the cam to the 12 
O'clock position. 


2. Install the cam washer and nut (1) securing the toe 
link (2) to the trailing link. Do not tighten at this 
time. 


3. Install the bolt (2) securing the link to the cross- 
member. To install the bolt it may be necessary to 
flex the trailing link body mount bushing inward or 
outward using an appropriate prying tool. Do not 
tighten at this time. 


4. Lower the vehicle. 
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5. Position the vehicle on an alignment rack/drive-on lift. Raise the vehicle as necessary to access mounting bolts 


and nuts. 


6. Tighten the toe link mounting bolt at the trailing link to 95 М-т (70 Н. Ibs.). 


7. Perform wheel alignment as necessary. (Refer to 2 - SUSPENSION/WHEEL ALIGNMENT - STANDARD PRO- 


CEDURE) 
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8. Once rear toe is set, while holding the cam bolt 
head (3) stationary, tighten the toe link mounting 
cam bolt nut (1) to 25 N-m (18 ft. Ibs.). 
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LINK-TRAILING 


REMOVAL 

1. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 

2. Remove the wheel mounting nuts (3), then the tire 
and wheel assembly (1). 
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3. Remove the screw (2) securing the brake flex hose 
(1) to the trailing link (3). 
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4. Remove the nut (1) securing the brake tube routing 
bracket to the trailing link. 

5. Remove the brake tube (3) from the routing clip (2) 
on the trailing link. 


6. Remove the two bolts (1) securing disc brake cali- 
per adapter (3) to the brake support plate (4). 

7. Remove the disc brake caliper (2) and adapter (3) 
as an assembly. Hang the assembly out of the way 
using wire or a bungee cord. Use care not to over- 
extend the brake hose and tubing when doing this. 


8. If equipped, remove the screw (4) fastening the 
wheel speed sensor (3) to the trailing link (2). 
9. If equipped, remove the routing clip (1) fastening 
the wheel speed sensor (3) to the trailing link (2). 
10. Remove the brake rotor, then hub and bearing. 
(Refer to 2 - SUSPENSION/REAR/HUB / BEAR- 
ING - REMOVAL) 
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11. Remove Ше parking brake cable from the lever on 
the parking brake shoe. 


12. Remove the hair pin (1) securing the parking 
brake cable (2) to the brake support plate (3). 

13. Slide the brake support plate (3) with parking 
brake shoes off the end of the parking brake 
cable (2) and remove. 


14. Pull the parking brake cable from the trailing link. 


15. Remove the bolt (2) securing the toe link (3) to 
the trailing link. 
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16. Remove the nut (2) and bolt securing the lower 
control arm to the trailing link (3). 

17. Remove the nut (1) and bolt securing the upper 
control arm to the trailing link (3). 


18. Remove the two bolts (2) fastening the leading 
end of the trailing link (3) to the body (1). 


19. Remove the trailing link. 


INSTALLATION 


1. Position the trailing link and install the two bolts (2) 
fastening the leading end of the trailing link (3) to 
the body (1). Tighten the two mounting bolts to 60 
М-т (44 ft. Ibs.). 
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2. Position the upper control arm on the trailing link 
(3) and install the bolt and nut (1) securing the arm 
to the link. Tighten the mounting bolt nut to 95 N-m 
(70 ft. Ibs.). af 

3. Position the lower control arm on the trailing link Г) 
(3) and install the Бой and nut (2) securing the arm реж) 
to the link. Tighten the mounting Бой nut to 95 М-т 
(70 ft. Ibs.). 
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4. Install the bolt (2) securing the toe link to the trail- 
ing link. To install the bolt it may be necessary to (1) 


flex the trailing link body mount bushing inward ог EON 
outward using an appropriate prying tool. Tighten XN 2) =a 
© # 


the mounting Бой to 95 N-m (70 ft. Ibs.). 
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5. Insert Ше parking brake cable through the trailing 
link from the inboard side. 

6. Slide the parking brake cable (2) into the brake 
support plate (3) with parking brake shoes. 

7. Install the hair pin (1) securing the parking brake 
cable (2) to the brake support plate (3). 
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8. Install the parking brake cable onto the lever on the 
parking brake shoe. 


9. If equipped, position the wheel speed sensor (3) 
and install the screw (4) fastening the sensor to the 
trailing link (2). Tighten the mounting screw to 18 
Мат (13 ft. Ibs.). 


10. If equipped, position the wheel speed sensor (3) 
and install the routing clip (1) fastening the sensor 
to the trailing link (2). 

11. Install the hub and bearing, then install the brake 
rotor onto the wheel studs. (Refer to 2 - SUSPEN- 
SION/REAR/HUB / BEARING - INSTALLATION) 


12. Slide the disc brake caliper (2) and adapter (3) 
assembly over brake rotor and brake support 
plate. 

13. Install the two bolts (1) securing disc brake caliper 
adapter (3) to the brake support plate (4). Tighten 
the mounting bolts to 105 N-m (77 ft. Ibs.). 


PM 


80f6ab5a 


/ 
<] 

mmm, О? 
“ic > Чу 


8184375 


РМ 


14. Position the brake tube on the trailing link insert- 
ing the tube into the routing clip (2) and routing 
bracket over the welded stud. 


15. Install the nut (1) on the welded stud. Tighten the 
nut to 15 Мет (11 ft. Ibs.). 


16. Position the brake flex hose (1) at the trailing link 
(8) bracket and install the mounting screw (2). 
Tighten the screw to 23 N-m (17 ft. Ibs.). 


17. Install tire and wheel assembly (1) (Refer to 22 - 
TIRES/WHEELS - INSTALLATION). Install and 
tighten wheel mounting nuts (3) to 135 М-т (100 
ft. Ibs.). 


18. Lower the vehicle. 


19. Perform wheel alignment as necessary. (Refer to 
2 - SUSPENSION/WHEEL ALIGNMENT - STAN- 
DARD PROCEDURE) 
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HUB / BEARING 
DESCRIPTION 


The rear wheel bearing and wheel mounting hub used on this vehicle are a one-piece sealed unit or hub and bear- 
ing assembly. It is permanently lubricated when assembled and is sealed for life. There is no periodic lubrication or 
maintenance recommended for these units. 


The hub and bearing (5) is mounted to the trailing link 
(1). 

All vehicles have a magnetic encoder integrated into 
the right rear hub and bearing for speed sense. Vehi- 
cles equipped with antilock brakes have a magnetic 
encoder integrated into both rear hub and bearings. 
The encoder works with the rear wheel speed sensors 
to provide wheel speed signal. The sensor mounts by 
screw to the rear of the front-wheel-drive hub and 
bearing while the sensor clips to the rear of the all- 
wheel-drive hub and bearing. 


The only serviceable components of the hub and 
bearing are the wheel mounting studs pressed into the 
hub. 
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DIAGNOSIS AND TESTING 
HUB AND BEARING 


NOTE: The wheel bearing is designed to last for the life of the vehicle and requires no type of periodic 
maintenance. 


The following procedure may be used for diagnosing the condition of the wheel bearing and hub. 


1. Remove the wheel and tire assembly, disc brake caliper and brake rotor. (Refer to 5 - BRAKES/HYDRAULIC/ 
MECHANICAL/ROTORS - REMOVAL) 


2. Rotate the wheel hub checking for resistance or roughness. 


Any roughness or resistance to rotation may indicate dirt intrusion or a failed hub bearing. If the bearing exhibits any 
of these conditions, the hub and bearing will require replacement. Do not attempt to disassemble the bearing for 
repair. If the wheel bearing is disassembled for any reason, it must be replaced. 


Damaged bearing seals and the resulting excessive grease loss may also require bearing replacement. Moderate 
grease weapage from the bearing is considered normal and should not require replacement of the wheel bearing. 


To diagnose a bent hub, measure hub runout. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ROTORS - DIAG- 
NOSIS AND TESTING) 


REMOVAL 
ALL-WHEEL-DRIVE 


NOTE: Before proceeding, (Refer to 2 - SUSPENSION/REAR - WARNING). 


1. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 
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2. Remove the wheel mounting nuts (3), then the tire 
and wheel assembly (1). 


3. Remove the cotter pin (2) from the hub nut (3) on 
the end of the axle half shaft. 

4. While a helper applies the brakes to keep the hub 
(1) from rotating, remove the hub nut (3) and 
washer (4) from the axle half shaft. 

5. Tap the end of the half shaft inward, loosening it 
from the hub and bearing. 


6. Remove the disc brake caliper (2) lower guide pin 
bolt (1). 
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CAUTION: When moving rear brake caliper 
upward, use extreme care not to damage or over- 
extend the flex hose. Damage may occur. 


7. Rotate the caliper upward hinging off the upper 
guide pin bolt. Rotate the caliper upward just 
enough to allow brake rotor removal. Hang the cal- 
iper assembly in this position using wire or a bun- 
gee cord. 


8. Remove any clips (2) retaining the brake rotor (3) 
to the wheel mounting studs. 

9. Slide the brake rotor (3) off the hub and bearing 
(1). 


10. Unclip the wheel speed sensor head (1) from the 
retainer on the rear of the hub and bearing (2). 
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11. Remove the four bolts (1) securing the hub and 
bearing (2) to the trailing link. 


12. Remove the hub and bearing. 
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FRONT-WHEEL-DRIVE 
NOTE: Before proceeding, (Refer to 2 - SUSPENSION/REAR - WARNING). 


1. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 

2. Remove the wheel mounting nuts (3), then the rear 
tire and wheel assembly. 
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3. Remove the disc brake caliper (2) lower guide pin goce ИДИ 


bolt (1). 
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CAUTION: When moving rear brake caliper 
upward, use extreme care not to damage or over- 
extend the flex hose. Damage may occur. 


4. Rotate the caliper upward hinging off the upper 
guide pin bolt. Rotate the caliper upward just 
enough to allow brake rotor removal. Hang the cal- 
iper assembly in this position using wire or a bun- 
gee cord. 
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5. Remove any clips (2) retaining the brake rotor (3) 


to the wheel mounting studs. 
6. Slide the brake rotor (3) off the hub and bearing 
(1). 
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7. Remove Ше screw (1) fastening Ше wheel speed 
sensor head (3) in the rear of the hub and bearing 


(2). 


8. Remove the four bolts (1) securing the hub and 
bearing (2) to the trailing link. 


9. Remove the hub and bearing. 


INSTALLATION 


ALL-WHEEL-DRIVE 


1. Slide the hub and bearing over the axle half shaft 
and position it on the brake support plate and trail- 
ing link. 

2. Install the four bolts (1) securing the hub and bear- 
ing (2) to the trailing link. Tighten the bolts to 105 
М-т (77 ft. Ibs.). 
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3. Clip the wheel speed sensor head (1) (flat side to 
bearing rear) into the retainer on the rear of the 


hub and bearing (2). 


4. Slide the brake rotor (3) over the parking brake 
shoes and onto the hub and bearing (1). 


5. Rotate the disc brake caliper downward over the 
brake rotor and lower part of caliper adapter. 


6. Install the disc brake caliper (2) lower guide pin 


bolt (1). Tighten the guide pin bolt to 60 N-m (44 ft. 
[05.). 
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7. Clean а! foreign matter from the threads of the half 
shaft outer C/V joint. 


8. Install the washer (4) and hub nut (3) on the end of 
the half shaft and snug it. 


9. While a helper applies the brakes to keep the hub 
(1) from rotating, tighten the hub nut (3) to 245 М.т 
(181 ft. Юз.). 


10. Insert the cotter pin (2) through the notches in the 
nut and the hole in half shaft. If the notches in the 
nut do not line up with the hole in the half shaft, 
continue to tighten the nut until they do. Do not 
loosen the nut. 


11. Wrap the cotter pin (2) ends tightly around the 
lock nut. 


12. Install tire and wheel assembly (1) (Refer to 22 - 
TIRES/WHEELS - INSTALLATION). Install and 
tighten wheel mounting nuts (3) to 135 М-т (100 
ft. Ibs.). 


13. Lower the vehicle. 


14. Pump the brake pedal several times to ensure the 
vehicle has a firm brake pedal before moving it. 


FRONT-WHEEL-DRIVE 


NOTE: If equipped, make sure the wheel speed 
sensor mount on the rear of the hub and bearing 
is directed toward the front of the vehicle. 


1. Position the hub and bearing on the brake support 
plate and trailing link. 

2. Install the four bolts (1) securing the hub and bear- 
ing (2) to the trailing link. Tighten the bolts to 105 
Мет (77 ft. Ibs.). 
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3. If equipped, install the wheel speed sensor head 
(8) into the rear of the hub and bearing (2). 

4. Install the wheel speed sensor head mounting 
screw (1). Tighten the screw to 10 N-m (89 in. 16$.). 


5. Slide the brake rotor (3) over the parking brake 
shoes and onto the hub and bearing (1). 


6. Rotate the disc brake caliper downward over the 
brake rotor and lower part of caliper adapter. 

7. Install the disc brake caliper (2) lower guide pin 
bolt (1). Tighten the guide pin bolt to 60 N-m (44 ft. 
[05.). 
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8. Install tire and wheel assembly (1) (Refer to 22 - 
TIRES/WHEELS - INSTALLATION). Install and 
tighten wheel mounting nuts (3) to 135 N-m (100 ft. 
[05.). 

9. Lower the vehicle. 

10. Pump the brake pedal several times to ensure the 

vehicle has a firm brake pedal before moving it. 
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BAR-STABILIZER 
REMOVAL 


NOTE: Before proceeding, (Refer to 2 - SUSPENSION/REAR - WARNING). 


1. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 

2. On both sides of the vehicle, while holding the sta- 
bilizer bar link upper stud stationary, remove the 
nut (1) securing the link to the stabilizer bar (3). 
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3. If equipped with all-wheel-drive, remove the rear driveline module. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ 
REAR DRIVELINE MODULE - REMOVAL) 


4. On both sides of the vehicle, remove the screws 
(8) securing the stabilizer bushing retainers (1) to 
the crossmember. 

5. Remove the two stabilizer bushing retainers. 

6. Remove the stabilizer bar (2) from the vehicle. 

7. If required, remove the two cushions from the sta- 
bilizer bar utilizing the slit cut into the cushions 
(bushings). 


81829b1c 


РМ---------------------------------- РЕДА SUSPENSION 2-67 


INSTALLATION 


1. If required, install the two cushions on the stabilizer 
bar (one on each side) utilizing the slit cut into the 
cushions (bushings). 


NOTE: When installing the stabilizer bar on a vehi- 
cle with all-wheel-drive, position the bar so that 
the bar loops under the axle half shafts once 
installed, not over the axle half shafts. 


2. Position the stabilizer bar (2) on the rear cross- 
member. 

3. Install the two retainers (1) over the cushions at the 
mounting holes and install the retainer screws (3). 
Do not tighten the screws at this time. 
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4. |f equipped with all-wheel-drive, install the rear driveline module. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ 
REAR DRIVELINE MODULE - INSTALLATION) 


5. On each side of the vehicle, install the stabilizer 
link upper stud in the end of the stabilizer bar (3). 
Install the nut (1) on each upper stud and while 
holding the stabilizer link stud stationary, tighten the 
nut (2) to 58 N-m (43 ft. Ibs.). 


6. Tighten the cushion retainer screws to 34 N-m (25 
ft. Ibs.). 


7. Lower the vehicle. 
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SHOCK ASSEMBLY 
DESCRIPTION 


A coil-over shock absorber assembly supports each side of the vehicle. The bottom of the shock assembly mounts 
to the lower control arm. The top of the shock assembly mounts to the body. 


The shock assembly includes the following major com- 
ponents: 
e Upper bushing (3) 
e Upper mounting bracket (4) 
e Upper spring isolator (5) 
e Sleeve (6) 
е Lower bushing (7) 
e Jounce bumper (9) 
Dust shield (10) 
е Coil spring (11) 
Lower spring isolator (12) 
Shock absorber (13) 
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Each component is serviced by removing the shock assembly from the vehicle and disassembling it. 


Coil springs are rated separately for each corner or side of the vehicle depending on optional equipment and type 
of vehicle service. If a coil spring requires replacement, be sure that it is replaced with a spring meeting the correct 
load rating for the vehicle and its specific options. 


DIAGNOSIS AND TESTING 
SHOCK ABSORBER 


Inspect the shock absorber for damage and evidence of fluid running from the upper end of the fluid reservoir. 
(Actual leakage will be a stream of fluid running down the side of the reservoir tube and dripping off lower end of 
unit). A slight amount of seepage between the shaft and shaft seal is not unusual and does not affect performance 
of the shock absorber. 


REMOVAL 
NOTE: Before proceeding, (Refer to 2 - SUSPENSION/REAR - WARNING). 


1. Remove the interior rear quarter trim panel. (Refer to 23 - BODY/INTERIOR/QUARTER PANEL TRIM - 
REMOVAL) 
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2. Remove the two nuts (1) securing the shock 
assembly (2) to the body bracket (3). 
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3. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE 
DURE) 


4. Remove the wheel mounting nuts (3), then the rear 
tire and wheel assembly. 
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5. Remove the cover (4) on the bottom of the lower 
control arm (5). 


6. Remove the shock (2) lower mounting nut (3) and 
bolt (1). 


7. Lower the shock assembly (2) out of the body 
bracket (1) and lift out over rear suspension. 
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DISASSEMBLY 


NOTE: The shock assembly must be removed from the vehicle for it to be disassembled and assembled. 
(Refer to 2 - SUSPENSION/REAR/SHOCK - REMOVAL) 


For the disassembly and assembly of the shock assembly, use Strut Spring Compressor, Pentastar Service Equip- 
ment (PSE) tool W-7200, or the equivalent, to compress the coil spring. Follow the manufacturer's instructions 
closely. 


WARNING: Do not remove the shock rod nut before the coil spring is properly compressed. The coil spring 
is held under pressure. The coil spring must be compressed, removing spring tension from the upper 
mounting bracket, before the shock rod nut is removed. 


1. If both shocks are being serviced at the same time, mark both the coil spring and shock assembly according to 
which side of the vehicle the shock is being removed from. 
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2. Position the shock assembly (2) in the strut spring 
compressor (1) following the manufacturers instruc- 
tions and set the lower and upper hooks of the 
compressor on the coil spring. 


3. Compress the coil spring until all spring tension is 
removed from the upper mounting bracket and 
bushings. 


CAUTION: Never use impact or high speed tools 
to remove the shock rod nut. Damage to the shock 
internal bearings can occur. 


4. Once the spring is sufficiently compressed, install 
Зпар-Опе Shock Absorber Socket A139, or equiv- 
alent, on the end of the shock rod (1). While hold- 
ing the shock rod from turning, remove the nut (2) 
using a wrench. Remove the washer below the nut. 


5. Remove the shock absorber (13) out through the 
bottom of the coil spring (11). The washer (8), 
jounce bumper (9), dust shield (10) and lower 
spring isolator will come out with the shock. 

6. Slide the washer (8), jounce bumper (9), dust 
shield (10) from the shock rod. 

7. Remove the lower isolator (12) from the shock 
spring seat. 

8. Remove the upper mounting bracket (4), bushings 
(8, 7), sleeve (6) and upper spring isolator (5) from 
the top of the spring. 

9. Remove the bushings (3, 7), sleeve (6) and upper 
spring isolator (5) from the upper mounting bracket 


(4). 
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NOTE: If the coil spring needs to be serviced, proceed with the next step, otherwise, proceed with step Step 
12. 


10. Release the tension from the coil spring by backing off the compressor drive completely. Push back the com- 
pressor hooks and remove the coil spring. 

11. Inspect the shock assembly components for the 
following and replace as necessary: 

е Inspect the shock (13) for shaft binding over the 
full stroke of the shaft. 

e Inspect the jounce bumper (9) for cracks and 
signs of deterioration. 

e Inspect the dust shield (10) for cracks and tears. 

e Check the upper mounting bracket (4) for cracks 
and distortion and its retaining studs for any sign 
of damage. 

e Inspect the upper (3) and lower (7) bushings, for 
material deterioration and signs of deterioration. 
Inspect the sleeve (6) for wear and distortion. 

e Inspect the upper (5) and lower (12) spring iso- 
lators for material deterioration and distortion. 

е Inspect the coil spring (11) for any sign of dam- 
age to the coating. 
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NOTE: For reassembly, (Refer to 2 - SUSPENSION/REAR/SHOCK - ASSEMBLY) 


ASSEMBLY 


NOTE: If the coil spring has been removed from the spring compressor, proceed with the next step, other- 
wise, proceed with step Step 3. 


1. Place the coil spring in the spring compressor following the manufacturers instructions. 

2. Slowly compress the coil spring until enough room is available for shock assembly reassembly. 

3. Assemble the bushings (3, 7) and sleeve (6) 
through the upper mounting bracket (4). 

4. Install the upper spring isolator (5) on the upper 
mounting bracket (4). 

5. Install the upper mounting bracket (4) on top of the 
coil spring. 
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6. Install the lower spring isolator (12) on the spring 
seat of the shock absorber (13). 


7. Slide the dust shield (10), jounce bumper (9) and 
washer (8) onto the shock rod. 


8. Install the shock absorber (13) up through the bot- 
tom of the coil spring and upper mounting bracket 
until the lower spring seat contacts the lower end 
of the coil spring. 


9. While holding the shock absorber in position, install 
the washer (2) and nut (1) on the end of the shock 
rod. 


CAUTION: Never use impact or high speed tools 
to remove the shock rod nut. Damage to the shock 
internal bearings can occur. 


10. Install Snap-On® Shock Absorber Socket A139, ог 
equivalent, on the end of the shock rod (1). While 
holding the shock rod from turning, tighten the nut 
(2) using a crows foot wrench and а torque 
wrench. Tighten the shock rod nut to 24 N-m (18 
ft. Ibs.). 


11. Turn. the upper mounting bracket or shock 
absorber as necessary until the mounting studs on 
the mounting bracket line up with the lower 
mounting bolt eyelet at the bottom of the shock 
absorber. 


12. Slowly release the tension from the coil spring by 
backing off the compressor (1) drive completely. 

13. Remove the shock assembly from the spring com- 
pressor. 


14. Install the shock assembly on the vehicle. (Refer 
to 2 - SUSPENSION/REAR/SHOCK - INSTALLA- 
TION) 
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INSTALLATION 


1. Insert the lower end of the shock assembly (2) 
down though the lower control arm from above just 
enough to clear the body, then lift it up into the 
body bracket (1). 


2. Install the mounting bolt (1) and nut (3) fastening 
the shock assembly (2) to the lower control arm 
(5). Do not tighten at this time. 

3. Install the cover (4) on the bottom of the lower con- 
trol arm (5). 


е) 


817е9 За 


РМ 


REAR SUSPENSION 2-75 
Install the tire and wheel assembly (1) (Refer to 22 
- HRES/WHEELS - INSTALLATION). Install and 


tighten wheel mounting nuts (3) to 135 N-m (100 ft. 
[05.). 


5. Lower the vehicle. 


6. 


81790е62 
install the two nuts (1) securing the shock assem- 


bly (2) to the body bracket (3). Tighten the mount- 
ing nuts to 48 N-m (35 ft. Ibs.). 
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7. Install the interior rear quarter trim panel. (Refer to 23 - BODY/INTERIOR/QUARTER PANEL TRIM - INSTAL- 
LATION) 
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8. Position the vehicle on an alignment rack/drive-on 


lift. Raise the lift as necessary to access the shock 


mounting bolt (1) and nut (3). 
9. Tighten the shock assembly lower mounting bolt 


nut (3) to 99 М-т (73 ft. Ibs.). 
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WHEEL ALIGNMENT 
DESCRIPTION 


Vehicle wheel alignment is the positioning of all interrelated front and rear suspension angles. These angles affect 
the handling and steering of the vehicle when it is in motion. Proper wheel alignment is essential for efficient steer- 
ing, good directional stability, and proper tire wear. 


The method of checking a vehicle's front and rear wheel alignment varies depending on the manufacturer and type 
of equipment used. The manufacturer's instructions should always be followed to ensure accuracy of the alignment, 
except when DaimlerChrysler Corporation's wheel alignment specifications differ. 

On this vehicle, the suspension angles that can be adjusted are as follows: 


Front 
e Camber 
e Toe 


Rear 
e Camber 
e Toe 


Check the wheel alignment and make all wheel alignment adjustments with the vehicle standing at its proper curb 
height specification. Curb height is the normal riding height of the vehicle. It is measured from a certain point on the 
vehicle to the ground or a designated area while the vehicle is sitting on a flat, level surface. Refer to Curb Height 
Measurement in this section for additional information. 


Typical wheel alignment angles and measurements are described in the following paragraphs. 


CAMBER 


Camber is the inward or outward tilt of the top of the 
tire and wheel assembly. Inward tilt (2) is known as 
negative camber. Outward tilt (1) is known as positive 
camber. Camber is measured in degrees of angle rel- 
ative to a true vertical line. Camber is a tire wearing 
angle. 
e Excessive negative camber will cause tread wear 
at the inside of the tire. 
e Excessive positive camber will cause tread wear 
on the outside of the tire. 


CROSS CAMBER 


Cross camber is the difference between left and right 
camber. To achieve the cross camber reading, sub- 
tract the right side camber reading from the left. For 
example, if the left camber is «0.3? and the right cam- 0? 0? 
ber is 0.0", the cross camber would be +0.3°. 
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CASTER 


Caster is the forward or rearward tilt of the steering 
knuckle in reference to the position of the upper and 
lower ball joints. Caster is measured in degrees of 
angle relative to a true vertical center line. This line is 
viewed from the side of the tire and wheel assembly. 
e Forward tilt (upper ball joint ahead of lower) 
results in a negative caster angle. 
e Rearward tilt (upper ball joint trailing lower) 
results in a positive caster angle. 


Although caster does not affect tire wear, a caster 
imbalance between the two front wheels may cause 
the vehicle to lead to the side with the least positive 
caster. 


CROSS CASTER 


Cross caster is the difference between left and right 
caster. 
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TOE 


Toe is the inward or outward angle of the wheels as 
viewed from above the vehicle. 

e Toe-in (1) is produced when the front edges of 
the wheels on the same axle are closer together 
than the rear edges. 

e Toe-out (2) is produced when the front edges of 
the wheels on the same axle are farther apart 
than the rear edges. 


Toe-in and toe-out can occur at the front wheels and 
the rear wheels. 


Toe is measured in degrees or inches. The measure- 
ment identifies the amount that the front of the wheels 
point inward (toe-in) or outward (toe-out). Toe is mea- 
sured at the spindle height. Zero toe means the front 
and rear edges of the wheels on the same axle are 
equal distant. 


TOE-OUT ON TURNS 


Toe-out on turns (1) is the relative positioning of the 
front wheels while steering through a turn. This com- 
pensates for each front wheel's turning radius. As the 
vehicle encounters a turn, the outboard wheel must 
travel in a larger radius circle than the inboard wheel. 
The steering system is designed to make each wheel 
follow its particular radius circle. To accomplish this, 
the front wheels must progressively toe outward as 
the steering is turned from center. This eliminates tire 
scrubbing and undue tire wear when steering a vehi- 
cle through a turn. 
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DYNAMIC ТОЕ PATTERN 
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Dynamic toe pattern is the inward and outward toe movement of the front and rear tires through the suspension's 
jounce and rebound travel. As the vehicle's suspension moves up and down, the toe pattern varies. Toe pattern is 
critical in controlling the directional stability of the vehicle while in motion. Front and rear dynamic toe pattern is 


preset by the factory at the time the vehicle is assembled. 


It is not necessary to check or adjust front or rear dynamic toe pattern when doing a normal wheel alignment. The 
only time dynamic toe pattern needs to be checked or adjusted is if the frame of the vehicle has been damaged. 


STEERING AXIS INCLINATION (5...) 


Steering axis inclination (1) is the angle between a 
true vertical line starting at the center of the tire at the 
road contact point and a line drawn through the center 
of the upper ball joint (or strut) and the lower ball joint. 
S.A.I. is built into the vehicle and is not an adjustable 
angle. If S.A.I. is not within specifications, a bent ог 
damaged suspension component may be the cause. 


INCLUDED ANGLE (І.А.) 


Included angle (3) is the sum of the S.A.I. angle (1) 
plus or minus the camber angle (2), depending on 
whether or not the wheel has positive or negative 
camber. If camber is positive, add the camber angle to 
the ЗА. angle. If camber is negative, subtract the 
camber angle from the S.A.I. angle. Included angle is 
not adjustable, but can be used to diagnose a frame 
misalignment or bent suspension component (spindle, 
strut). 


THRUST ANGLE 


Thrust angle is the averaged direction the rear wheels 
are pointing in relation to the vehicle's center line. The 
presence of negative or positive thrust angle causes 
the rear tires to track improperly to the left or right of 
the front tires (dog tracking). 
e Negative thrust angle means the rear tires are 
tracking to the left of the front tires. 
e Positive thrust angle means the rear tires are 
tracking to the right of the front tires. 


Improper tracking can cause undue tire wear, a lead 
or pull and a crooked steering wheel. Excessive thrust 
angle can usually be corrected by adjusting the rear 
wheel toe so that each wheel has one-half of the total 
toe measurement. 
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DIAGNOSIS AND TESTING 
SUSPENSION AND STEERING 


CONDITION 


POSSIBLE CAUSES 


POTENTIAL CORRECTIONS 


PM 


Front End Whine On Turns 


1. Defective Wheel Bearing 
2. Incorrect Wheel Alignment 
3. Worn Tires 


1. Replace Wheel Bearing 
2. Check And Reset Wheel Alignment 
3. Replace Tires 


Front End Growl Or 
Grinding On Turns 


1. Defective Wheel Bearing 


2. Engine Mount Grounding 


Against Frame Or Body Of Vehicle. 


3. Worn Or Broken СМ Joint 
4. Loose Wheel Lug Nuts 

5. Incorrect Wheel Alignment 
6. Worn Tires 


1. Replace Wheel Bearing 


2. Check For Motor Mount Hitting Frame 


Rail And Reposition Engine As Required 


. Replace СМ Joint 

. Verify Wheel Lug Nut Torque 

. Check And Reset Wheel Alignment 
. Replace Tires 


Front End Clunk Or Snap 
On Turns 


1. Loose Wheel Lug Nuts 


2. Worn Or Broken C/V Joint 


3. Worn Or Loose Tie Rod Or Ball 
Joint 


4. Worn Control Arm Bushing 


5. Loose Sway Bar Or Upper Strut 
Attachment 


. Verify Wheel Lug Nut Torque 


. Replace C/V Joint 


. Tighten Or Replace Tie Rod End Or Ball 


Joint 
4. Replace Control Arm Bushing 


5. Tighten Sway Bar Or Upper Strut 
Attachment To Specified Torque 


Front End Popping/Clicking/ 
Snapping During 
Acceleration After 
Drive-To-Reverse Shift, 
Reverse-To-Drive Shift Or 
While Turning 


1. Insufficient grease on mating 
surface of axle half shaft outer C/V 
joint mating surface to wheel 
hub/bearing. 


1. Separate half shaft from hub and bearing 
and wipe mating surfaces clean. Apply light 
coating of wheel bearing grease to C/V joint 


mating surface and reassemble. Tighten 


hub nut to specified torque. 


Front End Whine With 
Vehicle Going Straight At A 
Constant Speed 


1. Defective Wheel Bearing 


2. Incorrect Wheel Alignment 
3. Worn Tires 


1. Replace Wheel Bearing 


. Check And Reset Wheel Alignment 
. Replace Tires 


Front End Growl Or 
Grinding With Vehicle 
Going Straight At A 
Constant Speed 


1. Engine Mount Grounding 


2. Worn Or Broken C/V Joint 


. Reposition Engine As Required 


. Replace C/V Joint 


Front End Whine When 
Accelerating Or 
Decelerating 


1. Worn Or Defective Transaxle 
Gears Or Bearings 


. Replace Transaxle Gears Or Bearings 


Front End Clunk When 
Accelerating Or 
Decelerating 


1. Loose Wheel Lug Nuts 


2. Worn Or Broken Engine Mount 


. Verify Wheel Lug Nut Torque 


. Replace Engine Mounts 
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CONDITION 


POSSIBLE CAUSES 
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POTENTIAL CORRECTIONS 


3. Worn Or Defective Transaxle 
Gears Or Bearings 


4. Worn Or Broken C/V Joint 
5. Worn Or Loose Ball Joint 


6. Worn Or Loose Control Arm 
Bushing 


7. Loose Crossmember Bolts 


3. Replace Transaxle Gears Or Bearing 


4. Replace C/V Joint 
5. Tighten Or Replace Ball Joint 


6. Tighten To Specified Torque Or Replace 
Control Arm Bushing 


7. Tighten Crossmember Bolts To Specified 
Torque 


Road Wander 


1. Incorrect Tire Pressure 

2. Incorrect Front Or Rear Wheel Toe 
3. Worn Wheel Bearings 

4. Worn Control Arm Bushings 


5. Excessive Friction In Steering 
Gear 


6. Excessive Friction In Steering 
Shaft Coupling 


7. Excessive Friction In Strut Upper 
Bearing 


. Inflate Tires To Recommended Pressure 
. Check And Reset Front Wheel Toe 

. Replace Wheel Bearing 

. Replace Control Arm Bushing 

. Replace Steering Gear 


. Replace Steering Coupler 


. Replace Strut Bearing 


Lateral Pull 


1. Unequal Tire Pressure 
2. Radial Tire Lead 
3. Incorrect Front Wheel Camber 


4. Power Steering Gear Imbalance 
5. Wheel Braking 


1. Inflate All Tires To Recommended 
Pressure 


2. Perform Vehicle Lead Diagnosis And 
Correction Procedure - Refer To Tires And 
Wheels 


3. Check And Reset Front Wheel Camber 
4. Replace Power Steering Gear 


5. Correct Braking Condition Causing 
Lateral Pull 


Excessive Steering Free 
Play 


1. Incorrect Steering Gear 
Adjustment 


2. Worn Or Loose Tie Rod Ends 


3. Loose Steering Gear Mounting 
Bolts 


4. Loose Or Worn Steering Shaft 
Coupler 


1. Adjust Or Replace Steering Gear 


2. Replace Or Tighten Tie Rod Ends 


3. Tighten Steering Gear Bolts To The 
Specified Torque 


4. Replace Steering Shaft Coupler 


Excessive Steering Effort 


1. Low Tire Pressure 
2. Lack Of Lubricant In Steering 
Gear 


3. Low Power Steering Fluid Level 


4. Loose Power Steering Pump Belt 


5. Lack Of Lubricant In Steering Ball 
Joints 


6. Steering Gear Malfunction 


1. Inflate All Tires To Recommended 
Pressure 


2. Replace Steering Gear 


3. Fill Power Steering Fluid Reservoir To 
Correct Level 


4. Check and replace automatic belt 
tensioner as necessary. If drive belt is worn 
or glazed, replace belt. 


5. Lubricate Or Replace Steering Ball Joints 


6. Replace Steering Gear 


2-84 WHEEL ALIGNMENT -------------------------- РМ 


CONDITION POSSIBLE CAUSES POTENTIAL CORRECTIONS 


7. Lack Of Lubricant In Steering 7. Replace Steering Coupler 
Coupler 


STANDARD PROCEDURE 
CURB HEIGHT MEASUREMENT 


The wheel alignment is to be checked and all alignment adjustments made with the vehicle at its required curb 
height specification. 


Vehicle height is to be checked with the vehicle on a flat, level surface, preferably a vehicle alignment rack. The 
tires are to be inflated to the recommended pressure. All tires are to be the same size as standard equipment. 
Vehicle height is checked with the fuel tank full of fuel, and no passenger or luggage compartment load. 


Vehicle height is not adjustable. If the measurement is not within specifications, inspect the vehicle for bent or weak 
suspension components. Compare the parts tag on the suspect coil spring(s) to the parts book and the vehicle 
sales code, checking for a match. Once removed from the vehicle, compare the coil spring height to a correct new 
or known good coil spring. The heights should vary if the suspect spring is weak. 


NOTE: Prior to reading the curb height measurement, the front and rear of the vehicle must be jounced to 
settle the suspension. Induce jounce by pushing down on the center of the bumper (fascia), using care not 
to damage the vehicle, moving the vehicle up and down, gradually increasing the suspension travel with 
each stroke. Release the bumper at the bottom of each stroke, repeating this action several times. Perform 
this to both front and rear suspensions an equal amount of times. 


Measure curb height as follows: 
1. Jounce the vehicle. Refer to above note. 


NOTE: On some vehicles it may be necessary to 


remove an engine belly pan in order to gain Ns Е 
access їо the lower control arm pivot bolt. — о " T | | | | | 
2. Front — On each side of the vehicle, measure the E <L @ А E 
Да | o ША e 
distance (2) from the center of the lower control 
arm pivot bolt head (1) to the floor or alignment Ba 
rack/lift runway surface. It may be necessary to ШҮ а ЧА 
measure to the bottom of a straight edge, placed го у= == 9 
from lift runway to runway, to get an accurate js 
measurement 


Д 
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3. Rear - On each side of the vehicle, measure the 
distance (2) from the center of the outboard trailing 5 
arm-to-body mounting Бой (1) to the floor or align- ч 
ment rack/lift runway surface. 
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4. Compare the measurements to specifications listed in the following CURB HEIGHT SPECIFICATIONS chart. 
Maximum left-to-right differential is not to exceed 12.5 mm (0.5 in.). 


5. |f curb height is found to be out of specification and there is no sign of excessive body damage, curb height can 
be changed by replacing the applicable spring with a spring offering a different check load. (Refer to 2 - SUS- 
PENSION/FRONT/STRUT - REMOVAL) 


CURB HEIGHT SPECIFICATIONS 


| УЕ ___ | | FRONT 


SS -- mm + 8 mm и HEN mm + 8 mm 
8.07 in. + 0.32 in. 12.91 in. € 0.32 in. 
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PRE-WHEEL ALIGNMENT INSPECTION 
Before any attempt is made to change or correct the wheel alignment, the following inspection and necessary cor- 
rections must be made to the vehicle to ensure proper alignment. 


1. Verify the fuel tank is full of fuel. If the fuel tank is not full, the reduction in weight will affect the curb height of 
the vehicle and the alignment specifications. 


2. The passenger and luggage compartments of the vehicle should be free of any load that is not factory equip- 
ment. 


3. Check the tires on the vehicle. The tires are to be inflated to the recommended air pressure. All tires must be the 
same size and in good condition with approximately the same tread wear. 


. Check the front tire and wheel assemblies for excessive radial runout. 
. Inspect all suspension component fasteners for looseness and proper torque. 
. Inspect the lower front ball joints and all steering linkage for looseness and any sign of wear or damage. 


. Inspect the rubber bushings on all the suspension components for signs of wear or deterioration. If any bushings 
show signs of wear or deterioration, they should be replaced prior to aligning the vehicle. 


8. Check vehicle curb height to verify it is within specifications. (Refer to 2 - SUSPENSION/WHEEL ALIGNMENT - 
STANDARD PROCEDURE - CURB HEIGHT MEASUREMENT) 


WHEEL ALIGNMENT SETUP 
1. Position the vehicle on an alignment rack. 


2. Install all required alignment equipment on the vehicle, per the alignment equipment manufacturer's instructions. 
On this vehicle, a four-wheel alignment is recommended. 


NOOA 
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NOTE: Prior to reading the vehicle's alignment readouts, the front and rear of vehicle should be jounced. 
Induce jounce (rear first, then front) by grasping the center of the bumper and jouncing each end of vehicle 
an equal number of times. The bumper should always be released when vehicle is at the bottom of the 
jounce cycle. 


3. Read the vehicle's current front and rear alignment settings. Compare the vehicle's current alignment settings to 
the vehicle specifications for camber, caster and toe-in. (Refer to 2 - SUSPENSION/WHEEL ALIGNMENT - 
SPECIFICATIONS) 


REAR CAMBER 


Rear camber settings on this vehicle are determined at the time the vehicle is designed, by the location of the 
vehicle's suspension components. This is referred to as Net Build. The result is no required adjustment of camber 
toe after the vehicle is built or when servicing the suspension components. Thus, when performing a wheel align- 
ment, rear camber is not considered an adjustable angle. 


CAUTION: Do not attempt to adjust the vehicles wheel alignment by heating or bending any of the suspen- 
sion components. 


FRONT CAMBER AND CASTER 


Front camber and caster settings on this vehicle are determined at the time the vehicle is designed, by the location 
of the vehicle's suspension components. This is referred to as Net Build. The result is no required adjustment of 
camber and caster after the vehicle is built or when servicing the suspension components. Thus, when performing 
a wheel alignment, caster and camber are not normally considered adjustable angles. Camber and caster should be 
checked to ensure they meet vehicle specifications. (Refer to 2 - SUSPENSION/WHEEL ALIGNMENT - SPECIFI- 
CATIONS) 


If front camber is found not to meet alignment specifications, it can be adjusted using an available camber adjust- 
ment bolt package. Before installing a camber adjustment bolt package on a vehicle found to be outside the spec- 
ifications, inspect the suspension components for any signs of damage or bending. 


No adjustment can be made to the caster setting on this vehicle. If the vehicle's caster is not within alignment 
specifications, check for damaged suspension components or body parts. 


CAUTION: Do not attempt to adjust the vehicles wheel alignment by heating or bending any of the suspen- 
sion components. 


CAMBER ADJUSTMENT BOLT PACKAGE INSTALLATION 


The camber adjustment bolt package contains new bolts and nuts for attaching the strut clevis bracket to the steer- 
ing knuckle. The bolts contained in the package are slightly undersize allowing for movement between the strut 
clevis bracket and the steering knuckle. The movement allowed by the undersize bolts provide approximately two 
degrees of camber adjustment per side of the vehicle. To install and adjust the camber adjustment bolt package, 
follow the procedure below. 


1. Raise the vehicle until its tires are not supporting the weight of the vehicle. (Refer to LUBRICATION & MAIN- 
TENANCE/HOISTING - STANDARD PROCEDURE) 
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2. 


Remove the wheel mounting nuts (3), then the 
front tire and wheel assembly. 
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CAUTION: The knuckle-to-strut assembly Бой shanks are serrated and must not be turned during removal. 
Remove the nuts while holding the bolts stationary, then tap the bolts out using a punch. 


3. 


Remove the original upper bolt (1) and nut (3) 
attaching the strut clevis bracket (2) to the knuckle 


(5). 


. Install a bolt from the adjustment package into the 


hole where the original bolt was removed. Install 
the bolt as indicated. 


. Install a nut provided in adjustment package on the 


replacement bolt. Tighten the nut until it's snug, but 
still allows the knuckle to slide in the clevis bracket. 


8181edfd 
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6. Remove the original lower bolt (6) and nut (4) 
attaching the strut clevis bracket (2) to the knuckle 
(5). 

7. Install а bolt from the adjustment package into the 
bottom hole of the strut clevis bracket. Install the 
bolt as indicated. 

8. Install a nut provided in adjustment package on the 
replacement bolt. Tighten the nut until it's snug, but 
still allows the knuckle to slide in the clevis bracket. 
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9. Install the tire and wheel assembly (1) (Refer to 22 
- HRES/WHEELS - INSTALLATION). Install and 
tighten the wheel mounting nuts (3) to 135 Мт 
(100 ft. Юз.). 
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10. Perform the above procedure to opposite strut as required. 

11. Lower the vehicle and jounce the front and rear of the vehicle. 

12. Adjust the front camber to the preferred setting by pushing or pulling on the top of the tire. When camber is set 
to specifications, tighten the upper and lower strut clevis bracket bolts. Again jounce the front and rear of the 
vehicle, then verify the camber settings. 

13. Tighten front strut clevis bracket-to-steering knuckle attaching bolts to 84 N-m (62 ft. Ibs.). 

14. Once camber is within specifications, adjust toe to meet the preferred specification setting. Refer to FRONT 
TOE within this wheel alignment service procedure. 
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1. Center the steering wheel and lock it in place using 
a steering wheel clamp. 
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NOTE: When setting toe, make sure to set rear toe to Ше preferred specifications before setting front toe to 


the preferred specifications 


REAR TOE 


NOTE: Perform the following at each rear wheel as necessary. 


1. While holding the cam bolt head (3) stationary, 
loosen the toe link mounting cam bolt nut (1). 

2. Rotate the cam bolt head (3) left or right until the 
rear wheel toe for that rear wheel is set to the pre- 
ferred specification. (Refer to 2 - SUSPENSION/ 
WHEEL ALIGNMENT - SPECIFICATIONS) 

3. While holding the cam bolt head (3) stationary, 
tighten the toe link mounting cam bolt nut (1) to 25 
М-т (18 ft. Ibs.). 


FRONT TOE 


81820d5c 


CAUTION: Do not twist the inner tie rod-to-steering gear rubber boots while turning the inner tie rods during 


the front toe adjustment. 


NOTE: Perform the following at each front wheel as necessary. 
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1. Loosen the tie rod adjusting jam nut (1). Grasp the 
inner tie rod (3) and rotate it one way or the other 
until the front wheel toe is set to the preferred 
specification. (Refer to 2 - SUSPENSION/WHEEL 
ALIGNMENT - SPECIFICATIONS) 


2. Tighten the tie rod adjusting jam nut to of 75 Мт 
(55 ft. Ibs.). 

3. Make sure the inner tie rod-to-steering gear rubber 
boot is not twisted. 
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2. Remove the steering wheel clamp. 
3. Remove the alignment equipment. 
4. Road test the vehicle to verify the steering wheel is straight and the vehicle does not pull or wander. 


SPECIFICATIONS 
WHEEL ALIGNMENT 


NOTE: АП specifications are given in degrees. 


NOTE: АП wheel alignments are to be set with the vehicle at curb height. (Refer to 2 - SUSPENSION/WHEEL 
ALIGNMENT - STANDARD PROCEDURE) 


FRONT WHEEL ALIGNMENT PREFERRED SETTING ACCEPTABLE RANGE 


CAMBER -0.43? -0.83? to -0.03? 


Cross Camber (Maximum Side-To- 0.00? 0.50 
Side Difference) 


CASTER* 2.50? 41.50? to 43.50? 


Cross Caster (Maximum Side-To-Side 0.009 1.00? 
Difference) 


TOE - INDIVIDUAL 205710409 


ТОЕ TOTAL" 0.10716 1030: 


REAR WHEEL ALIGNMENT PREFERRED SETTING ACCEPTABLE RANGE 


Notes: 


* For reference only. These are nonadjustable angles. 


** TOTAL TOE is the sum of both the left and right wheel toe settings. TOTAL TOE must be equally split between 
each wheel on the same axle to ensure the steering wheel is centered after setting toe. 


Positive toe (+) is toe-in and negative toe (—) is Toe-out. 
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HALF SHAFT-FRONT 
DESCRIPTION 


Naturally aspirated models equipped with either an automatic or manual transmission use an unequal-length half- 
shaft system. The system incorporates two halfshaft assemblies (left and right) that consist of an inner and outer 
constant velocity (CV) joint and a solid interconnecting shaft. The right halfshaft is longer than the left due to trans- 
axle packaging and powertrain design. 


Both halfshaft assemblies use the same type of inner and outer joints. The inner joint of both halfshaft assemblies 
is a tripod joint, and the outer joint of both halfshaft assemblies is a Rzeppa joint. Both tripod joints and Rzeppa 
joints are true constant velocity (CV) joint assemblies. The inner tripod joint allows for the changes in halfshaft 
length through the jounce and rebound travel of the front suspension. 


The left halfshaft inner tripod joint and the intermedi- 


ate shaft are both splined into the transaxle side 
gears. The inner tripod joints are retained using a 
snap ring located in the stub shaft of the tripod joint. 
The outer CV joint has a stub shaft that is splined into 
the wheel hub and retained by a hub nut (3) and 
washer (2), nut lock (5), spring washer (4) and cotter 
pin (1). 
81129918 
Halfshaft Retaining Hardware 
1 - COTTER PIN 
2 - WASHER 
3 - HUB NUT 
4 - SPRING WASHER 
5 - NUT LOCK 
OPERATION 


Halfshaft assemblies are designed to transmit power from the transaxle to the front wheels, while allowing for pow- 
ertrain and suspension flex. 


DIAGNOSIS AND TESTING 
HALFSHAFT DIAGNOSIS 
VEHICLE INSPECTION 


1. Check for grease in the vicinity of the inboard tripod joint and outboard CV joint; this is a sign of inner or outer 
joint seal boot or seal boot clamp damage. 


NOISE AND/OR VIBRATION IN TURNS 


A clicking noise and/or a vibration in turns could be caused by one of the following conditions: 
1. Loose hub nut. Using a click-style torque wrench, torque hub nut to 244 М-т (180 ft. Ibs.). 
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2. Damaged outer CV or inner tripod joint seal boot or seal boot clamps, which is evident by the presence of 
grease slung outward from the joint. This will result in the loss and/or contamination of the joint grease, resulting 
in inadequate lubrication of the joint. 


3. Noise may also be caused by another component of the vehicle coming in contact with the halfshafts. 


CLUNKING NOISE DURING ACCELERATION 
This noise may be a result of one of the following conditions: 


1. Atorn seal boot on the inner or outer joint of the halfshaft assembly, which is evident by the presence of grease 
slung outward from the joint. This will result in the loss and/or contamination of the joint grease, resulting in 
inadequate lubrication of the joint. 


2. A loose or missing clamp on the inner or outer joint of the halfshaft assembly. This may be accompanied by the 
visible loss of grease. 


3. A damaged or worn halfshaft CV joint. Isolate the noise to one side of the vehicle. Replace only the affected 
side. Replacing both halfshafts is not necessary. 


SHUDDER OR VIBRATION DURING ACCELERATION 


1. A worn or damaged halfshaft inner tripod joint. Isolate the condition to one side of the vehicle. Replace only the 
affected side. Replacing both halfshafts is not necessary. 


2. A sticking tripod joint spider assembly (inner tripod joint only). Isolate the condition to one side of the vehicle. 
Replace only the affected side. Replacing both halfshafts is not necessary. 


3. Improper wheel balance. 


VIBRATION AT HIGHWAY SPEEDS 


1. Foreign material (mud, etc.) packed on the backside of the wheel(s). 
2. Out of balance front tires or wheels. 
3. Improper tire and/or wheel runout. 


REMOVAL 


CAUTION: Boot sealing is vital to retain special 
lubricants and to prevent foreign contaminants 
from entering the CV joint. Mishandling, such as 
allowing the assemblies to dangle unsupported, or 
pulling or pushing the ends can cut boots or dam- 
age CV joints. During removal and installation pro- 
cedures, always support both ends of the halfshaft 
to prevent damage. 


CAUTION: The halfshaft, when installed, acts as a 
bolt and secures the front hub/bearing assembly. If 
vehicle is to be supported or moved on its wheels 
with a halfshaft removed, install a PROPER-SIZED —_ 
BOLT AND NUT through front hub. Tighten bolt 

and nut to 244 N-m (180 ft. 155.). This will ensure that the hub bearing cannot loosen. 


Disconnect battery negative cable. 
Place transaxle in gated park. 

Raise vehicle on hoist. 

Remove wheel and tire assembly (1). 
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5. Remove the cotter pin (1), nut lock (5), spring 
washer (4), and hub nut (3) from the end of the 
outer C/V joint stub axle. 


6. If equipped with ABS, disconnect the front wheel 
speed sensor and secure harness out of the way. 

7. Remove nut and bolt (1,2) retaining ball joint stud 
(3) into steering knuckle. 


NOTE: Use caution when separating ball joint stud 
from steering knuckle, so ball joint seal does not 
get damaged. 


8. Separate ball joint stud (4) from steering knuckle 
(1) by prying down on lower control arm (3). 


PM 


81129918 


сло; 


Halfshaft Retaining Hardware 


- COTTER PIN 

- WASHER 

- HUB NUT 

- SPRING WASHER 
- NUT LOCK 


80bb0c24 


80bce902 


РМ — — ————————————————————— 


NOTE: Care must be taken not to separate the 
inner CV joint during this operation. Do not allow 
halfshaft to hang by inner CV joint, halfshaft must 
be supported. 


9. Remove halfshaft (2) from steering knuckle by pull- 
ing outward on knuckle while pressing in on half- 
shaft. Support outer end of halfshaft assembly. If 
difficulty in separating halfshaft from hub is encoun- 
tered, do not strike shaft with hammer, instead 
use Puller 1026 (1) to separate. 


10. If the vehicle is two wheel drive remove the half- 
shaft bracket (2) to engine lower mounting bolt 


(3). 
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11. If the vehicle is two wheel drive remove the half- 
shaft bracket to engine upper mounting bolts (2). 


12. Support outer end of the halfshaft assembly. 


NOTE: Removal of the inner tripod joints is made 
easier if you apply outward pressure on the joint 
as you strike the punch with a hammer. Do not 
pull on interconnecting shaft to remove, as the 
inner joint will become separated. 


13. Remove the inner tripod joints (4) from the side 
gears of the transaxle using a punch (2) to dis- 
lodge the inner tripod joint retaining ring from the 
transaxle side gear. If removing the right side 
inner tripod joint, position the punch to the inner 
tripod joint extraction groove (5) (if equipped). 
Strike the punch sharply with a hammer to dis- 
lodge the right inner joint from the side gear. If 
removing the left side inner tripod joint, position 
the punch to the inner tripod joint extraction 
groove. Strike the punch sharply with a hammer 
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to dislodge the left inner tripod joint from the side gear. 


14. Hold inner tripod joint (1) and interconnecting 
shaft (6) of halfshaft assembly. Remove inner tri- 
pod joint from transaxle by pulling it straight out of 
transaxle side gear and transaxle oil seal (4). 
When removing tripod joint, do not let spline 
or snap ring drag across sealing lip of the 
transaxle to tripod joint oil seal. When tripod 
joint is removed from transaxle, some fluid 
will leak out. 


CAUTION: The halfshaft, when installed, acts as a 
bolt and secures the front hub/bearing assembly. If 
vehicle is to be supported or moved on its wheels 
with a halfshaft removed, install a PROPER-SIZED 
BOLT AND NUT through front hub. Tighten bolt 
and nut to 244 N-m (180 ft. Ibs.). This will ensure 
that the hub bearing cannot loosen. 


4 
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INSTALLATION 


1. Clean all debris and moisture out of steering 
knuckle (4). 


CAUTION: Boot sealing is vital to retain special 
lubricants and to prevent foreign contaminants 
from entering the CV joint. Mishandling, such as 
allowing the assemblies to dangle unsupported, or | 
pulling or pushing the ends can cut boots ог dam- i. <- | 

age СУ joints. During removal and installation рго- | P. m М "m d 
cedures, always support both ends of the halfshaft 
to prevent damage. 


2. Thoroughly clean spline and oil seal sealing sur- 
face, on tripod joint. Lightly lubricate oil seal seal- 
ing surface on tripod joint with fresh clean 
transmission lubricant. 


3. Holding halfshaft assembly by tripod joint and inter- 
connecting shaft, install tripod joint into transaxle side gear as far as possible by hand. 


4. Carefully align tripod joint with transaxle side gears. Then grasp halfshaft interconnecting shaft and push tripod 
joint into transaxle side gear until fully seated. Test that snap ring is fully engaged with side gear by attempt- 
ing to remove tripod joint from transaxle by hand. If snap ring is fully engaged with side gear, tripod joint 
will not be removable by hand. 

5. |f the vehicle is two wheel drive install the halfshaft 


bracket (2) to engine lower mounting bolt (3) and 
torque to 75 N-m (55 ft. Ibs.). 
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6. If the vehicle is two wheel drive install the halfshaft 
bracket upper mounting bolts (2) and torque to 75 
Мет (55 ft. Ibs.). 


7. Ensure that front of outer CV joint (2) which fits into 
steering knuckle, is free of debris and moisture 
before assembling into steering knuckle. 


8. Apply a light coating of MOPAR® multi-purpose 
wheel bearing grease around the circumference of 
the flat surface (1) Do not apply too much 
grease, which could spill on to the non mating 
and adversely affect the function of the half- 
shaft. 


9. Wipe the rear of the hub and bearing in the 
knuckle clean where they contact the СМ joint. 


10. Install halfshaft back into front hub. 
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11. Install steering knuckle onto Ше ball joint stud (3). 


NOTE: At this point, the outer joint will not seat 
completely into the front hub. The outer joint will 
be pulled into hub and seated when the hub nut is 
installed and torqued. 


12. Install a NEW steering knuckle to ball joint stud 
bolt (2) and nut (1). Tighten the nut and bolt to 95 
М-т (70 ft. Ibs.). 


13. Clean all foreign matter from threads of halfshaft 
outer stub axle. Install washer (2) and hub nut (3) 
onto the threads of the stub axle and tighten nut 
(3) to 244 N-m (180 ft. Ibs.). 


14. Install spring washer (4), nut lock (5), and cotter 
pin (1). 


15. Install front wheel and tire assembly (1). Install 
front wheel lug nuts (2) and tighten to 128 Мт 
(95 ft. Ibs.). 


16. Check for correct fluid level in transaxle assembly. 
17. Lower vehicle. 
18. Connect battery negative cable. 
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Halfshaft Retaining Hardware 


- COTTER PIN 

- WASHER 

- HUB NUT 

- SPRING WASHER 
- NUT LOCK 
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80bb0c20 
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SPECIFICATIONS 
TORQUE 


DESCRIPTION | Nm | Fis 
Bolt, Intermediate Shaft 
Nut, Driveshaft-to-Hub/ 244 180 
Bearing 
8 


Nut, Knuckle-to-Ball Joint 95 70 
Bolt 


SPECIAL TOOLS 
HALFSHAFT 


Puller 1026 


Crimping Tool С-4975А 


РМ 


CV BOOT-INNER 
REMOVAL 


CAUTION: The inner tripod joints will use a retain- 
ing clips inside the housing to keep the spider 
assembly in the housing. Do not pull on the inter- 
connecting shaft to disengage tripod housing from 
transmission stub shaft. Removal in this manner 
will cause damage to the inboard joint sealing 
boots. 


1. Remove the halfshaft requiring boot replacement 
from the vehicle. (Refer to 3 - DIFFERENTIAL & 
DRIVELINE/HALF SHAFT - REMOVAL) 


2. Remove large boot clamp (2) that retains inner tri- 
pod joint sealing boot to tripod joint housing (3) and 
discard. Then remove small clamp (1) that retains 
inner tripod joint sealing boot to interconnecting 
shaft (5) and discard. Remove the sealing boot (4) 
from the tripod housing and slide it down the inter- 
connecting shaft. 


CAUTION: When removing the spider joint from 
the tripod joint housing, hold the rollers in place 
on the spider trunions to prevent the rollers and 
needle bearings from falling away. 


3. Slide the interconnecting shaft and spider assembly 
(2) out of the tripod joint housing (1). 


4. Remove snap ring (3) that retains spider assembly 
(2) to interconnecting shaft (1). 
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5. Remove the spider assembly (1) from interconnect- 
ing shaft (4). If spider assembly will not come off 
interconnecting shaft by hand, it can be removed 
by tapping spider assembly with a brass drift (3). 
Do not hit the outer tripod bearings in an 
attempt to remove spider assembly from inter- 
connecting shaft. 


6. Slide sealing boot off interconnecting shaft. 


7. Thoroughly clean and inspect spider assembly, tri- 
pod joint housing, and interconnecting shaft for any 
signs of excessive wear. If any parts show signs 
of excessive wear, the halfshaft assembly will 
require replacement. Component parts of these 
halfshaft assemblies are not serviceable. 


INSTALLATION 


NOTE: The inner tripod joint sealing boots are 
made from two different types of material. High- 
temperature applications (close to exhaust sys- 
tem) use silicone rubber whereas standard 
temperature applications use Hytrel plastic. The 
silicone sealing boots are soft and pliable. The 
Hytrel sealing boots are stiff and rigid. The 
replacement sealing boot MUST BE the same type 
of material as the sealing boot that was removed. 


1. Slide inner tripod joint seal boot retaining clamp 
onto interconnecting shaft (4). Then slide the 
replacement inner tripod joint sealing boot (1) onto 
interconnecting shaft. Inner tripod joint seal boot 
MUST be positioned on interconnecting shaft, 
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so Ше raised bead on the inside of the seal boot is in groove (3) on interconnecting shaft. 


NOTE: The rollers can fall off use, caution when 
installing the tripod 


2. Install spider assembly (1) onto interconnecting 
shaft with chamfer (3) on spider assembly toward 
interconnecting shaft (3). 


9502-56 
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3. Spider assembly (2) must be installed on intercon- 
necting shaft (3) far enough to fully install spider 
retaining snap ring. If spider assembly will not fully 
install on interconnecting shaft by hand, it can be 
installed by tapping the spider body with a brass 
drift (4). Do not hit the outer tripod bearings in 
an attempt to install spider assembly on inter- 
connecting shaft. 


4. Install the spider assembly (2) to interconnecting 


shaft retaining snap ring (3) into groove on end of 
interconnecting shaft. Be sure the snap ring is fully 
seated into groove on interconnecting shaft (1). 


9502-53 


5. Distribute 1/2 the amount of grease provided in the 


seal boot service package (DO NOT USE ANY 
OTHER TYPE OF GREASE) into tripod housing. 
Put the remaining amount into the sealing boot (3). 

6. Align tripod housing (1) with spider assembly (2) 
and then slide tripod housing over spider assembly 
and interconnecting shaft. 
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7. Install inner tripod joint seal boot to interconnecting 
shaft clamp (3) evenly on sealing boot (4). 

8. Clamp sealing boot onto interconnecting shaft 
using Crimping Tool C-4975-A and the following 
procedure. Place Crimping Tool C-4975-A over 
bridge of clamp. 


9. Tighten nut on crimping tool C-4975-A (2) until jaws 
on tool are closed completely together (2), face to 
face. 


CAUTION: Seal must not be dimpled, stretched, or 
out-of-shape in any way. If seal is NOT shaped 
correctly, equalize pressure in seal and shape it by 
hand. 


10. Position sealing boot into the tripod housing (3) 
retaining groove. Install seal boot retaining clamp 
(2) evenly on sealing boot (1). 


CAUTION: The following positioning procedure 
determines the correct air pressure inside the 
inner tripod joint assembly prior to clamping the 
sealing boot to inner tripod joint housing. If this 
procedure is not done prior to clamping sealing 
boot to tripod joint housing, boot durability can be 
adversely affected. 
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CAUTION: When venting the inner tripod joint assembly, use care so inner tripod sealing boot does not get 
punctured or, in any other way, damaged. If sealing boot is punctured or damaged while being vented, the 


sealing boot can not be used. 


11. Insert a trim stick (4) between the tripod joint (3) and the sealing boot (1) to vent inner tripod joint assembly. 
When inserting trim stick between tripod housing and sealing boot, ensure trim stick is held flat and 
firmly against the tripod housing. If this is not done, damage to the sealing boot can occur. If inner tripod 


РМ---------------------------------- HALF SHAFT-FRONT 3-15 


joint has a Hytrel (hard plastic) sealing boot, be sure trim stick is inserted between soft rubber insert and tripod 
housing, and not the hard plastic sealing boot and soft rubber insert. 


12. With trim stick inserted between sealing boot (2) 


and tripod joint housing (4), position inner tripod (1) 
joint on halfshaft until correct sealing boot edge to 
edge length (1) is obtained for type of sealing 


boot material being used. Then remove the trim 
Stick. 


9502-82 


13. With trim stick inserted between sealing boot (2) 


and tripod joint housing (4), position inner tripod (1) 
joint on halfshaft until correct sealing boot edge to 


edge length (1) is obtained for type of sealing 
boot material being used. Then remove the trim 
Stick. 
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14. Clamp (1) tripod joint sealing boot (4) to tripod 
joint (2) using required procedure for type of boot (3) 
clamp application. | seal boot uses сптр Туре (2) 
boot clamp, clamp sealing boot onto tripod hous- 
ing using crimper, Crimping Tool C-4975-A (3). 
Place Crimping Tool C-4975-A over bridge of 
clamp (1). 
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15. Tighten nut on Crimping Tool C-4975-A (3) until 
jaws on tool (4) are closed completely together 
(4), face-to-face. 


16. If seal boot (3) uses low profile latching type boot 
clamp, clamp sealing boot onto tripod housing 
using Clamping Tool, Snap-On® YA3050 (2) (or an 
equivalent). Place prongs of Clamp Locking Tool 
in the holes of the clamp (1). 


9502-95 


17. Squeeze tool together until top band of clamp is 
latched behind the two tabs (2) on lower band of 
clamp. 

18. Install the halfshaft requiring boot replacement 
back on the vehicle. (Refer to 3 - DIFFERENTIAL 
& DRIVELINE/HALF SHAFT - INSTALLATION) 
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CV BOOT-OUTER 
REMOVAL 


1. 


Remove halfshaft assembly requiring boot replace- 
ment from vehicle. (Refer to 3 - DIFFERENTIAL & 
DRIVELINE/HALF SHAFT - REMOVAL) 


. Remove large boot clamp (4) retaining CV joint 


sealing boot to CV joint housing (3) and discard. 
Remove small clamp (1) that retains outer CV joint 
sealing boot to interconnecting shaft (5) and dis- 
card. Remove sealing boot (2) from outer CV joint 
housing and slide it down interconnecting shaft. 


. Wipe away grease to expose outer OV joint and 


interconnecting shaft. 


Remove outer CV joint from interconnecting shaft 
using the following procedure: Support intercon- 
necting shaft in a vise equipped with protective 
caps on jaws of vise to prevent damage to inter- 
connecting shaft. Then, using a soft-faced hammer 
(1), sharply hit the end of the CV joint housing to 
dislodge housing from internal circlip (3) on inter- 
connecting shaft. Then slide outer CV joint off end 
of interconnecting shaft, joint may have to be 
tapped off shaft using a soft-faced hammer. 


. Remove large circlip (3) from the interconnecting 


shaft (2) before attempting to remove outer CV 
joint sealing boot. 


. Slide sealing boot off interconnecting shaft. 
. Thoroughly clean and inspect outer СМ joint 


assembly and interconnecting joint for any signs of 
excessive wear. If any parts show signs of 
excessive wear, the halfshaft assembly will 
require replacement. Component parts of these 
halfshaft assemblies are not serviceable. 
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INSTALLATION 


1. Slide new sealing boot clamp (2) onto interconnect- 
ing shaft (4). Slide the outer CV joint assembly 
sealing boot (1) onto the interconnecting shaft (4). 
Seal boot MUST be positioned on interconnect- 
ing shaft so the raised bead on the inside of 
the seal boot is in groove on interconnecting 
shaft. 


2. Align splines on interconnecting shaft with splines 
on cross of outer CV joint assembly and start outer 
CV joint onto interconnecting shaft. 


3. Install outer CV joint assembly onto interconnecting 
shaft by using a soft-faced hammer (1) and tap- 
ping end of stub axle (2) (with hub nut (4) installed) 
until outer CV joint (3) is fully seated on intercon- 
necting shaft. 


4. Outer CV joint assembly must be installed on inter- 
connecting shaft until cross (2) of outer СМ joint 
assembly (3) is seated against circlip on intercon- 
necting shaft (1). 
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. Distribute 1/2 the amount of grease provided in 


seal boot service package (DO NOT USE ANY 
OTHER TYPE OF GREASE) into outer CV joint 
assembly housing. Put the remaining amount into 
the sealing boot (4). 


. Install outer CV joint sealing boot to interconnecting 


shaft clamp evenly on sealing boot. 


. Clamp sealing boot onto interconnecting shaft (2) 


using crimper, Crimping Tool C-4975-A and the fol- 
lowing procedure. Place Crimping Tool C-4975-A 
(1) over bridge of clamp (3). 


. Tighten nut on Crimping Tool C-4975-A until jaws 


on tool (2) are closed completely together, face to 
face. 


CAUTION: Seal must not be dimpled, stretched, or 
out-of-shape in any way. If seal is NOT shaped 
correctly, equalize pressure in seal and shape it by 
hand. 


9. 


Position outer CV joint sealing boot (4) into its 
retaining groove on outer CV joint housing. Install 
sealing boot to outer CV joint retaining clamp (1) 
evenly on sealing boot. 


10. Clamp sealing boot onto outer CV joint housing 


using Crimping Tool C-4975-A (3) and the follow- 
ing procedure. Place Crimping Tool C-4975-A over 
bridge of clamp (1). 
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11. Tighten nut on Crimping Tool C-4975-A until jaws 
on tool are closed completely together (4), face to 
face. 


12. Install the halfshaft requiring boot replacement 
back on the vehicle. (Refer to 3 - DIFFERENTIAL 
& DRIVELINE/HALF SHAFT - INSTALLATION) 
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REMOVAL ................ 
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HALF SHAFT-LEFT REAR 
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HALF SHAFT-LEFT REAR 
REMOVAL 


1. 


Raise vehicle on a hoist. 


2. Remove the rear tires. 

3. 

4. Remove the rear propeller shaft. (Refer to 3 - DIF- 
FERENTIAL & DRIVELINE/PROPELLER SHAFT - 


Drain the fluid from the rear drive line module. 


REMOVAL) 


5. Remove right side sway bar nut (if equipped). 
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6. Remove left side sway bar nut (if equipped). (т) 


7. Roll sway bar down and out of the way (2) (if 
equipped). 
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8. Remove the left side stay bracket bolts (1). 


9. Remove the right side stay bracket bolts (1). 

10. Remove the exhaust system up to the catalytic 
converter. (Refer 10 11 - EXHAUST SYSTEM/ 
MUFFLER - REMOVAL) 

11. Support the rear driveline module with a transmis- 
sion jack. 
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12. Remove the rear bolt (1) at the driveline module. 


13. Remove the two side bolts (1) at driveline module 
(3). 
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14. 


15. 
16. 


17. 
18. 
19. 
20. 
21. 


Lower drive line module enough gain access to 
the electrical connector and bracket. 


Remove the routing bracket bolt. 
Unplug the electrical connector (1). 


Lower the drive line module (1). 

Disengage axle shaft. 

Remove wheel if necessary. 

Remove nut and washer halfshaft to left rear hub. 


Remove halfshaft from rear hub, if hard to remove 
or sticking, use a punch and hammer to tap out. 
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INSTALLATION 
1. Lift driveline module (1) with a transmission jack 
while installing halfshaft. 


2. Install nut and washer halfshaft to left rear hub and 
torque to 244 N-m (180 ft.lbs.). 


3. Connect the electrical connector (1). 


4. Install wire harness bracket and two mounting bolts 
and torque to 45 Nm (33 ft. Ibs.). 
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5. Lift driveline module into place. 


6. Install the two driveline module side mounting bolts 
(1) and torque to 102 N-m (75 ft. Ibs.). 
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7. Install the rear driveline module mounting Бой (1) 
and torque to 102 N-m (75 ft. Ibs.). 


8. Install the right side stay bracket and bolts (1) 
torque to 61 N-m (45 ft. 16$.) 
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9. Install the left side stay bracket and bolts (1) torque 
to 61 N-m (45 ft. Ibs.). 
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10. Install the propeller shaft (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT - INSTALLATION). 
11. Fill the rear axle with fluid. 
12. Roll sway bar into place (2) (if equipped). 
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13. Install left side sway bar nut (1) and torque to 61 
N-m (45 ft. 16$.) (if equipped). 


14. Install right side sway bar nut (1) and torque to 61 
N-m (45 ft. 16$.) (if equipped). 

15. install the exhaust (Refer to 11 - EXHAUST SYS- 
TEM/MUFFLER - INSTALLATION). 

16. Install the wheels (Refer to 22 - TIRES/WHEELS - 
DIAGNOSIS AND TESTING). 
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HALF SHAFT-RIGHT REAR 
REMOVAL 


1. 


5. 


Raise vehicle on a hoist. 


2. Remove the rear tires. 

3. 

4. Remove the rear propeller shaft. (Refer to 3 - DIF- 
FERENTIAL & DRIVELINE/PROPELLER SHAFT - 


Drain the fluid from the rear drive line module. 


REMOVAL) 


Remove right side sway bar nut (if equipped). 
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6. Remove left side sway bar nut (if equipped). 


7. Roll sway bar down and out of the way (2) ( 
equipped). 
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8. Remove the left side stay bracket bolts (1). 
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9. Remove the right side stay bracket bolts (1). 


10. Remove the exhaust system up to the catalytic 
converter. (Refer 10 11 - EXHAUST SYSTEM/ 


MUFFLER - REMOVAL) 
11. Support the rear driveline module with a transmis- 
sion jack. 
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12. Remove the rear bolt (1) 


13. Remove the two side bolts 
(3). 


(1) 


а ће driveline module. 
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17. 
18. 
19. 
20. 
21. 


. Lower driveline module enough gain access to the 


electrical connector and bracket. 
Remove the routing bracket bolt. 
Unplug the electrical connector (1). 


Lower the drive line module (1). 

Disengage axle shaft (2). 

Remove wheel if necessary. 

Remove nut and washer halfshaft to left rear hub. 


Remove half shaft from rear hub, if hard to 
remove, or sticking, use a punch and hammer to 
tap out. 
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INSTALLATION 
1. Lift driveline module (1) with a transmission jack 
while installing halfshaft (2). 


2. Install nut and washer halfshaft to left rear hub and 
torque to 244 N-m (180 ft.lbs.). 


3. Connect the electrical connector (1). 


4. Install wire harness bracket and two mounting bolts 
and torque to 45 N-m (33 ft. Ibs.). 
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5. Lift driveline module into place. 


6. Install the two driveline module side mounting bolts 
(1)and torque to 102 N-m (75 ft.lbs.). 
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7. Install the one rear driveline module mounting bolt 
(1) and torque to 102 N-m (75 ft. Ibs.). 


8. Install the right side stay bracket and bolts,(1) 
torque to 61 N-m (45 ft. 16$.) 


PM 


818cf06d 


РМ 


9. Install the left side stay bracket bolts, (1) torque to 
61 N:m (45 ft. Ibs.). 


10. Install the propeller shaft (Refer to 3 - DIFFEREN- 
ПА. 8 DRIVELINE/PROPELLER SHAFT 
INSTALLATION). 


11. Fill the rear axle with fluid. 


12. Roll sway bar into place (2) (if equipped). 
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13. Install left side sway bar nut (1) and torque to 61 
М-т (45 ft. Ibs) (if equipped). 


14. Install right side sway bar nut (1) and torque to 61 
N-m (45 ft. 16$.) (if equipped). 

15. install the exhaust (Refer to 11 - EXHAUST SYS- 
TEM/MUFFLER - INSTALLATION). 

16. Install the wheels (Refer to 22 - TIRES/WHEELS - 
DIAGNOSIS AND TESTING). 
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SHAFT-PROPELLER 
REMOVAL 


1. Raise the vehicle on the hoist. 


2. Mark (2) prop shaft and differential (3) for proper 
installation. 


3. Remove the four rear prop shaft to rear axle retain- 
ing nuts (2). 
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4. Remove the three bolts (3) from the center support 
heat shield (2). 


CAUTION: Propeller shaft removal. Never allow 
propeller shaft to hang while connected to Power 
Transfer Unit (PTU), rear driveline module flanges 
or center bearings. If propeller shaft section is 
hung unsupported, damage may occur to joint, 
boot and/or center bearing from over-angulation. 
This may result in vibration/balance issues. A 
helper may be needed. 


5. Remove the heat shield (2). 
6. Remove the two center support mounting bolts (3) 
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7. Remove the propeller shaft (1). 


INSTALLATION 


CAUTION: Propeller shaft installation. Never allow 
propeller shaft to hang while connected to Power 
Transfer Unit (PTU), rear driveline module flanges 
or center bearings. If propeller shaft section is 
hung unsupported, damage may occur to joint, 
boot and/or center bearing from over-angulation. 
This may result in vibration/balance issues. A 
helper may be needed. 


1. Make sure transaxle is in Neutral (N) position. 

2. Obtain a helper if needed and lift propeller shaft 
assembly into position. Install propeller shaft spline 
into PTU. 

3. Align index marks (2) on propeller shaft with marks 
on rear axle flange, slide propeller shaft over studs 
on rear axle flange. 
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4. Install the four retaining nuts (2). 
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5. Raise the center support into position 
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6. Install the two mounting bolts (3) and torque to 41 
N-m (30 Ibs.ft.). 


7. Torque the four retaining nuts (2) to 47 N-m (35 ft. 
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8. Install heat shield (2) and torque the retaining nuts 
and torque to 21 N-m (15 ft. Ibs.). 


9. Check fluid levels starting with PTU. 
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MODULE-REAR DRIVELINE 


STANDARD PROCEDURE - 


REMOVAL 
ASSEMBLY 


SPECIFICATIONS - 


DISASSEMBLY ........... 


"T" 51 REMOVAL 
OTT 56 INSTALLATION 
Н анан 63 SEALS-OUTPUT FLANGE 
— adden xe 73 REMOVAL 


INSTALLATION ........... 


MODULE-REAR DRIVELINE 
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MODULE-REAR DRIVELINE 
STANDARD PROCEDURE - 


1. If fluid level is low or fluid change is required fill 
with PN 4874468 Mopar MS9020 SAE80W90 Gear 
Lube until to bottom of fill plug. 


2. Torque fill plug (1) to 32 N-m (24 Ibf-ft). 
3. Torque drain plug (2) to 32 N-m (24 Ibf-ft). 


REMOVAL 


1. Raise vehicle on a hoist. 
2. Remove the rear tires. 


3. Remove the drain plug (1) and drain the fluid from 
the rear drive line module. 

4. Remove the rear propeller shaft. (Refer to 3 - DIF- 
FERENTIAL & DRIVELINE/PROPELLER SHAFT - 
REMOVAL) 
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5. Remove right side sway bar nut (if equipped). 


6. Remove left side sway bar nut (if equipped). 
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7. Roll sway bar down and ош of the мау (2) ( 
equipped). 


8. Remove the left side stay bracket bolts (1). 
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9. Remove the right side stay bracket bolts (1). 

10. Remove the exhaust system up to the catalytic 
converter. (Refer to 11 - EXHAUST SYSTEM/ 
MUFFLER - REMOVAL). 

11. Support the rear driveline module with a transmis- 
sion jack. 
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12. Remove the rear bolt (1) at the driveline module. 
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13. Remove the two side bolts (1) at driveline module 
(3). 


Lower driveline module enough gain access to the 
electrical connector and bracket. 


Remove the routing bracket bolt. 
Unplug the electrical connector (1). 
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17. Lower the driveline module (1). 
18. Disengage both axle shafts (2). 
19. Remove driveline module. 

20. Remove the ECC bolts. 

21. Separate the ECC form the RDA. 


DISASSEMBLY 
1. Remove the four bolts (1) holding the rear axle 
electric clutch. 


2. Separate the rear axle electric clutch from the rear 
axle. 


PM 


/ 


4 


С 5 
| == 


Ei ы 


Же: 


817cd735 


817da794 


РМ 


3. Remove the differential case bolts (1). 
4. Remove the cap bolts (2). 


5. Remove the differential cover and the both axle 
seals. 


NOTE: There are select shims at each side of the 
carrier 


6. Remove the carrier (1) from the differential housing 
(2). 

7. Measure the select shims on each side of the car- 
rier roller bearings and note for installation. 
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8. Remove the ring gear bolts (1). 
9. Remove the ring gear (2). 


10. Remove roll pin (1) in carrier case (2) and through 
the pinion mate shaft (4) using a punch (3). 
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11. Remove spider gears, (3) thrust washers (4) and 
side gears (2). 


12. Remove carrier bearings (3) using Splitter 1130, 
(4) Installer 9643 (2) and a Press (1). 
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13. Use a screw driver to remove the pinion seal. 


14. Remove the pinion retaining nut pinion nut using 
Spline Holder 9742 (1) and Socket 9921 (2). 
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15. Tap the pinion (3) with a soft hammer (1) to 
remove it from case (4). 


16. Using a hammer (4) and a punch (1) remove the 
outer pinion bearing cup (2) 
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17. Using a hammer (4) and a punch (2) remove the 
pinion head bearing cup (1). 


18. Remove collapsible spacer (2) from the pinion 
shaft (1). 
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19. Remove the pinion bearing (3) using Puller 
С-293-РА (1) and linserts С293-45 (2). 


ASSEMBLY 


1. Install the pinion head bearing using Installer 
5050A (3) and Handle C-4171 (2). 
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2. Install the outer pinion bearing cup using Installer 
8594 and Handle C-4171. (1) 


81871133 


3. Install bearing (4) on pinion (3) using Installer 6052 


(2) and a Press (1). 
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4. Install a new collapsible (2) spacer onto the pinion 
shaft (1). 


5. Install the pinion into the housing and place the 
outer bearing over the pinion. 
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6. Install the pinion nut (1) onto the pinion shaft (3). 


7. Install the pinion retaining nut pinion nut using 
Spline Holder 9742 (1) and Socket 9921 (2), torque 
the pinion nut to 74 N-m (133 ft. Ibs.). 
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8. Install the pinion seal using Installer 9931(2) and а 
hammer (1). 


9. Install side gears (2), shims (4) and pinion gears 
(3) into carrier (1). 

10. Install the pinion gear shaft into the pinion gears 
and start the roll pin. 
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11. Use a Pin Punch to install the roll pin (1). 


12. Install the ring gear (2) onto the carrier. 


13. Install the ring gear bolts (1) and torque to 41 N-m 
(30 ft. Ibs.). 
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14. Press ring gear side (3) carrier bearing (2) оп 
shaft using Installer 9643 (1) and a Press (4). 


15. Press pinion gear side (3) carrier bearing (2) on 
shaft using Installer 9643 (1) and a Press (4). 


MODULE-REAR DRIVELINE 
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18. 
19. 


20 
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70 MODULE-REAR DRIVELINE 


Install the pre measured side shims (3) and car- 
rier (1) into the carrier housing (2). 

Apply a bead of MOPAR© AXLE RTV on the case 
to seal the cover. 


Install the cover onto the carrier case. 
Install the cover bolts (1, 2). 
. Torque the cap bolts (2) to 48 N-m (35 ft. Ibs.). 


. Torque the cover bolts (1) to 23 N-m (16 ft. Ibs.). 
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22. Install the pinion side axle seal (1) onto Installer 
9893 (3) insure that the lip is down (2). 


23. Install the pinion side axle seal using Installer 
9893 (2) and Handle C-4171 (1). 
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24. Install the pinion side axle seal (1) onto Installer 
9893 (3) insure that the lip is down (2). 


25. Install the ring gear side axle seal using Installer 
9893 (2) and Handle C-4171 (1). 
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26. Install the ECC to the RDA and torque the bolts to 
78 N-m (58 ft. Ibs.). 


INSTALLATION 


1. Lift driveline module (1) with a transmission jack 


while installing both axles (2). А © 
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2. Connect the electrical connector (1). 


3. Install wire harness bracket and two mounting bolts 
and torque to 45 N-m (33 ft. Ibs.). 


4. Lift driveline module into place. 
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5. Install the two driveline module side mounting bolts © 
(1) and torque to 102 N-m (75 ft. Ibs.). 
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6. Install the one rear driveline module mounting bolt 
(1) and torque to 102 N-m (75 ft. Ibs.). 
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7. Install the right side stay bracket and bolts, (1) 
torque to 61 N-m (45 ft. 16$.) 


818cf06d 


8. Install the left side stay bracket and bolts, (1) and 
torque to 61 N-m (45 ft. Ibs.). 
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9. Install the propeller shaft (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT - INSTALLATION). 
10. Fill the rear axle with fluid. 
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11. Roll sway bar into place (2) (if equipped). 
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12. Install left side sway bar nut and torque to 61 N-m 
(45 ft. Ibs) (1) (if equipped). © 
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13. Install right side sway bar nut and torque to 61 


N-m (45 ft. 16$) (1) (if equipped). A 
14. Install the exhaust (Refer to 11 - EXHAUST SYS- 
TEM/MUFFLER - INSTALLATION). ри 2 
15. Install the wheels (Refer to 22 - TIRES/WHEELS - / Лә о. 
DIAGNOSIS AND TESTING). < | 


SPECIFICATIONS - 
TORQUE SPECIFICATIONS 


DESCRIPTION 
Bolts, Harness Bracket 


Bolts, Driveline Module 
Side Mounting 
Bolt, Rear Driveline 102 75 
Module 
Bolis, Stay Bracke 
Nut, Sway Bar 
7 
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Bots, Сапе Cap 


Bolts, Deferential Cover 
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SPECIAL TOOLS 


OUTPUT SHAFT NUT SOCKET 9921 


INSTALLER 9643 


113C-80109ac3 


SPLITTER 1130 


Installer - 5050A 


Universal Handle C- 4171 


Installer 6052 
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INSTALLER 8594 SPLINE TOOL 9742 


INSTALLER 9931 


INSTALLER 9893 


РМ 


SEAL-INPUT FLANGE 
REMOVAL 


1. Raise the vehicle on a hoist. 


2. Remove the propeller shaft (Refer to 3 - DIFFER- 
ENTIAL & DRIVELINE/PROPELLER SHAFT - 


REMOVAL). 
3. Unplug the electrical connector (3) at the ECC. 
4. Remove the ECC to RDA mounting bolts. 
5. Separate and lower ECC. 


6. Remove the input flange seal. 
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INSTALLATION 


1. 


Install the pinion seal using Installer 9931. 


. Install the ECC onto the RDA. 
. Install the mounting bolts (1) that hold the ECC to 


the RDA and Torque to 78 N-m (58 ft. Ibs.). 


. Plug in the electrical connector (3). 
. Install the propeller shaft (Refer to 3 - DIFFEREN- 


ПА. & DRIVELINE/PROPELLER SHAFT - 
REMOVAL). 


. Fill RDA as needed (Refer to 3 - DIFFERENTIAL & 


DRIVELINE/PROPELLER SHAFT - REMOVAL). 


. Lower vehicle and road test. 
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SEALS-OUTPUT FLANGE 
REMOVAL 


. Raise the vehicle on a hoist. 


2. Remove right side halfshaft (Refer to 3 - DIFFER- 
ENTIAL & DRIVELINE/HALF SHAFT - REMOVAL). 


3. Remove the pinion side seal (2). 


— 
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4. Remove left side halfshaft (Refer to 3 - DIFFEREN- 
TIAL & DRIVELINE/HALF SHAFT - REMOVAL). 


5. Remove ring gear side seal. 


| 
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INSTALLATION 


1. Place the seal on the installer. 


2. Install the pinion side seal using Installer 9893 and 
Handle C-4171. 

3. Install right side halfshaft (Refer to 3 - DIFFEREN- 
TIAL & DRIVELINE/HALF SHAFT 
INSTALLATION). 
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4. Place the seal on the installer. 


81871430 


5. Install the ring gear side seal using Installer 9893 
and Handle C-4171. 

6. Install left side halfshaft (Refer to 3 - DIFFEREN- 
TIAL & DRIVELINE/HALF SHAFT - INSTALLA- 
TION). 

7. Fill RDA as needed (Refer to 3 - DIFFERENTIAL & 
DRIVELINE/REAR DRIVELINE MODULE - STAN- 
DARD PROCEDURE). 


8. Lower vehicle and road test. 
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C1078-TIRE REVOLUTIONS RANGE PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 


e When Monitored: 
Continuous. 


e Set Condition: 
Programmed value for tire size is not within acceptable range. 


Possible Causes 


INCORRECT VALUE PROGRAMMED INTO TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1 . CHECK FOR A DTC C1078-TIRE REVOLUTIONS RANGE PERFORMANCE 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, read and record DTCs. 

With the scan tool, erase DTCs. 

Cycle the ignition switch from off to on. 

With the scan tool, read and record DTCs. 


Does the scan tool display: C1078-TIRE REVOLUTIONS RANGE PERFORMANCE? 


Yes | »» Go To2 
No >> Go To 3 Diagnostic Test 


2. INCORRECT VALUE PROGRAMMED INTO TIPM 


TIRE SIZE BODY STYLE ENGINE SIZE SALES CODE TIRE 
CIRCUMFERENCE 
(MM PER REV) 


P205/70R 15 Dunlop SP50 2112 


P215/60R 17 BSW AS 2087 
Touring Firestone Affinity 3 


P215/55R 18 AS 2115 


Performance Firestone 
Firehawk GTA 03 
P215/60R 17 BSW Summer 
Performance Continental 
Premium Contact 2 
P215/55R 18BSW Summer 
Performance Continental 
Premium Contact 2 


Verify the correct tire/wheel information is programmed in the TIPM. 
Is the correct value programmed in the TIPM according to the chart? 


Yes >> Test complete. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 

No >> Program the correct Tire/Wheel information in the TIPM. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 
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3. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 

Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Test Complete. 


3-90  CLUTCH-ELECTRONICALLY CONTROLLED-ELECTRICAL DIAGNOSTICS 
C1456-AWD CLUTCH POWER CONTROL CIRCUIT LOW 


PM 


SOLENOID- 
TRANSFER 
REAR CASE 
DIFFERENTIAL SOLENOID | CLUTCH 
SOLENOID SUPPLY 
CONTROL VOLTAGE 
1 2 
1312 178 
2 2 
YLNT YL 
4 
3 __ __ * ^X 6300 
1312 T78 
2 2 
YLNT YLIBK 
8 16 
| REAR SOLENOID | КЕГЕ 
DIFFERENTIAL SUPPLY CASE 
| SOLENOID VOLTAGE | EASE 
| CONTROL | 
MERE Jd 


Ике «тев 


1 2 1 оооооооо 8 
АУ г | Пооссооооо Г | 1 


SOLENOID- MODULE. 
TRANSFER TRANSFER 
CASE CASE 
CLUTCH CONTROL 

(AWD) 


81801737 


For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
The Solenoid is active, no solenoid supply circuit DTCs are present and battery voltage is normal. 


e Set Condition: 
The AWD Module detects the ECC Solenoid Power Control is shorted low. 


Possible Causes 


3-91 


T312) REAR DIFFERENTIAL SOLENOID CONTROL CIRCUIT SHORTED TO GROUND 
T312) REAR DIFFERENTIAL SOLENOID CONTROL CIRCUIT OPEN 


T78) SOLENOID SUPPLY VOLTAGE OPEN 

T78) SOLENOID SUPPLY VOLTAGE SHORTED TO GROUND 
ALL WHEEL DRIVE (AWD) CONTROL MODULE 
ELECTRONIC CONTROLLED CLUTCH (ECC) 


Diagnostic Test 


1. ACTIVE DTC 


Ignition on, engine not running. 
With the scan tool, read DTCs. 


Is the DTC active at this time? 


>> Go To 2 
>> Go To 9 


Yes 
No 


2. ECC SOLENOID OPERATION 


Turn the ignition off. 


Disconnect the ECC Solenoid harness connector. p 
Ignition on, engine not running. D 
Using a 12-volt test light, jump across from the (T78) Solenoid Supply 
Voltage circuit and the (T312) Rear Differential Solenoid Control circuit 
in the ECC Solenoid harness connector. 


With the scan tool, actuate the ECC Solenoid. 
Does the test light illuminate brightly and flash on and off? 


>> Go To 8 
>> Go To З 


= 
N 


Yes 
No 


SOLENOID- 
ELECTRONICALLY 
CONTROLLED 
CLUTCH 
(ECC) 


81837388 


3-92  CLUTCH-ELECTRONICALLY CONTROLLED-ELECTRICAL DIAGNOSTICS PM 
3. (T312) REAR DIFFERENTIAL SOLENOID CONTROL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 
Disconnect the AWD Control Module harness connector. 
cH 


Measure the resistance between ground and the (T312) Rear Differen- 
tial Solenoid Control circuit at the AWD Module harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the short to ground in Ше (T312) Rear Differential 
Solenoid Control circuit. 
Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 
CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Go То 4 


4. (T312) REAR DIFFERENTIAL SOLENOID CONTROL CIRCUIT OPEN 


cA [> 
0000000 
ПооооооооЦ 


8 


16 


MODULE- 
ALL WHEEL 
DRIVE 
CONTROL 
(AWD) 


818375c9 


Measure the resistance of the (1312) Rear Differential Solenoid Control 
circuit between the ECC Solenoid harness connector and Ше AWD 
Control Module harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Go To 5 


No >> Repair the open іп the (7312) ECC Solenoid Control circuit. 
Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 
CONTROLLED CLUTCH - STANDARD PROCEDURE) 


SOLENOI 
ELECTRONICALLY ALL WHEEL 


CONTROLI 


=== 
<T | 
1 оосоооо 8 


о | Пооооооос | 


5 


ID- MODULE- 


LED DRIVE 


CLUTCH CONTROL 


(ECC) 


(АМО) 


818375е6 
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5. (T78) SWITCHED BATTERY SOLENOID SUPPLY CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (T78) Solenoid Supply 
Voltage circuit at the ECC Solenoid harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the short to ground in the (T78) Solenoid Supply 
Voltage circuit. 
Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 
CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Go То 6 


6. (T78) SWITCHED BATTERY SOLENOID SUPPLY CIRCUIT OPEN 


SOLENOID- 
ELECTRONICALLY 
CONTROLLED 
CLUTCH 
(ECC) 


818375ea 


Measure the resistance of the (T78) Solenoid Supply Voltage circuit 
between the ECC Solenoid harness connector and the AWD Control 
Module harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go To 7 


No >> Repair the open in the (T78) Solenoid Supply Voltage cir- 
cuit. 
Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 
CONTROLLED CLUTCH - STANDARD PROCEDURE) 
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MODULE- 
ALL WHEEL 
DRIVE 
CONTROL 
(AWD) 


SOLENOID- 
ELECTRONICALLY 
CONTROLLED 
CLUTCH 
(ECC) 


81837601 
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7. AWD CONTROL MODULE 


NOTE: Before continuing, check the AWD Control Module harness connector terminals for corrosion, dam- 
age, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 


Yes >> Нера as necessary. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 

No >> Нерасе AWD Control Module in accordance with Service Information. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


8. ELECTRONICALLY CONTROLLED CLUTCH (ECC) 


NOTE: Before continuing, check the ECC Solenoid jumper harness connector terminals for corrosion, dam- 
age, or terminals push out, repair/replace as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 


Yes >> Нера as necessary. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 

No >> Replace ECC in accordance with Service Information. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


9. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 
Were there any problems found? 


Yes >> Нера as necessary. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Test Complete. 


РМ CLUTCH-ELECTRONICALLY CONTROLLED-ELECTRICAL DIAGNOSTICS 


C145A-AWD CLUTCH RETURN CONTROL CIRCUIT LOW 


SOLENOID- 
TRANSFER 
REAR CASE 
DIFFERENTIAL SOLENOID | CLUTCH 
SOLENOID SUPPLY 
CONTROL VOLTAGE 
1 2 
1312 T78 
2 2 
YLNT YL 
4 
3 __ __ * ^X 6300 
1312 T78 
2 2 
YLNT YLIBK 
8 16 
| REAR SOLENOID | аа 
DIFFERENTIAL SUPPLY CASE 
| SOLENOID VOLTAGE | EASE 
| CONTROL | 
MERE Jd 


ДЕ А 
1 2 | 
ч —^ @ 


оооооооо 8 
Посоооооо | в 


SOLENOID- MODULE. 
TRANSFER TRANSFER 
CASE CASE 
CLUTCH CONTROL 

(AWD) 


81801737 


For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 

The Solenoid is active, no solenoid supply circuit DTCs are present and battery voltage is normal. 
e Set Condition: 

The AWD Module detects the Rear Differential Solenoid Supply is shorted low. 


Possible Causes 


T78) SOLENOID SUPPLY VOLTAGE OPEN 
T78) SOLENOID SUPPLY VOLTAGE SHORTED TO GROUND 


T312) REAR DIFFERENTIAL SOLENOID CONTROL CIRCUIT OPEN 
AWD) CONTROL MODULE 
ELECTRONIC CONTROLLED CLUTCH (ECC) 


( 
( 
(T312) REAR DIFFERENTIAL SOLENOID CONTROL CIRCUIT SHORTED TO GROUND 
( 
( 


Diagnostic Test 


1. ACTIVE DTC 


Ignition on, engine not running. 
With the scan tool, read DTCs. 


Is the DTC active at this time? 
Yes >> Go To 2 
No >> Go To 9 


2. ECC SOLENOID OPERATION 
Turn the ignition off. 


Disconnect the ECC Solenoid harness connector. » re 
Ignition on, engine not running. 1. N 
Using a 12-volt test light, jump across from the (T78) Solenoid Supply S (C2) 


Voltage circuit and the (T312) Rear Differential Solenoid Control circuit 
in the ECC Solenoid harness connector. 


With the scan tool, actuate the ECC Solenoid. 
Does the test light illuminate brightly and flash on and off? 


Yes >> Go To 8 
No >> Со То З 


= 
N 


SOLENOID- 
ELECTRONICALLY 
CONTROLLED 
CLUTCH 
(ECC) 


81837388 
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3. (T78) SWITCHED BATTERY SOLENOID SUPPLY CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (T78) Solenoid Supply 
Voltage circuit at the ECC Solenoid harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the short to ground in the (T78) Solenoid Supply 
Voltage circuit. 
Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 
CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Со То 4 


4. (T78) SWITCHED BATTERY SOLENOID SUPPLY CIRCUIT OPEN 


SOLENOID- 
ELECTRONICALLY 
CONTROLLED 
CLUTCH 
(ECC) 


818375ea 


Measure the resistance of the (T78) Solenoid Supply Voltage circuit 
between the ECC Solenoid harness connector and the AWD Control 
Module harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со To 5 


No >> Repair the open in the (T78) Solenoid Supply Voltage cir- 
cuit. 
Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 
CONTROLLED CLUTCH - STANDARD PROCEDURE) 
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MODULE- 
ALL WHEEL 
DRIVE 
CONTROL 
(AWD) 


SOLENOID- 
ELECTRONICALLY 
CONTROLLED 
CLUTCH 
(ECC) 


81837601 
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5. (Т312) REAR DIFFERENTIAL SOLENOID CONTROL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 
Disconnect the AWD Control Module harness connector. 
cH 


Measure the resistance between ground and the (T312) Rear Differen- 
tial Solenoid Control circuit at the AWD Module harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the short to ground іп Ше (T312) Rear Differential 
Solenoid Control circuit. 
Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 
CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Со To 6 


6. (T312) REAR DIFFERENTIAL SOLENOID CONTROL CIRCUIT OPEN 


&] [> 
0000000 
ПооооооооЦ 


8 


16 


MODULE- 
ALL WHEEL 
DRIVE 
CONTROL 
(AWD) 


818375c9 


Measure the resistance of the (1312) Rear Differential Solenoid Control 
circuit between the ECC Solenoid harness connector and the AWD 
Control Module harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Go То 7 


No >> Hepair the open in the (T312) Rear Differential Solenoid 
Control circuit. 
Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 
CONTROLLED CLUTCH - STANDARD PROCEDURE) 


SOLENOI 
ELECTRONICALLY ALL WHEEL 


CONTROLI 


=== 
<T | 
1 оосоооо 8 


о | Пооооооос | 


5 


ID- MODULE- 


LED DRIVE 


CLUTCH CONTROL 


(ECC) 


(АМО) 


818375е6 
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7. AWD CONTROL MODULE 


NOTE: Before continuing, check the AWD Control Module harness connector terminals for corrosion, dam- 
age, or terminal push out. Repair as necessary. 

Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 

No >> Нерасе AWD Control Module in accordance with Service Information. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


8. ELECTRONICALLY CONTROLLED CLUTCH (ECC) 


NOTE: Before continuing, check the ECC Solenoid jumper harness connector terminals for corrosion, dam- 
age, or terminals push out, repair/replace as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 


Yes >> Нера as necessary. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 

No >> Replace ECC in accordance with Service Information. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


9. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 
Were there any problems found? 


Yes >> Нера as necessary. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Test Complete. 
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C145D-AWD CLUTCH POWER/RETURN CONTROL CIRCUIT OPEN 


SOLENOID- 
TRANSFER 
REAR CASE 
DIFFERENTIAL SOLENOID | CLUTCH 
SOLENOID SUPPLY 
CONTROL VOLTAGE 
1 2 
1312 T78 
2 2 
YLNT YL 
4 
3 __ __ * ^X 6300 
1312 T78 
2 2 
YLNT YLIBK 
8 16 
| REAR SOLENOID | аа 
DIFFERENTIAL SUPPLY CASE 
| SOLENOID VOLTAGE | EASE 
| CONTROL | 
MERE Jd 


Ике «тев 


1 2 1 оооооооо 8 
АУ г | Пооссооооо Г | 1 


SOLENOID- MODULE. 
TRANSFER TRANSFER 
CASE CASE 
CLUTCH CONTROL 

(AWD) 


81801737 


For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
The Solenoid is active, no solenoid supply circuit DTCs are present and battery voltage is normal. 

e Set Condition: 
The AWD Module detects the Rear Differential Solenoid Power Control or Rear Differential Solenoid Return 
Control is open. 


Possible Causes 


(T78) SOLENOID SUPPLY VOLTAGE OPEN 
(T78) SOLENOID SUPPLY VOLTAGE SHORTED TO GROUND 


(T312) REAR DIFFERENTIAL SOLENOID CONTROL CIRCUIT OPEN 
ELECTRONIC CONTROLLED CLUTCH (ECC) 
ALL WHEEL DRIVE (AWD) CONTROL MODULE 


Diagnostic Test 


1. ACTIVE DTC 


Ignition on, engine not running. 
With the scan tool, read DTCs. 


Is the DTC active at this time? 


Yes >> Go To2 
No >> Go То 8 


2. ECC SOLENOID OPERATION 
Turn the ignition off. 


Disconnect the ECC Solenoid harness connector. P S 
Ignition on, engine not running. ТА N 
Using a 12-volt test light, jump across from the (T78) Solenoid Supply \ (62) 


Voltage circuit and the (1312) Rear Differential Solenoid Control circuit 
in the ECC Solenoid harness connector. 
With the scan tool, actuate the ECC Solenoid. 


Does the test light illuminate brightly and flash on and off? 
Yes >> Go To 7 
No >> Go To 3 


SOLENOID- 
ELECTRONICALLY 
CONTROLLED 
CLUTCH 
(ECC) 


81837388 


3 - 102 


3. (T78) SWITCHED BATTERY SOLENOID SUPPLY CIRCUIT OPEN 


CLUTCH-ELECTRONICALLY CONTROLLED-ELECTRICAL DIAGNOSTICS ——— PM 


Measure the resistance of the (T78) Solenoid Supply Voltage circuit 
between the ECC Solenoid harness connector and the AWD Control 
Module harness connector. 


15 the resistance below 5.0 ohms? 


Yes >> Go To 4 


No >> Repair the open in the (T78) Solenoid Supply Voltage cir- 
cuit. 
Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 
CONTROLLED CLUTCH - STANDARD PROCEDURE) 
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MODULE- 
ALL WHEEL 
DRIVE 
CONTROL 
(AWD) 


SOLENOID- 
ELECTRONICALLY 
CONTROLLED 
CLUTCH 
(ECC) 


81837601 


4. (T78) SWITCHED BATTERY SOLENOID SUPPLY CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (T78) Solenoid Supply 
Voltage circuit at the ECC Solenoid harness connector. 


Is the resistance below 100 ohms? 
Yes >> Repair the short to ground in the (T78) Solenoid Supply 


Voltage circuit. 


Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 
CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Со То 5 


SOLENOID- 
ELECTRONICALLY 
CONTROLLED 
CLUTCH 
(ECC) 


818375ea 
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5. (T312) REAR DIFFERENTIAL SOLENOID CONTROL CIRCUIT OPEN 


Measure the resistance of the (1312) Rear Differential Solenoid Control 
circuit between the ECC Solenoid harness connector and the AWD 


Control Module harness connector. [0] "5 
Is the resistance below 5.0 ohms? Go) 
Yes >> Со То 6 Е 


Мо >> Repair the open in the (7312) Rear Differential Solenoid 
Control circuit. 
Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 
CONTROLLED CLUTCH - STANDARD PROCEDURE) 
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SOLENOID- MODULE- 
ELECTRONICALLY ALL WHEEL 
CONTROLLED DRIVE 
CLUTCH CONTROL 
(ECC) (AWD) 


818375e6 


6. AWD CONTROL MODULE 


NOTE: Before continuing, check the AWD Control Module harness connector terminals for corrosion, dam- 
age, or terminal push out. Repair as necessary. 

Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Replace AWD Control Module in accordance with Service Information. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


7. ELECTRONICALLY CONTROLLED CLUTCH (ECC) 


NOTE: Before continuing, check the ECC Solenoid jumper harness connector terminals for corrosion, dam- 
age, or terminals push out, repair/replace as necessary. 

Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Replace ECC in accordance with Service Information. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 
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8. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 


Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 


Were there any problems found? 


Yes >> Нера as necessary. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Test Complete. 


РМ----------- CLUTCH-ELECTRONICALLY CONTROLLED-ELECTRICAL DIAGNOSTICS — 3 - 105 
C145F-AWD SYSTEM TEMPORARILY DISABLED — OVERTEMPERATURE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Ignition on. 
e Set Condition: 
The AWD Control Module detects overload condition due to excessive torque being applied to the ECC from 
hard driving conditions (Mud, Sand, Snow etc.). 


Possible Causes 


DRIVING CONDITIONS 


ALL WHEEL DRIVE (AWD) CONTROL MODULE 


ELECTRONICALLY CONTROLLED CLUTCH (ECC) 
Always perform the AWD Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 
DIFFERENTIAL & DRIVELINE/ELECTRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: If C1456, C145A or C145D has set along with this DTC, diagnose those DTC(s) first before continu- 
ing. 
Ignition on, engine not running. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Go То 2 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL а DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Со То 4 


2. VERIFY SET CONDITION 

Check with customer on driving terrain (e.g. mud, sand, snow) for set condition. 
With the scan tool, erase DTC's. 

Test drive vehicle on dry paved road. 

With the scan tool, read DTC's. 


Is the status Active for this DTC? 


Yes >> Go To З 


No >> Test Complete. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 
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3: AWD CONTROL MODULE 


NOTE: Before continuing, check the AWD Control Module harness connector terminals for corrosion, dam- 
age, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 


Yes >> Repair as necessary. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 

No >> Replace AWD Control Module in accordance with Service Information. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


4. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 
Were there any problems found? 


Yes >> Нера as necessary. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Test Complete. 
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C2100-BATTERY VOLTAGE LOW 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 
Continuously. 


e Set Condition: 
The А Wheel Drive Control Module detects that system voltage is below 9.0 volts for 60 seconds. 


Possible Causes 


CHARGING SYSTEM DTCS PRESENT 
(F202) IGNITION SWITCH OUTPUT (RUN/START) CIRCUIT OPEN OR HIGH RESISTANCE 


(A923) FUSED B(+) CIRCUIT OPEN OR HIGH RESISTANCE 
(2967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
ALL WHEEL DRIVE (AWD) CONTROL MODULE 

TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1 . CHARGING SYSTEM DTCS PRESENT 


Ignition on, engine not running. 
With the scan tool, select View DTCs in the Powertrain Control Module. 


Are there any Charging System or related voltage DTCs present? 


Yes >> Refer to the symptom list and perform any Charging System DTC diagnostic procedures before соп- 
tinuing with this test. 


No >> Go to 2 


2. CHECK FOR ACTIVE DTC 
With the scan tool, select View DTCs. 
Is the DTC active at this time? 


Yes >> Со 103 
Мо >> Со 10 10 
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3: CHECK THE TIPM FUSED B(+) VOLTAGE 


While back probing, measure the voltage of the (A923) Fused B(+) cir- 
cuit in the TIPM C7 harness connector. 


15 the voltage above 9 volts? А 


Yes >> Со 104 —— (02 


Мо >> Со 109 


1 ооооо оо 
9 оооооооо 


MODULE- 
ALL WHEEL 
DRIVE 
CONTROL 
(AWD) 


81839186 


4. CHECK THE TIPM IGNITION SWITCH OUTPUT RUN/START VOLTAGE 
While back probing, measure the voltage of the (F202) Ignition Switch 


Output Run/Start circuit in the TIPM C11 harness connector. 


Is the voltage above 9 volts? | 


Уез >> Со 105 — (62) 


Мо >> Со 109 


«ТЕА 


ооособооо 8 
Поооооооо || в 


MODULE- 
ALL WHEEL 
DRIVE 
CONTROL 
(AWD) 


81839196 
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5. (A923) FUSED В(+) CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 
Disconnect the AWD Module harness connector. 
cH 


Disconnect the TIPM C7 harness connector. 

Connect a jumper wire between the (A923) Fused В(+) circuit and 
Ground in the TIPM C7 harness connector. 

With a 12-volt test light connected to В(+), check the (A923) Fused В(+) 
circuit in the AWD Control Module harness connector. 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


Yes >> Со 106 


Мо >> Repair Ше (F202) Ignition Switch Output (RUN/START) cir- 
cuit for an open circuit or high resistance. 
Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 
CONTROLLED CLUTCH - STANDARD PROCEDURE). 


1 o0000 оо 


зо | ПосоооосооЦ 


16 


MODULE- 
ALL WHEEL 
DRIVE 
CONTROL 
(AWD) 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C7 


818391aa 


6. (F202) IGNITION SWITCH OUTPUT (RUN/START) CIRCUIT OPEN OR HIGH RESISTANCE 


Disconnect the TIPM C11 harness connector. 
Connect a jumper wire between the (F202) lgnition Switch Output 
(RUN/START) circuit and ground in the TIPM C11 harness connector. 


With a 12-volt test light connected to В(+), check the (F202) Ignition 
Switch Output (RUN/START) circuit in the AWD Control Module harness 
connector. 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 
Does the test light illuminate brightly? 
Yes >> Со 07 
Мо >> Repair Ше (F202) Ignition Switch Output (RUN/START) cir- 
cuit for an open circuit or high resistance. 


Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 
CONTROLLED CLUTCH - STANDARD PROCEDURE). 


ТЕЗІ 


o00000 00 
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7. (2967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


With a 12-volt test light connected to В(+), check the (7967) ground cir- 
cuit in the AWD Control Module harness connector. 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


Yes >> Со 108 


Мо >> Repair the (2967) Ground circuit for an open circuit or high 
resistance. 


Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 
CONTROLLED CLUTCH - STANDARD PROCEDURE). 1 | 00000000 || в 


е | Посоооодо 16 
MODULE- 


ALL WHEEL 15 
DRIVE 
CONTROL 
(AWD) 


818391b8 


8. AWD CONTROL MODULE 


NOTE: Before continuing, check the AWD Module harness connector terminals for corrosion, damage, or 
terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 


Pay particular attention to all Power and Ground circuits. 
Were any problems found? 


Repair 
Replace the AWD Control Module in accordance with the Service information. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 


9. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 

Using the schematics as a guide, inspect the wire harness and connectors. 

Pay particular attention to all Power and Ground circuits. 


Were any problems found? 


Repair 
Replace the Totally Integrated Power Module in accordance with the Service Information. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 
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1 0. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 


Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 


Were there any problems found? 


Yes >> Нера as necessary. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Test Complete. 
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C2101-BATTERY VOLTAGE HIGH 
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For a complete wiring diagram Refer to Section 8W 


3-114  CLUTCH-ELECTRONICALLY CONTROLLED-ELECTRICAL DIAGNOSTICS ——————————— PM 


е When Monitored: 
Continuously. 

e Set Condition: 
The All Wheel Drive Control Module detects that system voltage is above 16.0 volts for 10 seconds with 
engine RPM greater than 350. 


Possible Causes 


CHARGING SYSTEM DTCS PRESENT 


(Z967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
ALL WHEEL DRIVE (AWD) CONTROL MODULE 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1 . CHARGING SYSTEM DTCS PRESENT 


Ignition on, engine not running. 
With the scan tool, select View DTCs in the Powertrain Control Module. 


Are there any Charging System or related voltage DTCs present? 


Yes >> Refer to the symptom list and perform any Charging System DTC diagnostic procedures before con- 
tinuing with this test. 


No >> Go to 2 


2. CHECK FOR ACTIVE DTC 
With the scan tool, select View DTCs. 
Is the DTC active at this time? 


Yes >> Со 103 
Мо >> Go to 7 


2. CHECK THE TIPM FUSED В(+) VOLTAGE 
While back probing, measure the voltage of the (A923) Fused В(+) cir- 


cuit in the TIPM C7 harness connector. 


Is the voltage below 16 volts? ee 
Yes >> Goto 4 (62) 


Мо >> Со 106 


1 тва 8 


9 оооооооо 16 


MODULE- 
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DRIVE 
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4. CHECK THE TIPM IGNITION SWITCH OUTPUT RUN/START VOLTAGE 


While back probing, measure the voltage of the (F202) Ignition Switch 
Output Run/Start circuit in the TIPM C11 harness connector. 


Is the voltage below 16 volts? А 


Үеѕ >> Со 105 — (62) 


Мо >> Со 106 


«ТЕА 


оособооо 8 
Поооооооо || в 


MODULE- 
ALL WHEEL 
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Г). AWD CONTROL MODULE 


NOTE: Before continuing, check the AWD Module harness connector terminals for corrosion, damage, or 
terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 


Pay particular attention to all Power and Ground circuits. 
Were any problems found? 


Repair 
Replace the AWD Control Module in accordance with the Service information. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 


6. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 

Using the schematics as a guide, inspect the wire harness and connectors. 

Pay particular attention to all Power and Ground circuits. 


Were any problems found? 


Repair 
Replace the Totally Integrated Power Module in accordance with the Service Information. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 


3-116 — CLUTCH-ELECTRONICALLY CONTROLLED-ELECTRICAL DIAGNOSTICS ——————————— PM 


ra INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 


Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 


Were there any problems found? 


Yes >> Нера as necessary. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Test Complete. 


РМ----------- CLUTCH- ELECTRONICALLY CONTROLLED-ELECTRICAL DIAGNOSTICS 
C211C-IGNITION RUN/START INPUT CIRCUIT LOW 


For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 


e Set Condition: 
The AWD will set this DTC within 20ms if the Ignition Run/Start circuit voltage is less than the expected value. 


Possible Causes 


(F202) IGNITION SWITCH OUTPUT (RUN/START) CIRCUIT OPEN OR HIGH RESISTANCE 


(2967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
ALL WHEEL DRIVE (AWD) CONTROL MODULE 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


Ignition on, engine not running. 

With the scan tool, read the active DTC. 

Cycle the ignition switch from off to on, leaving the ignition on for a minimum of 10 seconds. 
With the scan tool, read the active DTC. 


Does the scan tool display this DTC as active? 
Yes >> Go To 2 
No >> Go to 7 


2. (F202) IGNITION SWITCH OUTPUT (RUN/START) 
With a 12-volt test light connected to ground, backprobe the (F202) Igni- 


tion Switch Output (RUN/START) circuit in the TIPM C11 harness con- 


nector. {= 
NOTE: The test light must illuminate brightly. Compare the bright- (C2) 


ness to that of a direct connection to the battery. Em o 
Does the test light illuminate brightly? 


Yes >> Go to 3 
No >> Go to 6 ў 


TEARD 


оосоовооо 8 
Поооооооо | в 


MODULE- 
ALL WHEEL 
DRIVE 
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3. (2967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the AWD Control Module harness connector. 


With a 12-volt test light connected to В+, check the (Z967) Ground cir- 
cuit in the AWD Control Module harness connector. 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 
Yes >> Goto4 
No >> Repair the (2967) Ground circuit for an open circuit or high 


resistance. 

Perform AWD Control Module VERIFICATION TEST. (Refer 1 | 70000000 С 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY НОВУ “алы. 
CONTROLLED CLUTCH - STANDARD PROCEDURE). 


ALL WHEEL 15 
DRIVE 
CONTROL 
(AWD) 


818391b8 


4. (F202) IGNITION SWITCH OUTPUT (RUN/START) CIRCUIT OPEN OR HIGH RESISTANCE 
Disconnect the TIPM C11 harness connector. 


Connect a jumper wire between the (F202) lgnition Switch Output 
(RUN/START) circuit and B(+) in the TIPM C11 harness connector. 
With a 12-volt test light connected to ground, check the (F202) Ignition 
Switch Output (RUN/START) circuit in the AWD Control Module harness 
connector. 


TART 


оооооооо 


NOTE: The test light must illuminate brightly. Compare the bright- 1 
ness to that of a direct connection to the battery. а 


Does Ше test light illuminate brightly? 


MODULE- 


Yes >> Со 05 ALL WHEEL 
No >> Repair the (F202) Ignition Switch Output (RUN/START) cir- Rion 
cuit for an open circuit or high resistance. (AWD) 


Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 
CONTROLLED CLUTCH - STANDARD PROCEDURE). 


MODULE- 
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5. AWD CONTROL MODULE 


View repair. 


Repair 
Replace the AWD Control Module in accordance with the Service information. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 


6. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 


Pay particular attention to all Power and Ground circuits. 
Were any problems found? 
Repair 
Replace the Totally Integrated Power Module in accordance with the Service Information. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 


7; INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 


Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Test Complete. 


РМ---------- CLUTCH-ELECTRONICALLY CONTROLLED-ELECTRICAL DIAGNOSTICS 3- 121 
C211D-IGNITION RUN/START INPUT CIRCUIT HIGH 
[aquel а ее Ибо И И лен | MODULE- 
| 1 ep ue ай TOTALLY 
| № 2 | INTEGRATED 
| POWER 
| | вео | | 
| IGNITION | | 
| SWITCH 
| | oureut | | 
| | UMSTARD | | 
| ? | 
Ж Ж | 
| FUSE USE | 
| 2 д % 
20A 0А | 
| V | 
M P ————À ————— —O 4 |) 
2270 5“ СТ 4 Ct 
F202 
2 
SOLENOID- PKIGY 
"T TRANSFER 
CASE 
DIFFERENTIAL SOLENOID | eLuTeH ыны 
SOLENOID SUPPLY та 
CONTROL VOLTAGE А 
1 2 PKIGY 
т X 6103 
b n i - J 
OTHER OTHER 2 
TENE T MODULES MODULES 
A А PKIGY 
3A 0300 
@ $304 e 5303 ө е 5306 
| 
065 064 ^ 
732 тї A923 20 з F202 
2 2 wrigk TWISTED wtp 
YLNT YLIBK RD PAIR PKIGY ҒАР, 
la N | 
3 
MODULE. Г — емиен. 
CANC 
T BUS) АШ TRANSFER | КИП | $ТОР 
CASE LAMP 
SOLENOID OUTPUT conmroL | ТТ | 
CONTROL (RUN-START) | (RUN-START) 
GROUND | __ GROUND l 
1 
2967 
18 
ВКАТ 
9 6303 


СКАУ 


SWITCH- 
STOP 
LAMP 


SOLENOID- 
TRANSFER 
CASE 
CLUTCH 


в. 


1 oooooooo 8 
9 | 0ooooooool||t 


MODULE- 
TRANSFER 
CASE 
CONTROL 
(AWD) 


For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition off. 

e Set Condition: 
The AWD will set this DTC within 20ms if the Ignition Run/Start circuit voltage is above 17 volts or voltage is 
detected with the ignition in the OFF position for more than 1sec. 


Possible Causes 


(F202) IGNITION SWITCH OUTPUT (RUN/START) CIRCUIT OPEN OR HIGH RESISTANCE 


ALL WHEEL DRIVE (AWD) CONTROL MODULE 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1 . CHARGING SYSTEM DTCS PRESENT 


Ignition on, engine not running. 
With the scan tool, select View DTCs in the Powertrain Control Module. 


Are there any Charging System or related voltage DTCs present? 


Yes >> Refer to the symptom list and perform any Charging System DTC diagnostic procedures before соп- 
tinuing with this test. 


No >> Со to 2 Diagnostic Test 


2. CHECK FOR ACTIVE DTC 


Ignition on, engine not running. 

With the scan tool, read the active DTC. 

Cycle the ignition switch from the OFF to ON position, leaving the ignition on for a minimum of 10 seconds. 
With the scan tool, read the active DTC. 


Does the scan tool display this DTC as active? 


Yes >> Go То З 
No >> Go to 7 


3: (2202) IGNITION SWITCH OUTPUT (RUN/START) CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the TIPM C11 harness connector. 


Disconnect the AWD Control Module harness connector. Ju, 
With a 12-volt test light connected to ground, check the (F202) Ignition (бој 
Switch Output (RUN/START) circuit in the AWD Control Module harness 0% 


connector. 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 5 
Yes >> Repair the (F202) Ignition Switch Output (RUN/START) cir- ate 
cuit for a short to voltage. "|| оооо $ ооо ||» 
э | П оооооооо 16 
Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 


CONTROLLED CLUTCH - STANDARD PROCEDURE). MODULE- 


ALL WHEEL 


No >> Go to 4 DRIVE 


CONTROL 
(AWD) 


81839853 
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4. (F202) IGNITION SWITCH OUTPUT (RUN/START) 

Reconnect the AWD Control Module harness connector. 

Reconnect the TIPM C11 harness connector. 

With a 12-volt test light connected to ground, backprobe the (F202) Igni- 
tion Switch Output (RUN/START) circuit in the TIPM C11 harness con- 


{=} 
nector. = (62) 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 5 


Yes >> Goto 6 ТЕ ЕТ 

Мо >> Со 05 

оооо%ооо 8 
Поооооооо || в 


MODULE- 
ALL WHEEL 
DRIVE 
CONTROL 
(AWD) 


81839196 


Г). AWD CONTROL MODULE 


View repair. 


Repair 
Replace the AWD Control Module in accordance with the Service information. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 


6. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 


Pay particular attention to all Power and Ground circuits. 
View repair. 
Repair 
Replace the Totally Integrated Power Module in accordance with the Service Information. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 


T. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 


Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 


Were there any problems found? 


Yes >> Нера as necessary. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 
Continuously. 


e Set Condition: 
The All Wheel Drive Control Module detects that system voltage is below 9.0 volts for 60 seconds. 


Possible Causes 


CHARGING SYSTEM DTCS PRESENT 
(A923) FUSED B+ CIRCUIT OPEN OR HIGH RESISTANCE 


(Z967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
ALL WHEEL DRIVE (AWD) CONTROL MODULE 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1 . CHARGING SYSTEM DTCS PRESENT 


Ignition on, engine not running. 
With the scan tool, select View DTCs in the Powertrain Control Module. 


Are there any Charging System or related voltage DTCs present? 


Yes >> Refer to the symptom list and perform any Charging System DTC diagnostic procedures before con- 
tinuing with this test. 


No >> Со 102 


2. СНЕСК ЕОВ АСТМЕ ОТС 
With the scan tool, read DTCs. 
Is the DTC active at this time? 


Yes >> Со to З 
No >> Со 108 


3. CHECK THE TIPM FUSED B+ VOLTAGE 
While back probing, measure the voltage of the (A923) Fused B+ circuit 


in the TIPM C7 harness connector. 


15 the voltage below 9 volts? +! 
Yes >> Goto 7 L (62) 


Мо >> Go to 4 


1 тва 8 


9 оооооооо 16 


MODULE- 


ALL WHEEL 
DRIVE 
CONTROL 
(AWD) 
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3-126 CLUTCH-ELECTRONICALLY CONTROLLED-ELECTRICAL DIAGNOSTICS —— PM 


4. (A923) FUSED В+ CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 

Disconnect the AWD module harness connector. 

Ignition on, engine not running. {= 
With а 12-volt test light connected to ground, check the (A923) Fused (C2) 
B(+) circuit in the AWD Control Module harness connector. = ° 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


Yes >> Goto 5 
No >> Hepair the (A923) Fused В+ circuit for an open circuit or 
high resistance. 


Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 


1 ооооо оо 
9 оооооооо 


CONTROLLED CLUTCH - STANDARD PROCEDURE). Aen. 


DRIVE 


CONTROL 
(AWD) 


81839186 


5. (2967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Using a 12-volt test light connected to В(+), check the (2967) Ground 


circuit in the AWD Control Module harness connector. 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


Yes >> Со 106 


Мо >> Repair the (2967) Ground circuit for an open circuit or high 
resistance. 
Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 
CONTROLLED CLUTCH - STANDARD PROCEDURE). i | оооооооо ||» 


Поооооодо 16 


MODULE- 
ALL WHEEL 15 
DRIVE 
CONTROL 
(AWD) 
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6. AWD CONTROL MODULE 


View repair. 
Repair 
Replace the AWD Control Module in accordance with the Service information. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 
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f. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 


Pay particular attention to all Power and Ground circuits. 
View repair. 
Repair 
Replace the Totally Integrated Power Module in accordance with the Service Information. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 


8. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 


Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 
Continuously. 


e Set Condition: 
The All Wheel Drive Control Module detects that the battery supply voltage is above 16.0 volts for 10 seconds. 


Possible Causes 


CHARGING SYSTEM DTCS PRESENT 


ALL WHEEL DRIVE (AWD) CONTROL MODULE 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1 . CHARGING SYSTEM DTCS PRESENT 


Ignition on, engine not running. 
With the scan tool, select View DTCs in the Powertrain Control Module. 


Are there any Charging System or related voltage DTCs present? 


Yes >> Hefer to the symptom list and perform any Charging System DTC diagnostic procedures before соп- 
tinuing with this test. 


No >> Go to 2 


2. CHECK FOR ACTIVE DTC 
With the scan tool, select View DTCs. 
Is the DTC active at this time? 


Yes >> Со 103 
Мо >> Со 106 


2: CHECK THE ТІРМ FUSED В+ VOLTAGE 
While back probing, measure the voltage of the (A923) Fused В+ circuit 


in the TIPM C7 harness connector. 


Is the voltage below 16 volts? А 


Yes >> Goto4 -L- (92) 


Мо >> Со 105 


1 тва 8 


9 оооооооо 16 


MODULE- 
ALL WHEEL 
DRIVE 
CONTROL 
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4. AWD CONTROL MODULE 


View repair. 


Repair 
Replace the AWD Control Module in accordance with the Service information. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 


5. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 


Pay particular attention to all Power and Ground circuits. 
View repair. 
Repair 
Replace the Totally Integrated Power Module in accordance with the Service Information. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 


6. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 


Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 


Were any problems found? 


Yes >> Нера as necessary. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 


No >> Test complete. 
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C2208-AWD ECU INTERNAL 
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For а complete wiring diagram Refer to Section 8W 
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е When Мопногед: 
With the ignition on. 


• Set Condition: 
The All Wheel Drive (AWD) Module has detected a failure internal to the controller. 


Possible Causes 
(T312) REAR DIFFERENTIAL SOLENOID CONTROL CIRCUIT SHORTED TO VOLTAGE 


ALL WHEEL DRIVE (AWD) MODULE 


1 . (T312) REAR DIFFERENTIAL SOLENOID CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off to the lock position. 


Disconnect the AWD Control Module harness connector. T 
Measure the voltage of the (7312) Rear Differential Solenoid Control cir- 
cuit in the AWD Module harness connector. 
) Is there any voltage present? - ? 
Yes >> Repair the short to voltage in Ше (T312) Rear Differential 
Solenoid Control circuit. 


Perform AWD Control Module VERIFICATION TEST. (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONICALLY 
CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Go То 2 8 


1 TER] 


9 оооооооо 


MODULE- 
ALL WHEEL 
DRIVE 
CONTROL 
(AWD) 


81866d1c 


2. ALL WHEEL DRIVE MODULE 
The AWD Module has detected an internal failure. 


View repair 
Repair 
Replace the All Wheel Drive Module in accordance with the Service Information. 


Perform the AWD VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONI- 
CALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) . 
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U0001-CAN C BUS 


For a complete wiring diagram Refer to Section 8W. 


e When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts. Engine run time greater 
than 3 seconds. 


• Set Condition: 
The PCM loses communication over the CAN C Bus circuit. The circuit is continuously monitored. One Trip 
fault. 


Possible Causes 
CAN C BUS OPEN OR SHORTED CONDITION 
ANTI-LOCK BRAKE SYSTEM (ABS) MODULE 


ALL WHEEL DRIVE (AWD) CONTROL MODULE 
POWERTRAIN CONTROL MODULE (PCM) 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 


Diagnostic Test 


1. АСТМЕ DTC 

Ignition on, engine not running. 

With a scan tool, read TIPM DTCs. 
Is the DTC active at this time? 


Yes >> Heferto 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag- 
nostic procedures and for further possible causes. 

No >> Hefer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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U0100-LOST COMMUNICATION WITH ECM/PCM (TIPM) 


For a complete wiring diagram Refer to Section 8W. 

е When Monitored: 
e With the ignition on 
e Battery voltage between 10 and 16 volts 
e |OD fuse installed 
e TIPM is configured correctly 

e Set Condition: 

Bus messages not received from the ECM/PCM for approximately 2 to 5 seconds. 


Possible Causes 


CAN С+ OR CAN C- BUS CIRCUITS OPEN OR SHORTED 
DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 
TIPM NOT CONFIGURED CORRECTLY 


ECM/PCM POWER AND GROUND 
ECM/PCM 

TIPM 

MODULE THAT SET THIS DTC 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTCs. 


Is this DTC active? 


Yes >> Go To2 
No >> Hefer to the Stored Lost Communication test procedure. Refer to the table of contents in this section. 


2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCS 


With the scan tool, read all active DTCs from all modules. 


NOTE: Check for TIPM configuration, CAN C+ or C- hardware electrical, VIN Missing/Mismatch, battery or 
ignition related DTCs. 


Does the scan tool display any active DTCs to the conditions listed above? 
Yes >> Diagnose and repair the DTC. Refer to the Index for a complete list of the symptoms. 
No >> Go To 3 


3. VERIFY THAT THE ECM/PCM IS АСТМЕ ON THE BUS 


Ignition on, engine not running. 
With the scan tool, select Network Diagnostics. 
Verify that the PCM is active on the bus. 


Is the PCM active on the bus? 


Yes >> Go To 4 
No >> Refer to the No Response test procedure. Refer to the table of contents in this section. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 
With the scan tool, select Network Diagnostics. 


Is there more than one module with active DTCs "Logged Against" the PCM? 


Yes >> Нерасе the PCM in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 


No >> Нерасе the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 


U0121-LOST COMMUNICATION WITH ABS 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Every 7 msec. Conditions: 1) Engine speed greater than 500 RPM. 2) Battery voltage greater than 10v but 
less than 16v. 
e Set Condition: 
CAN C bus messages not received for 10 seconds. 


Theory of Operation 


The ABS communicates with other controllers over the CAN C bus. The AWD Module continuously monitors the bus 
activity and receives the messages it needs. The CAN C bus is also used to communicate AWD Control Module MIL 
status to the Engine Controller, therefor if the Engine Controller is unable to communicate with the AWD Control 
Module, the Engine Controller will light the MIL. 


Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 


00141 LOST COMMUNICATION WITH FCM (TIPM) 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Every 7 msec. Conditions: 1) Engine speed greater than 500 RPM. 2) Battery voltage greater than 10v but 
less than 16v. 
e Set Condition: 
CAN C bus messages not received for 10 seconds. 


Theory of Operation 


Some NGC controllers communicate with other controllers over the CAN C bus. The AWD Control Module contin- 
uously monitors the bus activity and receives the messages it needs. The CAN C bus is also used to communicate 
PCM MIL status to the Engine Controller, therefor if the Engine Controller is unable to communicate with the AWD 
Control Module, the Engine Controller will light the MIL. 


Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 


3-136 CLUTCH-ELECTRONICALLY CONTROLLED-ELECTRICAL DIAGNOSTICS ——————————— PM 
U0401-IMPLAUSIBLE DATA RECEIVED FROM ECM/PCM 


For a complete wiring diagram Refer to Section 8W 
е When Monitored: 
Continuously with the ignition on, one valid CAN message received at least once, and no U0002-CAN C Bus 
Off Performance DTC present. 
• Set Condition: 
When the AWD Control Module detects an incorrect CAN message from the Power Control Module (PCM). 


Possible Causes 


TIPM NOT CONFIGURED CORRECTLY 


ABM CAN BUS DTCS 
ENGINE DTCS 
ALL WHEEL DRIVE (AWD) CONTROL MODULE 


Diagnostic Test 


1 . CHECK FOR DTC U0401-IMPLAUSIBLE DATA RECEIVED FROM ECM/PCM 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, record and erase DTC's. 

Cycle the ignition switch from off to on. 

With the scan tool, read DTC's. 


Does the scan tool display: U0401-IMPLAUSIBLE DATA RECEIVED FROM ECM/PCM? 


Yes >> Go To2 


No >> Refer to the INTERMITTENT CONDITION diagnostic procedure. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). Diagnostic Test 


2. CHECK IF TIPM CAN BUS DTC'S ARE PRESENT 
With the scan tool, read TIPM DTCs. 
Are there any TIPM CAN BUS DTC's present? 


Yes >> Refer to 8-ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING and diag- 
nose the appropriate symptom. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 


No >> Go To З 


З. CHECK IF ENGINE DTC'S ARE PRESENT 
With the scan tool, read Engine DTCs. 
Are there any Engine DTC's present? 


Yes >> Hefer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and diagnose the appropriate symptom. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 


No >> Using the schematics as a guide, check the AWD Control Module pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular attention to all power and ground circuits. If no 
problems are found, replace the AWD Control Module per the Service Information. 

Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 
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U0415-IMPLAUSIBLE DATA RECEIVED FROM ABS 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
e Set Condition: 
When the TCM detects an incorrect CAN ID from the ABS control module. 


Possible Causes 


TIPM CAN BUS DTC'S PRESENT 


ABS DTC'S PRESENT 
ALL WHEEL DRIVE (AWD) CONTROL MODULE 


Diagnostic Test 


1 . CHECK FOR TIPM CAN BUS DTCS 
With the scan tool, read TIPM DTCs. 
Are there any TIPM CAN BUS DTC's present? 


Yes >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) cate- 
gory and perform the appropriate symptom. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 


No >> Go То 2 


2. CHECK IF ABS DTC'S ARE PRESENT 
With the scan tool, read ABS DTCs. 
Are there any ABS DTC’s present? 


Yes >> (Refer to 5 - BRAKES - DIAGNOSIS AND TESTING) category and perform the appropriate symptom. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 


No >> Using Ше schematics as a guide, check the AWD Control Module pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular attention to all power and ground circuits. If no 
problems are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELEC- 
TRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE - REMOVAL) 

Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 
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U0423-IMPLAUSIBLE DATA RECEIVED FROM CLUSTER/CCN 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The All Wheel Drive (AWD) Control Module verifies that it has received the proper number 
of bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
e Set Condition: 
When the AWD Control Module detects an incorrect CAN ID from the CLUSTER/CCN. 


Possible Causes 


TOTALLY INTEGRATED POWER MODULE (TIPM) NOT CONFIGURED CORRECTLY 


CAN BUS DTC'S PRESENT 
CLUSTER/CCN MODULE DTC'S PRESENT 
ALL WHEEL DRIVE (AWD) CONTROL MODULE 


Diagnostic Test 


1 . CHECK FOR TIPM CAN BUS DTCS 
With the scan tool, read TIPM DTCs. 
Are there any TIPM CAN BUS DTCs present? 


Yes >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) cate- 
gory and perform the appropriate symptom. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 


No >> Go То 2 


2. CHECK IF CLUSTER/CCN DTCS ARE PRESENT 
With the scan tool, read CLUSTER/CCN DTCs. 
Are there any CLUSTER/CCN DTCs present? 


Yes >> (Refer to 8 - ELECTRICAL/INSTRUMENT CLUSTER - DIAGNOSIS AND TESTING) category and per- 
form the appropriate symptom. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 


No >> Using Ше schematics as a guide, check the AWD Control Module pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular attention to all power and ground circuits. If no 
problems are found, replace the AWD Control Module per the Service Information. 

Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 
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U1120-LOST WHEEL SPEED MESSAGES 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
Ignition on. 
e Set Condition: 
The AWD doesn't receive a vehicle speed signal from the Anti-lock brake Module over the CAN С bus. 


Possible Causes 


CAN C BUS CIRCUIT OPEN OR SHORTED 


ANTI-LOCK BRAKE (ABS) MODULE 
ALL WHEEL DRIVE (AWD) CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) . 


Theory of Operation 
The AWD receives the wheel speed signal over the CAN C bus from the Anti-lock Brake Module. 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 

Ignition on, engine not running. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со То2 
No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


2. U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE MODULE ALSO SET 
With a scan tool, select View DTCs. 
Is the DTC U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE MODULE also set? 

Yes >> Perform the diagnostic procedure for U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE MOD- 
ULE. 
Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 

No >> Replace the AWD Control Module in accordance with the Service information. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE). 
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U1415-IMPLAUSIBLE/MISSING VEHICLE CONFIGURATION RECEIVED 


For a complete wiring diagram Refer to Section 8W 
е When Monitored: 
Continuously with the ignition on. 
• Set Condition: 
When the АП Wheel Drive (AWD) Module detects an incorrect CAN messages from the Engine Control Module 
(ECM). 


Possible Causes 


TOTALLY INTEGRATED POWER MODULE (TIPM) NOT CONFIGURED CORRECTLY 


TIPM CAN BUS DTCS 
ENGINE DTCS 
ALL WHEEL DRIVE (AWD) CONTROL MODULE 


Diagnostic Test 


1 . CHECK IF TIPM CAN BUS DTC'S ARE PRESENT 
With the scan tool, read TIPM DTCs. 
Are there any TIPM CAN BUS DTC's present? 


Yes >> Refer to 8-ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING and diag- 
nose the appropriate symptom. 
Perform AWD VERIFICATION TEST - VER 1. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELECTRON- 
ICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Go То 2 


2. CHECK IF ENGINE DTC'S ARE PRESENT 
With the scan tool, read Engine DTCs. 
Are there any Engine DTC's present? 


Yes >> Hefer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and diagnose the appropriate symptom. 
Perform AWD VERIFICATION TEST - VER. 


No >> Using the schematics as a guide, check the AWD Module pins, terminals, and connectors for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the AWD Module per the Service Information. 

Perform AWD VERIFICATION TEST - VER. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELECTRONI- 
CALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 
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STANDARD PROCEDURE 
AWD - PRE-DIAGNOSTIC TROUBLESHOOTING PROCEDURE 


For a complete wiring diagram Refer to Section 8W. 
Perform the following pre-diagnostic troubleshooting procedures prior to performing any diagnostic test. 
Always perform diagnostics with a fully charged battery to avoid false symptoms. 


1. With the scan tool, read ABS DTCs. If ABS DTCs are present, (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) and perform to the appropriate diagnostic procedure(s) before proceeding. 


. Check the vehicles repair history. 

. If the vehicle has a repair history that pertains to the customer's current complaint, review the repair. 
. Check for any TSBs related to the customer's complaint. 

. Inspect the vehicle for any aftermarket accessories that may have been installed incorrectly. 


. With the scan tool, read All Wheel Drive (AWD) Control Module DTCs. Record all Stored, Active, and Pending 
DTC information. Diagnose any Pending DTC as a matured DTC. 

7. Use the wiring diagram as a guide, inspect the wiring and connectors related to this circuit and repair as nec- 
essary. 

8. Refer to the When Monitored and Set Conditions for this DTC. DTCs can set at ignition on, at start up, driving 
under specific conditions, and after controller diagnostic monitors have run or otherwise know as a Good Trip. 

9. Check for any Service Information Tune-ups or Service Bulletins for any possible causes that may apply. Check 

for controller software update information. Some conditions can be corrected by upgrading the Engine (PCM) 

controller software. 


о сл C г 


Did any of the above procedures repair the vehicle? 


Yes >> Testing is complete. 


Perform AWD Control Module VERIFICATION TEST. (Refer to 3 - DIFFERENTIAL & DRIVELINE/ELEC- 
TRONICALLY CONTROLLED CLUTCH - STANDARD PROCEDURE) 


No >> Refer to the identified category and perform the appropriate symptom(s). (Refer to 3 - DIFFERENTIAL 
& DRIVELINE/ELECTRONICALLY CONTROLLED CLUTCH - DIAGNOSIS AND TESTING) 
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AWD CONTROL MODULE VERIFICATION TEST 


Diagnostic Test 


1 . AWD CONTROL MODULE VERIFICATION TEST 


Disconnect all jumper wires and reconnect all previously disconnected components and connectors. 
With the scan tool, select Clear Stored DTCs. 

Make sure that all accessories are turned off and that the battery is fully charged. 

Test drive the vehicle and verify proper operation. 

With the scan tool, select View DTCs in the AWD Control Module. 


Are there any DTCs present in the AWD Control Module? 


Yes >> Return to the symptom list and perform the appropriate diagnostic test. 
No »» Hepair is complete. 
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CLUTCH-ELECTRONICALLY CONTROLLED-SERVICE 


INFORMATION 
TABLE OF CONTENTS 
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3-144  CLUTCH-ELECTRONICALLY CONTROLLED-SERVICE INFORMATION ———— PM 


CLUTCH-ELECTRONICALLY CONTROLLED-SERVICE INFORMATION 
REMOVAL 


. Raise vehicle on a hoist. 


2. Remove the rear propeller shaft. (Refer to 3 - DIF- 
FERENTIAL & DRIVELINE/PROPELLER SHAFT - 
REMOVAL) 


. Remove right side sway bar nut (if equipped). 


— 


оо 


817cf29d 


4. Remove left side sway bar nut (if equipped). 


Ф 


817cf344 
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5. Roll sway bar down and out of the way (2) (if 
equipped). 


818с1498 


6. Remove the left side stay bracket bolts (1). 


817cf0b5 
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м 


Remove the right side stay bracket bolts (1). 

8. Remove the exhaust system up to the catalytic 
converter. (Refer to 11 - EXHAUST SYSTEM/MUF- 
FLER - REMOVAL) 

9. Support the rear driveline module with a transmis- 

sion jack. 


818cf06d 


10. Remove the rear bolt (1) at the driveline module. 


817cf144 


РМ 
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11. Remove the two side bolts (1) at driveline module 


(3). © 


817сеасб 


. Lower driveline module enough gain access to the 
electrical connector and bracket. 


13. Remove the routing bracket bolt. (1) 
14. Unplug the electrical connector (1). 


— 
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15. Remove the four ECC mounting bolts. 
16. Slide ECC from rear axle and lower. 


INSTALLATION 


1. 
2. 


3: 
. Install the routing bracket Бой and torque to 14 


Slide ECC into rear axle. 


Install the four ECC mounting bolts and torque to 
68 N-m (50 ft. Ibs.). 


Plug the electrical connector (1) in. 


Мет (124 іп. Ibs.). 


. Raise ECC and RDA into place. 
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6. Install the two side bolts (1) at driveline module (3) 
and torque to 153 N-m (113 ft. Ibs.). 


Xu ee. 
T E 27 i 
MAT 


7. Install the rear bolt (1) at the driveline module and 
torque to 217 М-т (160 ft. Ibs.). 


817cf144 
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8. Remove the transmission jack. 


9. Install the right side stay bracket bolts (1) and 
torque to 48 N-m (35 ft. Ibs.). 


10. Install the left side stay bracket bolts and torque 
to 48 N-m (35 ft. Ibs.). 


818cf06d 
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. Roll sway bar (2) up into place and install the nuts 


. Install the rear propeller shaft (Refer to 3 - DIF- 


. Install the exhaust system. 
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(if equipped). 


FERENTIAL & DRIVELINE/PROPELLER SHAFT - 
INSTALLATION). 


818cf498 
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FLUID - CAPACITIES & RECOMMENDED 


SPECIFICATIONS 


FLUIDS, LUBRICANTS AND GENUINE PARTS 
ENGINE 


Component Fluids, Lubricants and Genuine Parts 
Engine Coolant Mopar. Antifreeze/Coolant 5 Year/100,000 Mile Formula HOAT (Hybrid 
Organic Additive Technology) or equivalent. 


Engine ОП Use API Certified SAE 5W-20 Engine Oil. Refer to your engine oil filler cap for 
correct SAE grade meeting DaimlerChrysler Material Standard MS-6395. 


Engine Oil Filter Мораге 04884900АВ or equivalent 


Spark Plugs Refer to the Vehicle Emission Control Information label in the engine 
compartment. 


Fuel Selection 87 Octane (R + М)/2 


CHASSIS 


Component Fluids, Lubricants and Genuine Parts 


Brake Master Cylinder Mopar® DOT 3, SAE J1703 should be used. If DOT 3, SAE J1703 brake 
fluid is not available, then DOT 4 is acceptable. Use only recommended 


brake fluids or equivalent. 


Power Steering Reservoir Mopar. Power Steering Fluid +4 or Mopar. ATF+4 Automatic Transmission 
Fluid. 


CAPACITIES 


pescmpmoN Го | 
57.0 Lites 
Ете ане 

All Gasoline Engines (Use АРІ Certified SAE 5W-20 Engine 4.5 Quarts 4.26 Liters 

Oil.) 

[cooling System™ ү 

Мораг® Ап ееге/Соојат 5 Year/100,000 Miles Formula), or 7.2 Quarts 6.8 Liters 

equivalent. 


Automatic Transmission Fluid with filter and fluid only 14.8 Pints 7.0 Liters 
Automatic Transmission Fluid with transmission overhaul 17.1 Pints 8.1 Liters 


Rear Drive Assembly (RDA) 500 ml or fill to 16.9 ml or fill to bottom 
bottom of fill plug of fill plug 

Power Transfer Unit (PTU) 450 ml or fill to 15.2 ml or fill to bottom 
bottom of fill plug of fill plug 


Manual Transaxle Fluid 2.5-2.8 Quarts 2.4-2.7 Liters 
* Includes heater and coolant recovery bottle filled to MAX level. 
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FUSE LOCATIONS & TYPES 


SPECIFICATIONS 
INTEGRATED POWER MODULE (IPM) 


An Integrated Power Module is located in the engine compartment near the air cleaner assembly. This center con- 
tains cartridge fuses and mini fuses. A label that identifies each component may be printed on the inside of the 
cover. 


| [80 Amp Yellon 
ОО ИЕ СЕЛЕ ИИ 
Steering Спи! Sdar/Hfm 
[ «BO Amp Green ^ [lDSewei — 
[a0 Amp Green ОВ ^ | 
э Атав | Е 3 | 
о _____________| RAP Yellow ^ [GONPowerlods CS 
[  [isAmpliBue  [PowrOue ^ 
[ Гм [lnRuvAiwete — 
[RD AmpYelow — [PwrrmvAcOwelRR o 
[Ro Amp Red TOD ОСМИ пепо Lighting — | 
А0 Атр бе" | _________| RAD Fan Relay Battery Feed 
fe YS Amp Te Blue [Поиска | 
[Ro Amp Red [l)DFeedModWon | 
90 Атр Green | [А50 Rey Contact PWR Feed | 
IOD Feed Radio 
e 

E 

| 

| 


__ 

[vamp Red Heated rors 
[Ps amp tt ве [ENG ASD Relay В? | 
ШЕННЕН ЕГІ: БЕНЕН [TaN RUN опу ORC Feed 
a Red [GN RUN ORCIOGM Feed 
Fret ar Мо Ае Ней — 
И АСИ НЕЕ ОИ 
ШЕННЕН ГІЛІ: Heaciamp washer Relay бота | 
[S»AmpPmk — | маб Сотова 
| [Ома ____| ва 00701962 ConniPOM —— — 
в лек — | — [Ая | 
5 [40AmpGreen | — [Ая | 
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э 30 Атр Рик | | Headlamp Washer Control / Smart Glass 


CAUTION: When installing the Integrated Power Module cover, it is important to ensure the cover is prop- 
erly positioned and fully latched. Failure to do so may allow water to get into the Integrated Power Module, 
and possibly result in an electrical system failure. 


CAUTION: When replacing a blown fuse, it is important to use only a fuse having the correct amperage 
rating. The use of a fuse with a rating other than indicated may result in a dangerous electrical system 
overload. If a properly rated fuse continues to blow, it indicates a problem in the circuit that must be cor- 
rected. 
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MAINTENANCE SCHEDULES 


DESCRIPTION 
MAINTENANCE SCHEDULE 


There are three maintenance schedules that show required service for your vehicle. 
First is Schedule "B"- ALL ENGINES. It is for vehicles that are operated under the conditions that are listed below 
and at the beginning of the schedule. 
e Day or night temperatures are below 32° F (0° C). 
e Stop and go driving. 
e Extensive engine idling. 
Driving in dusty conditions. 
Short trips of less than 10 miles (16 km). 
e More than 50% of your driving is at sustained high speeds during hot weather, above 90° F (32° C). 
Trailer towing. 
e Taxi, police, or delivery service (commercial service). 
e Off-road or desert operation. 
e Heavy Loading 


NOTE: If ANY of these apply to you then change your engine oil every 3,000 miles (5 000 km) or 3 months, 
whichever comes first and follow schedule “B” of the "Maintenance Schedules” section of this manual. 


NOTE: If ANY of these apply to you then change your coolant every 102,000 miles (170 000 km) or 60 
months, whichever comes first and follow schedule “B” of the "Maintenance Schedules” section of this 
manual. 


NOTE: Most vehicles are operated under the conditions listed for Schedule "B" - ALL ENGINES. 


Second is Schedule "A". It is for vehicles that are not operated under any of the conditions listed under Schedule 
"B". 

Use the schedule that best describes your driving conditions. Where time and mileage are listed, follow the interval 
that occurs first. 


Under no circumstances should oil change intervals exceed 6000 miles (10 000 km) or 6 months whichever comes 
first. 


CAUTION: Failure to perform the required maintenance items may result in damage to the vehicle. 


At Each Stop for Fuel 


e Check the engine oil level about 5 minutes after a fully warmed engine is shut off. Checking the oil level while 
the vehicle is on level ground will improve the accuracy of the oil level reading. Add oil only when the level is 
at or below the ADD or MIN mark. 


e Check the windshield washer solvent and add, if required. 


Once a Month 
e Check tire pressure and look for unusual wear or damage. 
е Inspect the battery and clean and tighten the terminals as required. 
e Check the fluid levels of coolant reservoir, brake master cylinder, and transmission and add as needed. 
• Check all lights and all other electrical items for correct operation. 


At Each Oil Change 
e Change the engine oil filter. 
е Inspect the exhaust system. 
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e Inspect the brake hoses. 

е Inspect the CV joints (if equipped) and front suspension components. 
e Check the manual transmission fluid level (if equipped). 

e Check the coolant level, hoses, and clamps. 


CAUTION: Do not check the automatic transaxle fluid. It must be check by a trained service technician 
every 15,000 miles and if required only the recommended fluid be added. Refer to the section "Fluids, Lubri- 
cants And Genuine Parts" for the proper fluid. 


SCHEDULE B 


Follow schedule "B" if you usually operate your vehicle under one or more of the following conditions. 
e Day or night temperatures are below 32? F (0? C). 
e Stop and go driving. 

Extensive engine idling. 

Driving in dusty conditions. 

e Short trips of less than 10 miles (16 km). 

е More than 50% of your driving is at sustained high speeds during hot weather, above 90? F (32? C). 

e Trailer towing. 

e Taxi, police, or delivery service (commercial service). 

e Off-road or desert operation. 

e Heavy Loading 


NOTE: If ANY of these apply to you then change your engine oil every 3,000 miles (5 000 km) or 3 months, 
whichever comes first and follow schedule “B” of the "Maintenance Schedules” section of this manual. 


NOTE: If ANY of these apply to you then change your coolant every 102,000 miles (170 000 km) or 60 
months, whichever comes first and follow schedule “B” of the "Maintenance Schedules” section of this 
manual. 


Miles 3,000 6,000 9,000 12,000 15,000 
(Kilometers) (5 000) (10 000) | (15 000) | (20 000) ки 000) 
Change engine oil and engine oil filter, or at 3 months 

whichever comes first. 


[Rotate tires. | tires. 


а spare tire for proper pressure and correct 
stowage. 

Inspect engine air cleaner filter, replace if 
necessary. 


Inspect and replace make-up air filter, f required. | | | 


Miles 18,000 21,000 24,000 27,000 30,000 
(Kilometers) (30 ~ (35 ы; (40 200) (45 о) (50 — 
Change engine oil and engine oil filter, or at 3 months 

whichever comes first. 


[Rotate tires. = tires. 


ПИ spare tire for proper pressure and correct 
stowage. 


Inspect brake linings. — — ^ ^ | brake [Inspect brake linings. || 


зе анаа Е Зи 
ресе 
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Miles 18,000 21,000 24,000 27,000 30,000 
(Kilometers) БЕНЕН 000) = 000) = 000) mum 000) BESH чеш 
Inspect PCV valve, LLLILIALINIILIILI D NNNM as |Inspect PCV valve, replace as necessary" | di 


Repose matey oF Wee ПО Ми и а: 


Miles 33,000 36,000 39, 000 42,000 45,000 
(Kilometers) (55 “ (60 090) (65 <= (70 000) (75 <> 
Change engine oil and engine oil filter, or at 3 months 

whichever comes first. 


[Rotate tires. | tires. 


ere eS spare tire for proper pressure and correct 
stowage. 


Inspect brake Inspect brake linings. = 


LI — engine air cleaner filter, replace if 
necessary. 


Inspect and replace make-up air filter, if required. | | | 


Miles 48,000 51,000 54,000 57,000 
(Kilometers) (80 000) | (85 000) | (90 000) | (95 000) 


Change engine oil and engine oil filter, or at 3 months 
whichever comes first. 


Change Automatic Transaxle (CVT) Fluid and Filter — 


[Rotate йе. | tires. 


(ШЕРІН spare tire for proper pressure and correct 
stowage. 


Inspect brake linings. — — | brake [Inspect brake linings. | 


Rao ge же = 
Replace такеора ее рк 
— к е —_—_ 


|Inspect PCV valve, replace as песеззагу“ | PCV valve, [inspect PCV valve, replace аз necessary  — | as necessary.** 


Inspect auto tension drive belt and replace, if 

required. 

Flush and replace engine coolant at 60 months, or 

102,000 miles (170 000 km) whichever comes first. 

Miles j 66,000 
(Kilometers) (110 000) 


Change engine oil and engine oil filter, or at 3 months 
whichever comes first. 


[Rotate tires. пп tires. 


Fee eS spare tire for proper pressure and correct 
stowage. 


Inspect brake linings. о | brake Inspect brake linings. о | 


Inspect engine air cleaner filter, replace if 
necessary. 


Inspect and replace make-up air filter, if required. | | | 
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Miles 63,000 66,000 69,000 72,000 75,000 


(Kilometers) (105 | (110000) | (115 (120 (125 
000) 000) 000) 000) 


Inspect auto tension drive belt and replace, if X 
required. 


Miles | 81,000 
(Kilometers ) (135 000) 


Change engine oil and engine oil filter, ог at 3 months 
whichever comes first. 


| Change Rear Drive Assembly (RDA) fluid. | Rear Drive —— (RDA) fluid. 


a ELEM 


[Rotate tires. = tires. 


о spare tire for proper pressure and correct 
stowage. 


Inspect brake linings. — ^ | brake linings. 


LT — engine air cleaner filter. 
Replace make-up air filter. 
Replace spark plugs. pf И И ЕН 


Inspect PCV valve, Inspect PCV valve, replace as necessary" | as Inspect PCV valve, replace as necessary" | = 


Inspect auto tension drive belt and replace, if 
required. 


" 


m 


Miles 93,000 96,000 99,000 102,000 
(Kilometers) (155 ~_ 195. 000) a 000) “ 000) 
Change engine oil and engine oil filter, or at 3 months 

whichever comes first. 


[Rotate tires. | tires. 


Check spare tire for proper pressure and correct stowage. C 
Flush and replace engine coolant, if not done at 60 months. | рр Хх | 


Miles 105,000 | 108,000 | 111,000 | 114,000 | 117,000 | 120,000 


(Kilometers) (175 (180 (185 (190 (195 (200 
= M са) = = = 


Change engine oil and engine oil filter, or at 3 
months whichever comes first. 
Filter 


[Rotate tires. = tires. 


аен spare tire for proper pressure and correct 
stowage. 


| Inspect brake linings. | brake | Inspect brake linings. | 
| Replace engine air cleaner filter. | | Replace engine air cleaner filter. | air cleaner filter. 


Inspect and replace make-up air filter, if 
required. 


[Replace make-up air filter. | make-up air filter. 


екы О мини НЫ ШЕЕ © 
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Miles 105,000 | 108,000 | 111,000 | 114,000 | 117,000 | 120,000 
(Kilometers) (175 (180 (185 (190 (195 (200 


Inspect PCV valve, replace as necessary.** | |]... |. LP | LX | 


Inspect auto tension drive belt and replace, if X 
required. 


Flush and replace engine coolant, if not replaced 
at 102,000 miles (170 000 km). 


** This maintenance is recommended by the manufacturer to the owner, but not required to maintain the emissions 
warranty. 


SCHEDULE A 


Miles 6,000 12,000 18,000 24,000 30,000 
(Kilometers) (10 000) | (20 000) | (30 000) | (40 000) | (50 000) 
[Months] [30] 


Change engine oil and engine oil filter. 
Rotate tires. X 


Replace engine air cleaner filter. 
Replace make-up air filter. 
Replace spark plugs. 


Miles 36,000 42,000 
(Kilometers) (60 000) | (70 000) 


[Months] 


[Change engine oand engine oie [| X | X | x | x | x рх 


Check spare tire for proper pressure and correct X 
stowage. 


Flush and replace engine coolant at 60 months, 
if not replaced at 102,000 miles (170 000 km). 


x 


Inspect auto tension drive belt and replace, if 
required. 


4-10 VEHICLE QUICK REFERENCE ———— — — — — а" РМ 


Miles 72,000 78,000 84,000 90,000 96,000 


(Kilometers) (120 (130 000) (140 (150 (160 
000) 000) 000) 000) 


[Months] [72] [78] [84] [90] [96] 
Change engine oil and engine oil filter. X 
Rotate tires. 


Check spare tire for proper pressure and correct 
stowage. 


рекет 

Inspect engine air cleaner filter, replace if 

necessary. 

[Replace engine aircleanerfiter | — | — f _ 

Repacemaewparüe. | f | — 

[Replace spark pugs | г ү 

[inspect PCV valve, replace as necessary” | | f _ 
NEN GENE MEE! 


Inspect auto tension drive belt and replace, if required. 


ИШ 
МЕНЕН 
ы. 
= 
Eine 
ИШ 


Miles 102,000 108,000 114,000 120,000 
(Kilometers) (170 000) | (180 000) | (190 000) | (200 000) 
[Months] [102] [108] [114] [120] 


Change engine oil and engine oil filter. 
Rotate tires. 
Check spare tire for proper pressure and correct stowage. 


Flush and replace engine coolant, if not done at 60 months. 


x 
x 
x 
ке ү 

Flush and replace engine coolant, if not done at 102,000 НЕЕ БЕК ЕЕ X 
miles (170 000 km) 

тейт — — — — — — | — [X —— 
Replace engine ar cleaner Wee — — — — | — —| — — [| — 
Replace makeup aH — — — — —| — О —| — — 
Replace spark pigs О —[ — —| — —] 
inspect PCV valve, epaarmecmay" — — | — | — —]| — | 3 


** This maintenance is recommended by the manufacturer to the owner, but not required to maintain the emissions 
warranty. 


Inspection and service should also be performed anytime a malfunction is observed or suspected. Retain all 
receipts. 


WARNING: 

You can be badly injured working on or around a motor vehicle. Do only that service work for which you 
have the knowledge and the right equipment. If you have any doubt about your ability to perform a service 
job, take your vehicle to a competent mechanic. 


MAINTENANCE SCHEDULES - GASOLINE ENGINES - EXPORT 


There are two maintenance schedules that show the required service for your vehicle. 


First is Schedule "A". It lists all the scheduled maintenance to be performed under "normal" (if none of the condi- 
tions in Schedule “В” apply to you) operating conditions. 


Second is Schedule “В.” It is a schedule for vehicles that are operated under the conditions listed below. 


Follow Schedule “В”! you usually operated you vehicle under one or more of the following conditions. 
• Day or night temperatures are below 0? C (32? F). 
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e Stop and go driving. 

e Extensive engine idling. 

e Driving in dusty conditions. 

e Short trips of less than 16 km (10 miles). 

е More than 50% of your driving is at sustained high speeds during hot weather, above 32? С (90° F). 
e Trailer towing. 

e Taxi, police, or delivery service (commercial service). 

e Off-road or desert operation. 


NOTE: If ANY of these apply to you then change your engine oil every 5 000 km (3,000 miles) or 3 months, 
whichever comes first and follow schedule “В” of the "Maintenance Schedules" section of this manual. 


NOTE: If ANY of these apply to you then change your coolant every 163 000 km (102,000 miles) or 60 
months, whichever comes first and follow schedule “В” of the "Maintenance Schedules" section of this 
manual. 


NOTE: Most vehicles are operated under the conditions listed for Schedule "B". 


Use the schedule that best describes your driving conditions. Where time and mileage are listed, follow the interval 
that occurs first. 


CAUTION: Failure to perform the required maintenance items may result in damage to the vehicle. 


At Each Stop for Fuel 
e Check the engine oil level about 5 minutes after a fully warmed engine is shut off. Checking the oil level while 
the vehicle is on level ground will improve the accuracy of the oil level reading. 
e Check the windshield washer solvent and add if required. 


Once a Month 
e Check tire pressure and look for unusual wear or damage. 
е Inspect the battery and clean and tighten the terminals as required. 
e Check the fluid levels of coolant reservoir, brake master cylinder, and transmission and add as needed. 
• Check all lights and all other electrical items for correct operation. 


At Each Oil Change 
e Change the engine oil filter. 
e Inspect the exhaust system. 
e Inspect the brake hoses. 
e Inspect the CV joints (if equipped) and front suspension components. 
e Check the automatic transmission fluid level. 
e Check the coolant level, hoses, and clamps. 


SCHEDULE A 


Kilometers 12 000 24 000 36 000 48 000 60 000 
(Miles) (7,500) (15,000) | (22,500) | (30,000) | (37,500) 
[Months] [30] 


[Ghange engine sand engine se — ххх 


Check spare tire for proper pressure and correct 
stowage. 


[inspect brake ng пък 
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Kilometers 12 000 24 000 36 000 48 000 60 000 
(Miles) (7,500) (15,000) | (22,500) | (30,000) | (37,500) 
[Months] [6] [12] [18] [24] [30] 


[Replace engine air свалете Хр 
ете 
Repaespakpugs | | | [Хх ОНИ 


Kilometers 72 000 84 000 


(Miles) (45,000) | (52,500) | (60,000) | (67,500) | (75,000) 
[Months] [36] [42] 


[Rotate tires. = tires. 


Fete es spare tire for proper pressure and correct 

stowage. 

Flush and replace engine coolant at 60 months, Х 
regardless of mileage. 


| Inspect brake linings. 02020202 | brake [Inspect brake linings, пп 
б зоо жиш | кт г 
[Replace make-up а filter. | ||) | X | | | 
О О а 
| х | 


|Inspect PCV valve, replace as necessary. _ | PCV valve, [inspect PCV valve, replace аз necessary | as necessary. 


Inspect auto tension drive belt and replace if 
required. 


Kilometers 144 000 | 156 000 160 000 | 168 000 | 181 000 | 192 000 
(Miles) (90,000) | (97,500) |(100,000) | (105,000) | (112,500) | (120,000) 
[Months] [72] [78] [84] [90] [96] 


ааа a DR GR 


[Rotate tires. = tires. 


Roae es spare tire for proper pressure and 

correct stowage. 

Flush and replace engine coolant, if not 

done at 60 mos. 

Inspect brake linings. КЕК ЕП КЕНЕН у үү 
п ош еш ou = 


Replace make-up air filter. 
Replace spark plugs. 


Inspect PCV valve, replace as 

necessary. 

Inspect auto tension drive belt and 

replace if required. 

Inspection and service should also be performed anytime a malfunction is observed or suspected. Retain all 
receipts. 
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SCHEDULE B 
Follow schedule “В” if you usually operate your vehicle under one or more of the following conditions. 
• Day or night temperatures are below 0? C (32? F). 
e Stop and go driving. 
e Extensive engine idling. 
e Driving in dusty conditions. 
e Short trips of less than 16 km (10 miles). 
е More than 50% of your driving is at sustained high speeds during hot weather, above 32? C (90° F). 
e Trailer towing. 
e Taxi, police, or delivery service (commercial service). 
e Off-road or desert operation. 


NOTE: If ANY of these apply to you then change your engine oil every 3,000 miles (5 000 km) or 3 months, 
whichever comes first and follow schedule “B” of the "Maintenance Schedules” section of this manual. 


NOTE: If ANY of these apply to you then change your coolant every 102,000 miles (163 000 km) or 60 
months, whichever comes first and follow schedule “B” of the "Maintenance Schedules” section of this 
manual. 


Kilometers 5 000 10 000 14 000 19 000 24 000 
(Miles) (3,000) (6,000) (9,000) | (12,000) ка 000) 
Change engine oil and engine oil filter, ог at 3 months 

whichever comes first. 


[Rotate tires. | tires. 


Ur" spare tire for proper pressure and correct 
stowage. 

Inspect engine air cleaner filter, replace if 
necessary. 


Inspect and replace make-up air filter, if required. | | | 


Kilometers 29 000 34 000 38 000 43 000 48 000 
(Miles) (18, “ (21 000) (24, = (27, = (30, A 
Change engine oil and engine oil filter, or at 3 months 

whichever comes first. 


[Rotate tires. ____________| tires. 


о spare tire for proper pressure and correct 
stowage. 


Inspect brake linings. — — ^ ^ | brake [Inspect brake linings. ———— | 


Replace spark plugs. рх 
[inspect PCV valve, терасе as necessa. | | [p | Х| 


Kilometers 53 000 58 000 62 000 67 000 72 000 
(Miles) (33, “ (36, 700) (39, шш (42, € (45, 700) 
Change engine oil and engine oil filter, ог at 3 months 

whichever comes first. 


[Rotate tires. | tires. 
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Kilometers 53 000 58 000 62 000 67 000 72 000 
(Miles) (33,000) | (36,000) | (39, 000) | (42,000) ED 000) 
Check spare tire for proper pressure and correct 

stowage. 


Inspect brake linings. — — ^ | brake linings. 


eeo Pae eS a engine air cleaner filter, replace if 
necessary. 


Inspect and replace make-up air filter, if required. | |. | 


Kilometers 77 000 82 000 86 000 91 000 96 000 
(Miles) (48, “ (51 000) ci 000) en 000) | (60, “ 
Change engine oil and engine oil filter, or at 3 months 

whichever comes first. 


Change Automatic Transaxle (CVT) Fluid and Filter. py 


[Rotate tires. _____________| tires. 


Ur" spare tire for proper pressure and correct 
stowage. 


Inspect brake linings. — — ^ ^ | brake Inspect brake linings. — — ^ ^ | 


Replace engine air cleaner filter, replace if 
necessary. 


[Replace make-up air filter. === make- [Replace make-up air filter. === air filter. 


eas pa ag ае 
лылы г а [ү 


--- ашо ТЕ drive belt and vum if required. | | | 


Flush and replace engine coolant а! 60 months, ог 
102,000 miles (163, 000 km) whichever comes first. 


Kilometers 101 000 | 106 000 110 000 | 115 000 | 120 000 
(Miles) (63, “ (66, = ee 000) we 000) | (75, > 
Change engine oil and engine oil filter, or at 3 months 

whichever comes first. 


[Rotate tires. | tires. 


STIEG UU dur spare tire for proper pressure and correct 
stowage. 


Inspect brake linings. — — ^ ^ | brake Inspect brake linings. — — ^ ^ | 


Inspect engine air cleaner filter, replace if 
necessary. 


Inspect and replace make-up air filter, if required. | | | 
Inspect auto tension drive belt and replace if required. |} +--+ 


Kilometers 125 000 130 000 | 134000 | 139000 | 144 000 
(Miles) (78,000) | (81,000) | (84,000) | (87,000) къ 000) 
Change engine oil and engine oil filter, or at 3 months 

whichever comes first. 


Change Rear Drive = (RDA) fluid. — И И ЕН 
ПЕШ OPT НИ ЕИ НИ КИШИ ИИИ 
ССС [хр [ух ү 
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Kilometers 125 000 130 000 134 000 | 139000 | 144 000 
(Miles) (78,000) | (81,000) (84,000) | (87,000) a 000) 
Check spare tire for proper pressure and correct 

stowage. 


Inspect brake linings. 

Replace engine air cleaner filter. 

Replace make-up air filter. 

Replace spark plugs. 

Inspect PCV valve, replace as necessary. 


Inspect auto tension drive belt апа replace if required. | | | | | | X | 


Kilometers 149 000 154 000 158 000 | 160 000 | 163 000 
uuo [oro 
months whichever comes first. 

Rotate tires. 


Check spare tire for proper pressure and correct 
stowage. 

Flush and replace engine coolant, if not done at 60 
months. 


Kilometers 168 000 173 000 178 000 | 182 000 | 187 000 | 192 000 
(Miles) жи 000) | (108,000) | (111,000) | (114,000) ка 000) ка 000) 
Change engine oil and engine oil filter, ог 

at 3 months whichever comes first. 

Change Automatic Transaxle (CVT) fluid X 
and filter. 


[Rotate tires. — — | tires. 


STIEG Uum spare tire for proper pressure and 
correct stowage. 


Inspect brake | Inspect brake linings. _______ | 
И ie? — | Replace engine air cleaner filter. | air cleaner filter. 


Inspect and replace make-up air filter, 
if required. 


| Replace make-up air filter. _____ | make-up air filter. 
ERI M spark plugs. 


Inspect Replace spak plos ния valve, replace as 

necessary. 

Inspect auto tension drive belt and 

replace if required. 

Inspection and service should also be performed anytime a malfunction is observed or suspected. Retain all 
receipts. 


WARNING: 

You can be badly injured working on or around a motor vehicle. Do only that service work for which you 
have the knowledge and the right equipment. If you have any doubt about your ability to perform a service 
job, take your vehicle to a competent mechanic. 
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REPLACEMENT BULBS 


SPECIFICATIONS 
REPLACEMENT LIGHT BULBS - INTERIOR 


LIGHT BULBS - INTERIOR BULB NUMBER 
Front Header Lamp T578 


Center Dome Lamp 1578 
Rear Cargo/Flashlight 8—A35LF 


REPLACEMENT LIGHT BULBS - EXTERIOR 
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TRAILER TOWING 


SPECIFICATIONS 
TRAILER TOWING 


In this section you will find safety tips and information on limits to the type of towing you can reasonably do with 
your vehicle. Before towing a trailer carefully review this information to tow your load as efficiently and safely as 
possible. 


To maintain warranty coverage, follow the requirements and recommendations in this manual concerning vehicles 
used for trailer towing. 


Common Towing Definitions 
The following trailer towing related definitions will assist you in understanding the following information: 
Gross Vehicle Weight Rating (GVWR) 


The GVWR is the total allowable weight of your vehicle. This includes driver, passengers, cargo and tongue weight. 
The total load must be limited so that you do not exceed the GVWR. 


Gross Trailer Weight (GTW) 


The gross trailer weight (GTW) is the weight of the trailer plus the weight of all cargo, consumables and equipment 
(permanent or temporary) loaded in or on the trailer in its "loaded and ready for operation” condition. The recom- 
mended way to measure GTW is to put your fully loaded trailer on a vehicle scale. The entire weight of the trailer 
must be supported by the scale. 


Gross Combination Weight Rating (GCWR) 


The gross combination weight rating (GCWR) is the total permissible weight of your vehicle and trailer when 
weighed in combination. (Note that GCWR ratings include a 68 kg (150 105) allowance for the presence of a driver). 


Gross Axle Weight Rating (GAWR) 


The GAWR is the maximum capacity of the front and rear axles. Distribute the load over the front and rear axles 
evenly. Make sure that you do not exceed either front or rear GAWR. 


WARNING: 
It is important that you do not exceed the maximum front or rear GAWR. A dangerous driving condition can 
result if either rating is exceeded. You could lose control of the vehicle and have an accident. 


Tongue Weight (TW) 


The downward force exerted on the hitch ball by the trailer. In most cases it should not be less than 10% or more 
than 15% of the trailer load. You must consider this as part of the load on your vehicle. 


Frontal Area 
The maximum height and maximum width of the front of a trailer. 
Trailer Sway Control 


The trailer sway control is a telescoping link that can be installed between the hitch receiver and the trailer tongue 
that typically provides adjustable friction associated with the telescoping motion to dampen any unwanted trailer 
swaying motions while traveling. 


Weight-Carrying Hitch 


A weight-carrying hitch supports the trailer tongue weight, just as if it were luggage located at a hitch ball or some 
other connecting point of the vehicle. These kind of hitches are the most popular on the market today and they’re 
commonly used to tow small- and medium-sized trailers. 
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Weight-Distributing Hitch 


A weight-distributing hitch includes a receiver attached to the tow vehicle, plus a removable hitch head and spring 
bar assembly that fits into the receiver opening and hook up brackets that connect the spring bars to the trailer 
frame. 


Trailer Hitch Classification 


The following chart provides the industry standard for the maximum trailer weight a given trailer hitch class can tow 
and should be used to assist you in selecting the correct trailer hitch for your intended towing condition. Refer to the 
Trailer Towing Weights (Maximum Trailer Weight Ratings) chart for the Max. GTW towable for your given drivetrain. 


Trailer Hitch Classification 


Class Max. GTW (Gross Trailer Wt.) 


Class | - Light Duty 2,000 Ibs (907 Ка) 


Class ІІ - Medium Duty 3,500 16$ (1587 kg) 
Class Ш - Heavy Duty 5,000 16$ (2268 kg) 


Class IV - Extra Heavy Duty 10,000 Ibs (4540 kg 


All trailer hitches should be professionally installed on your vehicle. 


Trailer Towing Weights (Maximum Trailer Weight Ratings) 
The following chart provides the maximum trailer weight ratings towable for your given drivetrain. 


Engine/Transmission Frontal Area Max. GTW (Gross Trailer Wt.) Max. Tongue Wt. (See 
Note 1) 


2.0L Auto 22 Sq. Ft. (2.4 sq. m) 1000 Ibs (450 kg) 150 Ibs (50 kg 
2.4L Auto 22 Sq. Ft. (2.4 sq. m) 1000 165 (450 Ка) 150 1р5 (50 kg 


1.8L Manual 22 Sq. Ft. (2.4 sq. m) 1000 Ibs (450 kg) 150 1р5 (50 kg 
) 


2.4L Auto/Man with 32 Sq. Ft. (2.4 sq. m) 2000 Ibs (450 kg 150 16$ (50 kg 
Trailer Tow Prep 
Package (AHC) 


Refer to local laws for maximum trailer towing speeds. 


NOTE: The trailer tongue weight must be considered as part of the combined weight of occupants and 
cargo, and should never exceed the weight referenced on the Tire and Loading Information placard. Refer to 
the Tire-Safety Information Section in this manual. 


Trailer and Tongue Weight 


Always load a trailer with 6096 to 6596 of the weight in the front of the trailer. This places 1096 to 1596 of the Gross 
Trailer Weight (GTW) on the tow hitch of your vehicle. Loads balanced over the wheels or heavier in the rear can 
cause the trailer to sway severely side to side which will cause loss of control of the vehicle and trailer. Failure to 
load trailers heavier in front is the cause of many trailer accidents. 


Never exceed the maximum tongue weight stamped on your bumper or trailer hitch. 
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Consider the following items when computing the 
weight on the rear axle of the vehicle: 
e The tongue weight of the trailer. 
e The weight of any other type of cargo or equip- 
ment put in or on your vehicle. 
e The weight of the driver and all passengers. 


NOTE: Remember that everything put into or on А 
the trailer adds їо Ше load on your vehicle. Also, TOW y 
additional factory-installed options, or dealer-in- HEIGHT 
stalled options, must be considered as part of the 
total load on your vehicle. Refer to the Tire and 
Loading Information placard in the Tire Safety 
Information Section of this manual for the maximum combined weight of occupants and cargo for your 
vehicle. 


81546c40 


Towing Requirements 


To promote proper break-in of your new vehicle drivetrain components the following guidelines are recommended: 


CAUTION: 

e Avoid towing a trailer for the first 500 miles (805 km) of vehicle operation. Doing so may damage your 
vehicle. 

е During the first 500 miles (805 km) of trailer towing, limit your speed to 50 mph (80 km/h). 


When towing a trailer, never exceed the GAWR, or GCWR, ratings. 


WARNING: 

Improper towing can lead to an injury accident. Follow these guidelines to make your trailer towing as safe 
as possible: 

Make certain that the load is secured in the trailer and will not shift during travel. When trailering cargo that 
is not fully secured, dynamic load shifts can occur that may be difficult for the driver to control. You could 
lose control of your vehicle and have an accident. 


e When hauling cargo or towing a trailer, do not overload your vehicle or trailer. Overloading can cause a loss of 
control, poor performance or damage to brakes, axle, engine, transmission, steering, suspension, chassis 
structure or tires. 

e Safety chains must always be used between your vehicle and trailer. Always connect the chains to the frame 
or hook retainers of the vehicle hitch. Cross the chains under the trailer tongue and allow enough slack for 
turning corners. 

e Vehicles with trailers should not be parked on a grade. When parking, apply the parking brake on the tow 
vehicle. Put the tow vehicle automatic transmission in P for Park. With a manual transmission, shift the trans- 
mission into reverse. Always, block or "chock" the trailer wheels. 

е GCWR must not be exceeded. 

• Total weight must be distributed between the tow vehicle and the trailer such that the following four 
ratings are not exceeded: 

e GVWR 

e GTW 

е GAWR 

e Tongue weight rating for the trailer hitch utilized (This requirement may limit the ability to always achieve the 
1096 to 1596 range of tongue weight as a percentage of total trailer weight). 


Towing Requirements — Tires 


— Do not attempt to tow a trailer while using a compact spare tire. 


- Proper tire inflation pressures are essential to the safe and satisfactory operation of your vehicle. Refer to the 
Tires-General Information section of this manual on Tire Pressures for proper tire inflation procedures. 


— Also, check the trailer tires for proper tire inflation pressures before trailer usage. 
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— Check for signs of tire wear or visible tire damage before towing a trailer. Refer to the Tires-General Informa- 
tion section of this manual on Tread Wear Indicators for the proper inspection procedure. 

- When replacing tires refer to the Tires-General Information section of this manual on Replacement Tires for 
proper tire replacement procedures. Replacing tires with a higher load carrying capacity will not increase the vehi- 
cle's GVWR and GAWR limits. 


Towing Requirements — Trailer Brakes 


- Do not interconnect the hydraulic brake system or vacuum system of your vehicle with that of the trailer. This 
could cause inadequate braking and possible personal injury. 

- An electronically actuated trailer brake controller is required when towing a trailer with electronically actuated 
brakes. When towing a trailer equipped with a hydraulic surge actuated brake system, an electronic brake con- 
troller is not required. 

- Trailer brakes are recommended for trailers over 1,000 lbs (450 kg) and required for trailers in excess of 2,000 
lbs (907 kg). 


CAUTION: 

If the trailer weighs more than 1,000 Ibs (450 kg) loaded, it should have its own brakes and they should be 
of adequate capacity. Failure to do this could lead to accelerated brake lining wear, higher brake pedal 
effort, and longer stopping distances. 


WARNING: 

Do not connect trailer brakes to your vehicle's hydraulic brake lines. It can overload your brake system and 
cause it to fail. You might not have brakes when you need them and could have an accident. 

Towing any trailer will increase your stopping distance. When towing you should allow for additional space 
between your vehicle and the vehicle in front of you. Failure to do so could result in an accident. 


Towing Requirements — Trailer Lights & Wiring 


Whenever you pull a trailer, regardless of the trailer size, stop lights and turn signals on the trailer are required for 
motoring safety. 


The Trailer Tow Package may include a 4 and 7 pin wiring harness. Use a factory approved trailer harness and 
connector. 


NOTE: Do not cut or splice wiring into the vehicles wiring harness. 


The electrical connections are all complete to the vehicle but you must mate the harness to a trailer connector. 
Refer to the following illustrations. 


RIGHT 
STOP/TURN ИШ. 
LEFT FEMALE 
STOP/TURN МЕ пон PINS 
PARK 1 


GND MALE PIN 


813262be 
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Towing Tips 

Before setting out on a trip, practice turning, stopping 
and backing the trailer in an area away from heavy 
traffic. 

If using a manual transmission vehicle for trailer tow- 
ing, all starts must be in FIRST gear to avoid exces- 
sive clutch slippage. 


Towing Tips — Electronic Speed Control (If 
Equipped) 


- Don't use in hilly terrain or with heavy loads. 
- When using the speed control, if you experience 
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RUNNING 
LAMPS 


LH 
STOP/ 
TURN 


GROUND 


BATTERY 


BACKUP 
LAMPS 


RH 
STOP/ 
TURN 


Me ы ELECTRIC 
BRAKES 


812634c6 


speed drops greater than 10 mph (16 km/h), disengage until you can get back to cruising speed. 
- Use speed control in flat terrain and with light loads to maximize fuel efficiency. 


Towing Tips — Cooling System 


To reduce potential for engine and transmission overheating, take the following actions: 
e City Driving - When stopped for short periods of time, put transmission in neutral and increase engine idle 


speed. 
e Highway Driving - Reduce speed. 
e Air Conditioning - Turn off temporarily. 


e Refer to Cooling System Operating information in the Maintenance section of this manual for more information. 
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BRAKES - BASE 
DESCRIPTION - BASE BRAKE SYSTEM 


The base brake system consists of the following components: 
e Brake pedal 
e Power brake booster 
e Master cylinder 
е Proportioning valves (2) (non-ABS vehicles only) 
e Brake tubes and hoses 
e Disc brakes (front) 
e Disc brakes (rear) (optional) 
e Drum brakes (rear) (standard) 
e Parking brake 


The hydraulic brake system is diagonally split for both the non-antilock and antilock braking systems. That means 
the left front and right rear brakes are on one hydraulic circuit and the right front and left rear are on the other. 


Front disc brakes control the braking of the front wheels; rear braking is controlled by rear drum brakes as standard 
equipment. Rear disc brakes and antilock brakes with or without traction control are optional. 


Vehicles equipped with the optional antilock brake system (ABS) use a system that shares most base brake hard- 
ware used on vehicles without ABS. For more information on ABS (Refer to 5 - BRAKES - ABS - DESCRIPTION). 


The parking brake system consists of a hand-operated lever mounted between the front seats that actuates parking 
brake cables connecting to the rear brakes. For more information on Parking Brakes, (Refer to 5 - BRAKES/PARK- 
ING BRAKE - DESCRIPTION). 


For information on the Stop Lamp Switch, (Refer to 8 - ELECTRICAL/LAMPS/LIGHTING - EXTERIOR/BRAKE 
LAMP SWITCH - DESCRIPTION). 


WARNING 


WARNING: Dust and dirt accumulating on brake parts during normal use may contain asbestos fibers from 
production or aftermarket brake linings. Breathing excessive concentrations of asbestos fibers can cause 
serious bodily harm. Exercise care when servicing brake parts. Do not sand or grind brake lining unless 
equipment used is designed to contain the dust residue. Do not clean brake parts with compressed air or 
by dry brushing. Cleaning should be done by dampening the brake components with a fine mist of water, 
then wiping the brake components clean with a dampened cloth. Dispose of cloth and all residue containing 
asbestos fibers in an impermeable container with the appropriate label. Follow practices prescribed by the 
Occupational Safety And Health Administration (OSHA) and the Environmental Protection Agency (EPA) for 
the handling, processing, and disposing of dust or debris that may contain asbestos fibers. 


CAUTION 


CAUTION: Use only Mopar? Brake Fluid DOT 3 Motor Vehicle or equivalent from a tightly sealed container. 
Do not use petroleum-based fluid because seal damage in the brake system will result. (Refer to 5 - 
BRAKES/HYDRAULIC/MECHANICAL/FLUID - SPECIFICATIONS) 


CAUTION: Brake fluid will damage painted surfaces. If brake fluid is spilled on any painted surfaces, wash 
it off immediately with water. 


CAUTION: Never use gasoline, kerosene, alcohol, motor oil, transmission fluid, or any fluid containing min- 
eral oil to clean system components. These fluids damage rubber cups and seals. 


CAUTION: During service procedures, grease or any other foreign material must be kept off the caliper 
assembly, brake linings, brake rotor and external surfaces of the hub. 
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CAUTION: When handling the brake rotor and caliper, be careful to avoid damaging the brake rotor and 
caliper, and scratching or nicking the brake shoe lining. 


DIAGNOSIS AND TESTING 
BASE BRAKE SYSTEM DIAGNOSIS CHARTS 


NOTE: There are three diagnosis charts following that cover the RED BRAKE WARNING INDICATOR, BRAKE 
NOISE and OTHER BRAKE CONDITIONS. 


RED BRAKE WARNING INDICATOR 


CONDITION POSSIBLE CAUSES CORRECTION 


RED BRAKE WARNING 1. Parking brake lever not fully 1. Release parking brake lever. 
INDICATOR ON released. 


2. Parking brake warning switch on 2. Inspect and replace switch as necessary. 
parking brake lever. 


3. Brake fluid level low in reservoir. 3. Fill reservoir. Check entire system for 


leaks. Repair or replace as required. 


4. Brake fluid level switch. 4. Disconnect switch wiring connector. If 
lamp goes out, replace switch. 


5. Mechanical instrument cluster 5. Refer to Appropriate Diagnostic 
(MIC) problem. Information. 


6. ABS EVBP malfunction. 6. Refer to ABS section and Appropriate 
Diagnostic Information. 


BRAKE NOISE 


CONDITION POSSIBLE CAUSES CORRECTION 


DISC BRAKE CHIRP 1. Excessive brake rotor runout. 1. Refer to brake rotor - diagnosis and 
testing. Correct as necessary. 


DISC BRAKE RATTLE OR | 1. Broken or missing spring clips. 1. Replace brake shoes. 
CLUNK 


2. Caliper guide pin bolts loose. 2. Tighten guide pin bolts. 

3. Missing abutment shims. 3. Replace missing abutment shims. 
DISC BRAKE SQUEAK AT | 1. Brake shoe linings. 1. Replace brake shoes. 
LOW SPEED (WHILE 


APPLYING LIGHT BRAKE 
PEDAL EFFORT) 


DRUM BRAKE CHIRP 1. Lack of lubricant on brake shoe 1. Lubricate shoe contact areas on brake 
support plate where shoes ride. shoe support plates. 


2. Wheel cylinder out of alignment. 2. Loosen wheel cylinder mounting bolts, 
realign wheel cylinder with brake shoes and 
tighten mounting bolts. 


DRUM BRAKE CLUNK 1. Drum(s) have threaded machined | 1. Reface or replace drake drums as 
braking surface. necessary. 


DRUM BRAKE HOWL OR 1. Lack of lubricant on brake shoe 1. Lubricate shoe contact areas on brake 
MOAN support plate where shoes ride and shoe support plates and at the anchor. 
at the anchor. 


2. Rear brake shoes. 2. Replace rear brake shoes. 
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CONDITION POSSIBLE CAUSES CORRECTION 


SCRAPING (METAL-TO- 1. Foreign object interference with 1. Inspect brakes and remove foreign 
METAL). brakes. object. 
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2. Brake shoes worn out. 2. Replace brake shoes. Inspect rotors and 


drums. Reface or replace as necessary. 


SCRAPING OR WHIRRING | 1. ABS wheel speed sensor hitting 1. Inspect, correct or replace faulty 
tone wheel. component(s). 


OTHER BRAKE CONDITIONS 


CONDITION 


POSSIBLE CAUSES 


CORRECTION 


BRAKES CHATTER 


1. Rear brake drum out of round or 
disc brake rotor has excessive 
thickness variation. 


1. Isolate condition as rear or front. 
Reface or replace brake drums or 
rotors as necessary. 


BRAKES DRAG (FRONT 
OR ALL) 


BRAKES DRAG (REAR 
ONLY) 


1. Contaminated brake fluid. 


2. Binding caliper pins or bushings. 
3. Misadjusted brake lamp switch. 


4. Master cylinder not fully returning. 


5. Binding brake pedal. 


1. Parking brake cables binding or 
froze up. 

2. Parking brake cable return spring 
not returning shoes. 

3. Service brakes not adjusted 
properly (rear drum brakes only). 


4. Obstruction inside the center 
console preventing full return of the 
parking brake cables. 


1. Check for swollen seals. Replace all 
system components containing rubber. 


2. Replace pins and bushings 


3. Replace brake lamp switch. (Refer to 
8 - ELECTRICAL/LAMPS/LIGHTING - 
EXTERIOR/BRAKE LAMP SWITCH - 
REMOVAL) 


4. Inspect master cylinder and replace 
as necessary. 


5. Replace brake pedal/bushings. 


1. Check cable routing. Replace cables 
as necessary. 


2. Replace cables as necessary. 


3. Adjust rear brake shoes. Refer to 
Brake Pads/Shoes - Drum Brake. 


4. Remove console and remove 
obstruction. 


BRAKES GRAB 


1. Contaminated brake shoe linings. 


2. Improper power brake booster 
assist. 


1. Inspect and clean, or replace shoes. 
Repair source of contamination. 


2. Refer to Power Brake Booster in this 
section. 


EXCESSIVE PEDAL 
EFFORT 


EXCESSIVE PEDAL 
EFFORT (HARD PEDAL - 
CAN'T SKID WHEELS) 


1. Obstruction of brake pedal. 
2. Low power brake booster assist. 
3. Glazed brake linings. 


4. Brake shoe lining transfer to brake 
rotor. 


1. Power brake booster runout 
(vacuum assist). 


1. Inspect, remove or move obstruction. 


2. Refer to Power Brake Booster in this 
section. 


3. Reface or replace brake rotors as 
necessary. Replace brake shoes. 


4. Reface or replace brake rotors as 
necessary. Replace brake shoes. 


1. Check booster vacuum hose and 
engine tune for adequate vacuum 
supply. Refer to Power Brake Booster. 
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CONDITION 
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POSSIBLE CAUSES 


PM 


CORRECTION 


EXCESSIVE PEDAL 


TRAVEL (VEHICLE STOPS 


OK) 


1. Air in brake lines. 


2. Rear drum brake auto-adjuster 
malfunctioning. 


1. Bleed brakes. 


2. Inspect and replace drum brake 
components as necessary. Adjust rear 
brakes. 


EXCESSIVE PEDAL 
TRAVEL (ONE FRONT 
WHEEL LOCKS UP 


DURING HARD BRAKING) 


1. One of the two hydraulic circuits is 
malfunctioning. 


1. Inspect system for leaks. Check 
master cylinder for internal malfunction. 


PEDAL PULSATES/ 
SURGES DURING 
BRAKING 


1. Rear brake drum out of round or 
disc brake rotor has excessive 
thickness variation. 


1. Isolate condition as rear ог front. 
Reface or replace brake drums or 
rotors as necessary. 


PEDAL IS SPONGY 


1. Air in brake lines. 


1. Bleed brakes. 


PREMATURE REAR 
WHEEL LOCKUP 


1. Contaminated brake shoe linings. 


2. Inoperative proportioning valve 
(non-ABS vehicles only). 


3. ABS EVBP not functioning. 


1. Inspect and clean, or replace shoes. 
Repair source of contamination. 


2. Test proportioning valves following 
diagnosis and testing procedure. Refer 
to Proportioning Valve. Replace valves 
as necessary. 


3. Refer to the ABS section and 
Appropriate Diagnostic Information. 


STOP LAMPS STAY ON 


1. Brake lamp switch out of 
adjustment. 


2. Brake pedal binding. 


3. Power brake booster not allowing 
pedal to return completely. 


1. Replace brake lamp switch. (Refer to 
8 - ELECTRICAL/LAMPS/LIGHTING - 
EXTERIOR/BRAKE LAMP SWITCH - 
REMOVAL) 


2. Inspect and replace as necessary. 
3. Replace power brake booster. 


VEHICLE PULLS TO 
RIGHT OR LEFT ON 
BRAKING 


1. Frozen brake caliper piston. 


2. Contaminated brake shoe lining 
(most likely front lining). 


3. Pinched brake lines. 
4. Leaking piston seal. 
5. Suspension problem. 


1. Replace frozen piston or caliper. 
Bleed brakes. 


2. Inspect and clean, or replace shoes. 
Repair source of contamination. 


3. Replace pinched line. 
4. Replace piston seal or brake caliper. 
5. Refer to the Suspension section. 


PARKING BRAKE - 
EXCESSIVE HANDLE 
TRAVEL 


1. Rear brakes out of adjustment. 


1. Adjust rear drum brake shoes, or 
rear parking brake shoes on vehicles 
with rear disc brakes. 


STANDARD PROCEDURE 
BASE BRAKE BLEEDING 


NOTE: For bleeding the ABS hydraulic system, refer to Antilock Brake System Bleeding in the Antilock 
Brake System section. 


РМ 


CAUTION: Before removing the master cylinder cap, wipe it clean to prevent dirt and other foreign matter 


from dropping into the master cylinder reservoir. 


CAUTION: Use only Mopar? brake fluid or an equivalent from a fresh, tightly sealed container. Brake fluid 


must conform to DOT 3 specifications. 


NOTE: For bleeding of the Antilock Brake System, (Refer to 5 - BRAKES - ABS - STANDARD PROCEDURE). 


Do not pump the brake pedal at any time while having a bleeder screw open during the bleeding process. This will 
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only increase the amount of air in the system and make additional bleeding necessary. 


Do not allow the master cylinder reservoir to run out of brake fluid while bleeding the system. An empty reservoir will 


allow additional air into the brake system. Check the fluid level frequently and add fluid as needed. 


The following wheel circuit sequence for bleeding the brake hydraulic system should be used to ensure adequate 


removal of all trapped air from the hydraulic system. 


e Left rear wheel 
• Right front wheel 
e Right rear wheel 
e Гей front wheel 


MANUAL BLEEDING 


NOTE: To bleed the brakes manually, the aid of a helper will be required. 


1. 


Attach a clear plastic hose (1) to the bleeder screw 
and feed the hose into a clear jar (2) containing 
enough fresh brake fluid to submerge the end of 
the hose. 


. Have a helper pump the brake pedal three or four 


times and hold it in the down position. 


. With the pedal in the down position, open the 


bleeder screw at least one full turn. 


. Once the brake pedal has dropped, close the 


bleeder screw. After the bleeder screw is closed, 
release the brake pedal. 


. Repeat the above steps until all trapped air is 


removed from that wheel circuit (usually four or five 
times). 
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6. Bleed the remaining wheel circuits in the same 
manner until all air is removed from the brake sys- 
tem. Monitor the fluid level in the master cylinder 
reservoir (2) to make sure it does not go dry. 

7. Check and adjust brake fluid level to the FULL 
mark. 

8. Check the brake pedal travel. If pedal travel is 
excessive or has not been improved, some air may 
still be trapped in the system. Re-bleed the brakes 
as necessary. 

9. Test drive the vehicle to verify the brakes are oper- 
ating properly and pedal feel is correct. 


81824296 


PRESSURE BLEEDING 
NOTE: Follow pressure bleeder manufacturer's instructions for use of pressure bleeding equipment. 


Following the same wheel circuit sequence as prescribed for manual bleeding. 


1. Attach Master Cylinder Cap (2), Special Tool 6921, 
in place of the filler cap on the master cylinder res- 
ervoir (3). 

2. Attach Bleeder Tank (1), Special Tool C-3496-B, or 
an equivalent, to the Master Cylinder Cap 6921. 
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3. Attach a clear plastic hose (1) to the bleeder screw 
and feed the hose into a clear jar (2) containing 
enough fresh brake fluid to submerge the end of 
the hose. 


4. Open the bleeder screw at least one full turn or 
more to obtain a steady stream of brake fluid. 


5. After approximately 4—8 ounces of fluid have been 
bled through the brake circuit and an air-free flow 
is maintained in the clear plastic hose and jar, 
close the bleeder screw. 


6. Repeat this procedure at all the remaining bleeder 
Screws. 
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7. Check and adjust brake fluid level to the FULL 
mark on the reservoir (2). 


8. Check the brake pedal travel. If pedal travel is 
excessive or has not been improved, some air may 
still be trapped in the system. Re-bleed the brakes 
as necessary. 


9. Test drive the vehicle to verify the brakes are oper- 
ating properly and pedal feel is correct. 
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SPECIFICATIONS 


BRAKE ACTUATION 
ACTUATION: 


M10 x 1 


ISO Flare 
M12 x 1 
M12 x 1 


BRAKE FASTENER TORQUE 


23 
i ( 


ABS ABM Mounting Screws (To HCU) 2 
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SPECIAL TOOLS 
BASE BRAKE SYSTEM 


Cap, Master Cylinder 6921 


Bleeder Tubes 8358 


PE 
Фе 


Adapters, Bleeder Tube 8822 


Dial Indicator C-3339A 


PM 
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SWITCH-BRAKE FLUID LEVEL 


DESCRIPTION 


The brake fluid level switch (2) is mounted through the 
center of the fluid reservoir (1). The switch can be ser- 
viced separately from the master cylinder fluid 
reservoir. 


REMOVAL 
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NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


1. Remove the wiring harness connector (1) from the 
brake fluid level switch (2) in the master cylinder 


brake fluid reservoir. 


1909 
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2. Push together the retaining tabs (1) holding the 
brake fluid level switch in place in the brake fluid 
reservoir (2). 


3. Pull the brake fluid level switch out the right side of 
the reservoir. 


INSTALLATION 


1. Align the brake fluid level switch with its mounting 
hole on the right side of the master cylinder brake 
fluid reservoir. Push the switch into the fluid reser- 
voir until the switch retaining tabs (1) are expanded 
on the opposite side of the reservoir (2), locking it 
in place. 


PM 
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2. Connect the wiring harness connector (1) to the 
switch (2). 
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HYDRAULIC/MECHANICAL 


DESCRIPTION 
DISC BRAKES 


There are several brake packages available featuring either a disc/drum combination or a disc/disc combination. 
e "15-inch" vented front disc/9-inch rear drum (BRA) 
e "15-inch" vented front disc/9-inch rear drum with ABS (BRK) 
е “16-inch” vented front disc/9-inch rear drum with ABS (ВА) 
е “16-inch” vented front disc/”’14-inch” solid rear disc with ABS (BRF) 
е "16-inch" vented front disc/"14-inch" solid rear disc with ESP (ВАР) 


Only one package is available on Export vehicles, that is a “16-inch” vented front disc/"14-inch" (BR1) solid rear disc 
with ABS. It is like the BRF brake package, except the front brake linings are different. 


*15-INCH" FRONT DISCS 


“15-inch” front disc brakes (so called because they are designed to fit inside 15-inch or larger wheels) feature 2.2 
inch (57 mm) single-piston floating calipers acting on 10.8 x 1.0 in. (276 x 26 mm) vented disc rotors. 


“16-INCH” FRONT DISCS 


“16-inch” front disc brakes (so called because they are designed to fit inside 16-inch or larger wheels) feature 2.2 
inch (57 mm) single-piston floating calipers acting on 11.5 x 1.0 in. (294 x 26 mm) vented disc rotors. 


“14-INCH” REAR DISCS 


“14-inch” rear disc brakes feature 1.4 inch (85 mm) single-piston floating calipers acting on 10.3 x 0.39 in. (262 x 10 
mm) solid disc rotors. 


Each disc brake assembly consists of the following major components: 
e Caliper 
e Caliper adapter bracket 
e Pads (Shoe and lining assemblies) 
e Rotor 


All calipers are the low-drag type. New technology caliper construction allows minimal drag of the pads on the discs 
with low clearance to the rotors to maintain maximum pedal feel and responsiveness. 


All calipers are coated, giving them a bright appearance. This coating offers corrosion protection and a long-term 
neat appearance. Steel pistons are used in all calipers. 


The main difference between the two front disc brakes 
packages are rotor size (diameter) and caliper adapter 
bracket (1) length. 


The caliper guide pin bolts are of special interest. 
There are two different caliper guide pin bolts used at 
each brake caliper, one of which has a special sleeve 
at the tip of the guide pin. It is there for anti-rattle and 
noise suppression issues and must be placed cor- 
rectly to work properly. At each front brake caliper (4) 
this bolt (2) is placed at the upper location. 


mr 21 => 
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At each rear brake caliper (1) this bolt (2) is placed at 
the lower location. 


< 
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Front disc brakes are equipped with an audible wear indicator on the right side inboard brake pad only. The left side 
pads do not include an audible wear indicator. 


Rear disc brakes are equipped with audible wear indicators on both left side and right side inboard brake pads. 


When the brake pads are replaced, only brake pads meeting the Original Equipment Manufacturer (OEM) formula- 
tion (such as Mopar? replacement parts) should be used. 


All brake rotors are fully coated with zinc dust, water-soluble, environmentally friendly corrosion preventive. Both the 
friction surfaces and the vents are coated. During initial brake applications of a new rotor, the brake pads scrub the 
coating off the friction surfaces, ensuring that the remainder will be rust free. Coating the vents also ensures that 
there will not be a loss of heat capacity over time. 


REAR DRUM BRAKES 


All rear drum brake equipped vehicles feature 9 inch (229 mm) rear drum brakes. The drum brakes are all two-shoe 
(7), internal-expanding type with an automatic adjuster screw. 


Each rear drum brake consists of these major compo- 
nents as well as the attaching hardware: 

e Adjuster 

e Drum (4) 

e Shoes (6) 

e Support Plate (2) 

e Wheel Cylinder (3) 


81871c52 


The rear drum brakes also serve as part of the parking brake system. (Refer to 5 - BRAKES/PARKING BRAKE - 
DESCRIPTION) 
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DIAGNOSIS AND TESTING 
DRUM BRAKE AUTOMATIC ADJUSTER 


To properly test the drum brake automatic adjuster, the aide of a helper inside the vehicle to apply the brakes will 
be necessary. 


1. 


Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE). 


. Remove the access plug from the rear adjustment slot in each brake support plate. 
. Insert a thin screwdriver in the adjustment slot and push back the adjustment lever. With the lever in this posi- 


tion, back the star wheel adjustment off approximately 10 notches. This will eliminate the possibility that the 
brake is at full adjustment, and can be adjusted no further. 


. Remove the screwdriver from the adjustment slot. 
. Watch the star wheel through the adjustment slot, while a helper applies the brake pedal. As the brake shoes 


apply, the adjustment lever should move downward, turning the star wheel. A definite rotation of the adjuster star 
wheel can be observed if the automatic adjuster is working properly. 


If the star wheel does not move as indicated, the brake drum needs to be removed and further inspection of the 
rear brakes is necessary. 


6. 


If the star wheel is operating properly, readjust the brakes. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ 
BRAKE PADS/SHOES - ADJUSTMENTS). 


Reinstall the adjustment slot access plug. 
Lower the vehicle. 
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PADS-FRONT BRAKE 
REMOVAL 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


1. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 


NOTE: Perform Step 2 through Step 5 on each side of the vehicle to complete pad set removal. 


2. Remove the wheel mounting nuts (3), then the tire 
and wheel assembly (1). 
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CAUTION: When removing the caliper guide pin 
bolts (2, 3) note that one (upper) has a special 
sleeve on the end. И important that his bolt be 
installed in the upper mounting hole when the cal- 
iper is installed. 


3. Remove the two brake caliper guide pin bolts (2, 
3). 

4. Remove the disc brake caliper (4) from the disc 
brake adapter bracket (1) and hang it out of the 
way using wire or a bungee cord. Use care not to 
overextend the brake hose when doing this. 


818271b6 
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5. Remove the brake pads (4, 5) from the caliper 
adapter bracket (2). 


8182d2cf 


CLEANING 


WARNING: Dust and dirt accumulating on brake parts during normal use may contain asbestos fibers from 
production or aftermarket brake linings. Breathing excessive concentrations of asbestos fibers can cause 
serious bodily harm. Exercise care when servicing brake parts. Do not sand or grind brake lining unless 
equipment used is designed to contain the dust residue. Do not clean brake parts with compressed air or 
by dry brushing. Cleaning should be done by dampening the brake components with a fine mist of water, 
then wiping the brake components clean with a dampened cloth. Dispose of cloth and all residue containing 
asbestos fibers in an impermeable container with the appropriate label. Follow practices prescribed by the 
Occupational Safety And Health Administration (OSHA) and the Environmental Protection Agency (EPA) for 
the handling, processing, and disposing of dust or debris that may contain asbestos fibers. 


INSPECTION 


Visually inspect brake pads for uneven lining wear. Also inspect for excessive lining deterioration. Check the clear- 
ance between the tips of the wear indicators (if equipped) on the pads and the brake rotors. 


If a visual inspection does not adequately determine the condition of the lining, a physical check will be necessary. 
To check the amount of lining wear, remove the disc brake pads from the vehicle. 


Measure brake pad minimum thickness. Brake pads must be replaced when usable material on a brake pad lining 
measured at its thinnest point measures one millimeter (0.04 inches) or less. 


NOTE: It is important to inspect both front and rear brake pads during the same inspection. Typically, front 
and rear brake pads wear out at the same time. 


Replace both disc brake pads (inboard and outboard) at each caliper. It is also necessary to replace the pads on 
the opposite side of the vehicle as well as the pads failing inspection to maintain proper braking characteristics. 


If the brake pad assemblies do not require replacement, be sure to reinstall the brake pads in the original position 
they were removed from. 


INSTALLATION 


NOTE: Perform Step 1 through Step 5 on each side of the vehicle to complete pad set installation, then 
proceed to Step 6. 


NOTE: Make sure that the audible wear indicators (if equipped) are placed toward the top when the inboard 
brake pads are installed on each side of the vehicle. 
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1. Place the brake pads (4, 5) in Ше abutment shims 
(3) clipped into the disc brake caliper adapter 
bracket (2) as shown. Place the pad with the wear 
indicator attached on the inboard side (2). 


2. Completely retract the caliper piston back into the 
bore of the caliper. 


CAUTION: Use care when installing the caliper (4) 
onto the adapter bracket (1) to avoid damaging the 
boots. 


3. Install the disc brake caliper over the brake pads 
on the brake caliper adapter bracket. 


CAUTION: When installing the caliper guide pin 
bolts (2, 3) make sure that the one that has a spe- 
cial sleeve on the end is installed in the upper 
mounting hole. 


4. Align the caliper guide pin bolt holes with the 
adapter bracket. Install the upper (with special 
sleeve) (2) and lower (3) caliper guide pin bolts. 
Tighten the guide pin bolts to 43 М.т (32 ft. Ibs.). 


5. Install tire and wheel assembly (1) (Refer to 22 - 
TIRES/WHEELS - INSTALLATION). Install and 
tighten wheel mounting nuts (3) to 135 N-m (100 ft. 
[05.). 


6. Lower the vehicle. 
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7. Pump the brake pedal several times before moving 
the vehicle to set the pads to the brake rotor. 

8. Check and adjust the brake fluid level in the reser- 
voir (2) as necessary. 


9. Road test the vehicle and make several stops to 
wear off any foreign material on the brakes and to 
seat the brake pads. 


8182d296 
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PADS-REAR BRAKE 
REMOVAL 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


1. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 


NOTE: Perform Step 2 through Step 6 on each side of the vehicle to complete pad set removal. 


2. Remove the wheel mounting nuts (3), then the tire 
and wheel assembly (1). 


81790е62 


NOTE: In some cases, it may be necessary to retract Ше caliper piston in its bore a small amount in order 
to provide sufficient clearance between the pads and the rotor to easily remove the caliper from the 
knuckle. This can usually be accomplished before the guide pin bolts are removed, by grasping the rear of 
the caliper and pulling outward working with the guide pins, thus retracting the piston. Never push on the 
piston directly as it may get damaged. 


3. Remove the disc brake caliper (2) lower guide pin 
bolt (1). 


81824908 
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CAUTION: When moving rear brake caliper 
upward, use extreme care not to damage or over- 
extend the flex hose. Damage may occur. 


4. Rotate the caliper (1) upward hinging off the upper 
guide pin bolt. Rotate the caliper upward just 
enough to allow brake pad removal. Hang the cal- 
iper assembly in this position using wire or a bun- 
gee cord. 


8182dc10 


5. Remove the inboard brake pad (5) from the caliper 
adapter bracket (3). 


6. Remove the outboard brake pad (2) from the cali- 
per (1) by prying the brake pad retaining clip over 
the raised area on the caliper. Slide the brake pad 
off of the brake caliper. 
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CLEANING 


WARNING: Dust and dirt accumulating on brake parts during normal use may contain asbestos fibers from 
production or aftermarket brake linings. Breathing excessive concentrations of asbestos fibers can cause 
serious bodily harm. Exercise care when servicing brake parts. Do not sand or grind brake lining unless 
equipment used is designed to contain the dust residue. Do not clean brake parts with compressed air or 
by dry brushing. Cleaning should be done by dampening the brake components with a fine mist of water, 
then wiping the brake components clean with a dampened cloth. Dispose of cloth and all residue containing 
asbestos fibers in an impermeable container with the appropriate label. Follow practices prescribed by the 
Occupational Safety And Health Administration (OSHA) and the Environmental Protection Agency (EPA) for 
the handling, processing, and disposing of dust or debris that may contain asbestos fibers. 
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INSPECTION 


Visually inspect brake pads for uneven lining wear. Also inspect for excessive lining deterioration. Check the clear- 
ance between the tips of the wear indicators (if equipped) on the pads and the brake rotors. 


If a visual inspection does not adequately determine the condition of the lining, a physical check will be necessary. 
To check the amount of lining wear, remove the disc brake pads from the vehicle. 


Measure brake pad minimum thickness. Brake pads must be replaced when usable material on a brake pad lining 
measured at its thinnest point measures one millimeter (0.04 inches) or less. 


NOTE: It is important to inspect both front and rear brake pads during the same inspection. Typically, front 
and rear brake pads wear out at the same time. 


Replace both disc brake pads (inboard and outboard) at each caliper. It is also necessary to replace the pads on 
the opposite side of the vehicle as well as the pads failing inspection to maintain proper braking characteristics. 


If the brake pad assemblies do not require replacement, be sure to reinstall the brake pads in the original position 
they were removed from. 


INSTALLATION 


NOTE: Perform Step 1 through Step 6 on each side of the vehicle to complete pad set installation, then 
proceed to Step 7. 


1. Completely retract the caliper piston back into the piston bore of the caliper. This is required to gain the neces- 
sary pad-to-rotor clearance for the caliper installation onto the steering knuckle. 


NOTE: Place the brake pad with the audible wear 
indicator attached on the inboard side. The audi- T 
ble wear indicator should be positioned at the bot- E 
tom when installed. 


2. Slide the outboard brake pad (2) onto the caliper 
(1). Be sure the retaining clip is squarely seated in 


the depressed areas on the caliper beyond the > | 
raised retaining bead. 2 E. 


3. Place the inboard brake pad (5) in the abutment / \\ Е 


KA 

shims (4) clipped into the disc brake caliper LT R S 

adapter bracket (3) as shown (see preceding note). (6. )))) 
/ ; 


Ст 


OR. 
"D 2 (3) 
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CAUTION: Use care when installing the caliper onto the adapter bracket to avoid damaging the guide pin 
boot. 
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NOTE: The lubricant used on the guide pin portion 
of the guide pin bolt is Niglube RM. Use the appro- 
priate lubricant when necessary. 


4. 


Rotate the disc brake caliper downward over the 
brake rotor and lower part of caliper adapter. 


. Install the disc brake caliper (2) lower guide pin 


bolt (1). Tighten the guide pin bolt to 43 N-m (32 ft. 
[05.). 


. Install tire and wheel assembly (1) (Refer to 22 - 


TIRES/WHEELS - INSTALLATION). Install and 
tighten the wheel mounting nuts (3) to 135 Мт 
(100 ft. Юз.). 


. Lower the vehicle. 
. Pump the brake pedal several times to ensure the 


vehicle has a firm brake pedal before moving the 
vehicle. 


. Road test the vehicle and make several stops to 


wear off any foreign material on the brakes and to 
seat the brake pads. 


PM 
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SHOE AND LININGS-REAR DRUM BRAKE 
REMOVAL 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


NOTE: Make sure parking brake is in "released" position before raising vehicle. 


1. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 


NOTE: Perform Step 2 through Step 16 on each side of the vehicle to complete shoe set removal. It may be 
easier to install the new components on the first side of the vehicle before disassembling the opposite side 
So it may be used as a reference guide for proper installation. 


2. Remove the wheel mounting nuts (3), then the rear 
tire and wheel assembly. 
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3. Remove the brake drum (4). (Refer to 5 - 
BRAKES/HYDRAULIC/MECHANICAL/DRUM - 
REMOVAL) 


81871c52 


5-28 BRAKES - BASE 


4. Remove the lower shoe spring (3). 


5. Compress and remove the hold-down spring (4) 
retaining the rear shoe to the support plate. 


6. Pull the rear shoe (4) away from the anchor (3) 
allowing better access to the parking brake cable 
(2) connection at the lever (1). 


7. Compress the cable return spring, then remove the 
parking brake cable from the parking brake lever. 


PM 
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8. Compress and remove the hold-down spring (2) 
retaining the front shoe to the support plate. 


8186215d 


9. Remove both brake shoes from the wheel cylinder. 


10. Remove both shoes and remaining parts as an 
assembly (3) through the opening between the 
wheel cylinder (1) and support plate hub and 
bearing. 


81863539 


11. Place the shoe assembly outboard-side-up on a 


flat surface. Ew > 
12. Remove the adjuster spring (2) from the leading (1) 


shoe (3) and the lever рам! (1). 


13. Remove the lever pawl (1) from the pivot on the 
rear shoe (5). 


8186353e 
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14. Flip the shoe assembly over to show the inboard 
side. 


15. Remove the upper shoe return spring (1). 


16. Remove the adjuster (5) from the shoes and park- 
ing brake lever (2). 


81863563 


CLEANING 


WARNING: Dust and dirt accumulating on brake parts during normal use may contain asbestos fibers from 
production or aftermarket brake linings. Breathing excessive concentrations of asbestos fibers can cause 
serious bodily harm. Exercise care when servicing brake parts. Do not sand or grind brake lining unless 
equipment used is designed to contain the dust residue. Do not clean brake parts with compressed air or 
by dry brushing. Cleaning should be done by dampening the brake components with a fine mist of water, 
then wiping the brake components clean with a dampened cloth. Dispose of cloth and all residue containing 
asbestos fibers in an impermeable container with the appropriate label. Follow practices prescribed by the 
Occupational Safety And Health Administration (OSHA) and the Environmental Protection Agency (EPA) for 
the handling, processing, and disposing of dust or debris that may contain asbestos fibers. 


INSPECTION 


Inspect the shoe linings. Rear brake shoe linings should show contact across the entire width of the lining and also 
from the heel to the toe of the lining. Replace the shoes if noted otherwise. Brake shoes with lack of contact at the 
toe or heel of the brake shoe lining may be improperly ground. 


Clean and inspect the brake support plate and shoe adjuster screw. Apply a thin coat of Мораг? Multi-Purpose 
Grease or equivalent to the threads of the self-adjuster. Replace the adjuster screw if it is corroded. 


NOTE: Adjuster screws are different side-to-side. Left side adjuster screws have left-hand threads and right 
side adjuster screws have right-hand threads. 


Inspect the return springs and hold-down spring clips. If the existing brake shoe return springs or hold-down spring 
clips have been overheated or damaged, replace them. Overheating indications are paint discoloration or distorted 
end coils. 


INSTALLATION 


NOTE: Perform Step 1 through Step 21 on each side of vehicle to complete shoe set installation, then pro- 
ceed to Step 22. 


РМ 


1. Lubricate shoe contact areas on support plate and 
anchor using Mopar? Brake Lubricant or equiva- 
lent. 

2. Lubricate the adjuster screw threads with Mopar® 
Brake Lubricant or equivalent. Turn adjuster wheel 
in until it is completely seated. 


NOTE: Right side drum brake shown. Left side is 
typical. 


3. Place one front shoe (6) and one rear shoe (3) 
inboard-side-up on a flat surface. (rear shoe has 
parking brake lever attached to it). 

4. Install the adjuster (5), adjuster wheel toward the 
rear, between the two brake shoes. Make sure the 
wide notch in the rear fork aligns with the parking 
brake lever (2). 


5. Install the upper return spring (1) as shown. 


6. Flip the shoe assembly over to show the outboard 
side. 

7. Install the lever pawl (1) onto the pivot located on 
the rear shoe (5). 


8. Install the adjuster spring (2) between the front 
shoe (3) and the lever pawl (1). 
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9. Install the pre-assembled brake shoe assembly (3) 
through the opening between the wheel cylinder (1) 
and support plate hub and bearing. 


81863539 


10. Insert the upper tips of the brake shoes into the 
grooves of the wheel cylinder (1) pistons. 


11. Position the bottom of the front shoe against the (ЕТО > 2 
апсһог рїп (5). О (2) 
12. Install a shoe hold-down pin from the rear, 9 £2 а 


through the support plate and the front shoe. А Ce 
13. Compress and install the hold-down spring (2) -S 
4! 


retaining the front shoe to the support plate. 


8186215d 


14. Compress the parking brake cable return spring, 
then carefully install the cable onto the parking 
brake lever. Release the spring guiding it beneath 
the retaining tab on the lever. 


80f6ab5a 


20. 


. Position the bottom of the rear shoe against Ше 


anchor pin (5). 


. Install a shoe hold-down pin from the rear, 


through the support plate and the rear shoe. 


. Compress and install the hold-down spring (4) 


retaining the rear shoe to the support plate. 


. Install the lower shoe spring (3). 


BRAKES - BASE 5-33 


(1) —— ч (2) 
Жар, 
ЭД | 


81862154 


. Adjust the brake shoes to Ше drum diameter using a brake shoe gauge. (Refer to 5 - BRAKES/HYDRAULIC/ 


MECHANICAL/BRAKE PADS/SHOES - ADJUSTMENTS) 


Install the brake drum (4). (Refer to 5 - BRAKES/ 
HYDRAULIC/MECHANICAL/DRUM - 
INSTALLATION) 


81871c52 
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21. 


22. 


23. 
24. 


Install tire and wheel assembly (1) (Refer to 22 - 
TIRES/WHEELS - INSTALLATION). Install and 
tighten wheel mounting nuts (3) to 135 М-т (100 
ft. Ibs.). 


Slowly rotate both rear wheels and verify that the 
brake drums lightly drag on the shoes. Further 
adjustments may be done using the adjustment 
procedure as necessary. (Refer to 5 - BRAKES/ 
HYDRAULIC/MECHANICAL/BRAKE PADS/ 
SHOES - ADJUSTMENTS) 

Lower the vehicle. 

Road test vehicle stopping in both forward and 
reverse directions. The automatic-adjuster will 


continue to adjust brakes as necessary during 
road test. 


ADJUSTMENTS 
DRUM BRAKE SHOE ADJUSTMENT 


PM 
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NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


1. Verify the parking brake lever is in the fully released position. 
2. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 


DURE) 


NOTE: Perform the following steps on each rear drum brake assembly as necessary. 


3. 


Remove the wheel mounting nuts (3), then the rear 
tire and wheel assembly. 


81790е62 
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4. Remove Ше brake drum (4). (Refer to 5 - 
BRAKES/HYDRAULIC/MECHANICAL/DRUM - 
REMOVAL) 


5. Using a Brake Shoe Gauge (1) Special Tool 
C-3919 or equivalent, measure the inside diameter 
of the brake drum at the center of the shoe contact 
area. Tighten the Саиде setscrew at this 
measurement. 


6. Place the opposite side of the brake shoe gauge 
(2) over the brake shoes (1) as shown. 
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7. Adjust the shoe diameter to the setting on the 
gauge. To adjust the shoe diameter, turn the 
adjuster wheel using a screwdriver inserted through 
the adjusting hole in the rear of the shoe support 
plate. Once the tip of the screwdriver contacts the 
adjuster wheel teeth, move the handle of tool 
upward using the support plate as a pivot to adjust 
the shoes outward. 


81869c7e 


8. If at any time the adjustment needs to be backed 
off, perform the following: 


a. Remove the plug from the rear of the support 
plate below the wheel cylinder. 


b. Insert a small screwdriver through the access 
hole (2) in the support plate, under the 
adjuster, against the lever pawl. The pawl is 
attached to and pivots from the rear brake 
shoe. 


c. While pushing on the pawl with the screwdriver 
to disengage it from the adjuster wheel teeth, 
rotate the wheel (1) upward to back off the 
adjustment using another screwdriver or a 
brake adjuster tool. 


81869c7e 


9. Once the shoe diameter is set, remove the tool and 
install the brake drum (4). (Refer to 5 - BRAKES/ 
HYDRAULIC/MECHANICAL/DRUM - INSTALLA- 
TION) 

10. Turn the brake drum. A slight drag should be felt 

while rotating the drum. If not, repeat the above 
procedure. 


81871с52 
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1. 


. After adjusting both rear drum brakes as neces- 


Install the tire and wheel assembly (1) (Refer to 
22 - TIRES/WHEELS - INSTALLATION). Install 
and tighten wheel mounting nuts (3) to 135 N-m 
(100 ft. Ibs.). 


sary, lower the vehicle. 


81790е62 


. Apply and release the parking brake lever one time after the adjustment process is completed checking parking 


brake operation. 


. Road test the vehicle stopping in both forward and reverse directions. The automatic-adjuster will continue to 


adjust the brakes as necessary during the road test. 
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CALIPER-FRONT DISC BRAKE 
REMOVAL 


PM 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


1. Using a brake pedal holding tool as shown, 
depress the brake pedal past its first one inch of 
travel and hold it in this position. This will isolate 
the master cylinder from the brake hydraulic sys- 
tem and will not allow the brake fluid to drain out of 
the master cylinder reservoir when the lines are 
opened. 

2. Raise and support the vehicle. (Refer to LUBRICA- 
TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE) 


3. Remove the wheel mounting nuts (3), then the tire 
and wheel assembly. 


~ гм М м 8182е680 
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4. Remove Ше banjo Бой (4) connecting the brake 
flex hose (2) to the brake caliper (5). There are two 
washers (3) that will come off with the banjo bolt. 
Discard the washers. 


CAUTION: When removing the caliper guide pin 
bolts (2, 3) note that one (upper) has a special 
sleeve on the end. И important that his bolt be 
installed in the upper mounting hole when the cal- 
iper is installed. 


5. Remove the two brake caliper guide pin bolts (2, 
3). 

6. Slide the disc brake caliper (4) from the disc brake 
adapter bracket (1) and brake pads and remove. 


DISASSEMBLY 
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NOTE: Before disassembling the brake caliper, remove it from the vehicle. (Refer to 5 - BRAKES/HYDRAU- 


LIC/MECHANICAL/DISC BRAKE CALIPER - REMOVAL) 


NOTE: Before disassembling the brake caliper, clean and inspect it. (Refer to 5 - BRAKES/HYDRAULIC/ME- 
CHANICAL/DISC BRAKE CALIPER - CLEANING) (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/DISC 


BRAKE CALIPER - INSPECTION) 


WARNING: Under no condition should high pressure air ever be used to remove a piston from a caliper 


bore. Personal injury could result from such a practice. 


CAUTION: Do not use excessive force when clamping caliper in vise. Excessive vise pressure will cause 


bore distortion. 


1. Mount the caliper in a vise equipped with protective jaws. 
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WARNING: Do not place face or hands near caliper 
and piston if using compressed air pressure to 
remove piston. Do not use high pressure. 


2. Place a wooden block (1) in the caliper as shown. 


3. If necessary, apply low pressure compressed air to 
the caliper fluid inlet in short spurts to force the pis- 
ton out. 

4. Remove the piston from the caliper. 

5. Remove the dust boot from the piston and discard 
it. 


80c4f337 


CAUTION: Do not use a screw driver or other 
metal tool for seal removal. Using such tools can 
scratch the bore or leave burrs on the seal groove 
edges. 


6. Using a soft tool such as a plastic trim stick (1), 
work the piston seal (2) out of its groove in caliper 
piston bore. Discard the used seal. 


7. Clean the piston bore and driled passage ways 
with alcohol or a suitable solvent. Wipe it dry using 
only a lint-free cloth. 

8. Inspect both the piston and bore for scoring or pit- 
ting. Bores that show light scratches or corrosion 
can usually be cleared of the light scratches or cor- 
rosion using crocus cloth. 


CLEANING 


80c4f338 


WARNING: Dust and dirt accumulating on brake parts during normal use may contain asbestos fibers from 
production or aftermarket brake linings. Breathing excessive concentrations of asbestos fibers can cause 
serious bodily harm. Exercise care when servicing brake parts. Do not sand or grind brake lining unless 
equipment used is designed to contain the dust residue. Do not clean brake parts with compressed air or 
by dry brushing. Cleaning should be done by dampening the brake components with a fine mist of water, 
then wiping the brake components clean with a dampened cloth. Dispose of cloth and all residue containing 
asbestos fibers in an impermeable container with the appropriate label. Follow practices prescribed by the 
Occupational Safety And Health Administration (OSHA) and the Environmental Protection Agency (EPA) for 
the handling, processing, and disposing of dust or debris that may contain asbestos fibers. 


To clean or flush the internal passages of the brake caliper, use fresh brake fluid or Mopar® Non-Chlorinated Brake 
Parts Cleaner. Never use gasoline, kerosene, alcohol, oil, transmission fluid or any fluid containing mineral oil to 
clean the caliper. These fluids will damage rubber cups and seals. 
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INSPECTION 


Inspect the disc brake caliper for the following: 
e Brake fluid leaks in and around piston boot area 
e Ruptures, brittleness or damage to the piston dust boot 
If caliper fails inspection, disassemble and recondition caliper, replacing the seals and dust boots. 


ASSEMBLY 


NOTE: Always have clean hands when assembling a brake caliper. 


NOTE: Always use fresh, clean brake fluid when assembling a brake caliper. 


NOTE: Never use an old piston seal. 


1. Dip the NEW piston seal in clean brake fluid and 
install it in the groove (2) of the caliper bore. The 
seal (1) should be started at one area of the 
groove and gently worked around into the groove 
using only your clean fingers to seat it. 


80c4f339 


2. Coat the NEW piston with clean brake fluid. 


3. Coat the NEW piston boot with clean brake fluid 
leaving a generous amount inside the boot. 

4. Position the dust boot over the lower section of the 
piston. 


5. Extend the dust boot below the bottom of the pis- Nah 
ton and guide the lip seal into the groove in the 
caliper piston bore. 


80c4f40a 
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CAUTION: Force applied to the piston (1) to seat it 
in the bore must be applied uniformly to avoid 
cocking and binding of the piston. 


6. Install the piston (1) into the bore, carefully pushing 
it past the piston seal using hand pressure. Push 
the piston in until it bottoms in the caliper bore and 
the dust boot lip seal falls into the groove near the 
top of the piston. 

7. Install the caliper on the vehicle and bleed the 
brakes as necessary. (Refer to 5 - BRAKES/HY- 
DRAULIC/MECHANICAL/DISC BRAKE CALIPER - 
INSTALLATION) 


INSTALLATION 


PM 
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1. Completely retract the caliper piston back into the bore of the caliper. Use a C-clamp to retract the piston. Place 
a wood block over the piston before installing the C-clamp to avoid damaging the piston. 


CAUTION: Use care when installing the caliper (4) 
onto the adapter bracket (1) to avoid damaging the 
guide pin boots. 


2. Install the disc brake caliper over the brake pads 
on the brake caliper adapter bracket. 


CAUTION: When installing the caliper guide pin 
bolts (2, 3) make sure that the one that has a spe- 
cial sleeve on the end is installed in the upper 
mounting hole. 


3. Align the caliper guide pin bolt holes with the 
adapter bracket. Install the upper (with special 
sleeve) (2) and lower (3) caliper guide pin bolts. 
Tighten the guide pin bolts to 43 N-m (32 ft. Ibs.). 


4. Install the banjo bolt (4) connecting the brake flex 
hose (2) to the brake caliper (5). Install NEW wash- 
ers (3) on each side of the hose fitting as the banjo 
bolt is guided through the fitting. Thread the banjo 
bolt into the caliper and tighten it to 24 N-m (18 ft. 
[05.). 
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5. Install the tire and wheel assembly (1) (Refer to 22 
- HRES/WHEELS - INSTALLATION). Install and 
tighten the wheel mounting nuts (3) to 135 Мт 
(100 ft. Ibs.). 


6. Lower the vehicle. 


7. Remove the brake pedal holding tool. 


8. Bleed the caliper as necessary. (Refer to 5 - 
BRAKES - STANDARD PROCEDURE) 


9. Road test the vehicle and make several stops to 
wear off any foreign material on the brakes and to 
seat the brake shoes. 
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CALIPER-REAR DISC BRAKE 


REMOVAL 


PM 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


1. Using a brake pedal holding tool as shown, 
depress the brake pedal past its first one inch of 
travel and hold it in this position. This will isolate 
the master cylinder from the brake hydraulic sys- 
tem and will not allow the brake fluid to drain out of 
the master cylinder reservoir while the lines are 
disconnected. 


N „мем N ~ 81826680 


2. Raise and support the vehicle. (Refer to LUBRICATION 8 MAINTENANCE/HOISTING - STANDARD PROCE- 


DURE) 


3. Remove the wheel mounting nuts (3), then the rear 
tire and wheel assembly. 
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4. Unthread the brake tube nut (2) at the rear flex о 
hose. 


5. Remove the clip (3) securing the rear flex hose to C М 
the trailing link mounted bracket. Remove the flex (1) J 


hose from the bracket. ya (2) 
6. Unthread and remove the brake flex hose (4) from а 
the brake caliper (1). AD < | | S (0, 
у 
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CAUTION: When removing the caliper guide ріп 
bolts (2, 3) note that one (lower) has a special 
sleeve on the end. И important that his bolt be 
installed in the lower mounting hole when the cal- 
iper is installed. 


7. Remove the two brake caliper guide pin bolts (2, 
3). 

8. Slide and remove the disc brake caliper (1) with 
outboard brake pad attached from the disc brake 
adapter bracket, inboard brake pad and rotor. 


9. Remove the outboard brake pad from the caliper 
by prying the brake pad retaining clip over the + | 
raised area on the caliper. Slide the brake pad off x 
of the brake caliper. 


8182db9e 


DISASSEMBLY 


NOTE: Before disassembling the brake caliper, remove it from the vehicle. (Refer to 5 - BRAKES/HYDRAU- 
LIC/MECHANICAL/DISC BRAKE CALIPER - REMOVAL) 


NOTE: Before disassembling the brake caliper, clean and inspect it. (Refer to 5 - BRAKES/HYDRAULIC/ME- 
CHANICAL/DISC BRAKE CALIPER - CLEANING) (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/DISC 
BRAKE CALIPER - INSPECTION) 


WARNING: Under no condition should high pressure air ever be used to remove a piston from a caliper 
bore. Personal injury could result from such a practice. 


CAUTION: Do not use excessive force when clamping caliper in vise. Excessive vise pressure will cause 
bore distortion. 


1. Mount the caliper in a vise equipped with protective jaws. 
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WARNING: Do not place face or hands near caliper 
and piston if using compressed air pressure to 
remove piston. Do not use high pressure. 


2. Place a wooden block (1) in the caliper as shown. 


3. If necessary, apply low pressure compressed air to 
the caliper fluid inlet in short spurts to force the pis- 
ton out. 

4. Remove the piston from the caliper. 

5. Remove the dust boot from the piston and discard 
it. 


80c4f337 


CAUTION: Do not use a screw driver or other 
metal tool for seal removal. Using such tools can 
scratch the bore or leave burrs on the seal groove 
edges. 


6. Using a soft tool such as a plastic trim stick (1), 
work the piston seal (2) out of its groove in caliper 
piston bore. Discard the used seal. 


7. Clean the piston bore and driled passage ways 
with alcohol or a suitable solvent. Wipe it dry using 
only a lint-free cloth. 

8. Inspect both the piston and bore for scoring or pit- 
ting. Bores that show light scratches or corrosion 
can usually be cleared of the light scratches or cor- 
rosion using crocus cloth. 


CLEANING 
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WARNING: Dust and dirt accumulating on brake parts during normal use may contain asbestos fibers from 
production or aftermarket brake linings. Breathing excessive concentrations of asbestos fibers can cause 
serious bodily harm. Exercise care when servicing brake parts. Do not sand or grind brake lining unless 
equipment used is designed to contain the dust residue. Do not clean brake parts with compressed air or 
by dry brushing. Cleaning should be done by dampening the brake components with a fine mist of water, 
then wiping the brake components clean with a dampened cloth. Dispose of cloth and all residue containing 
asbestos fibers in an impermeable container with the appropriate label. Follow practices prescribed by the 
Occupational Safety And Health Administration (OSHA) and the Environmental Protection Agency (EPA) for 
the handling, processing, and disposing of dust or debris that may contain asbestos fibers. 


To clean or flush the internal passages of the brake caliper, use fresh brake fluid or Mopar® Non-Chlorinated Brake 
Parts Cleaner. Never use gasoline, kerosene, alcohol, oil, transmission fluid or any fluid containing mineral oil to 
clean the caliper. These fluids will damage rubber cups and seals. 
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INSPECTION 


Inspect the disc brake caliper for the following: 
e Brake fluid leaks in and around boot area and inboard lining 
e Ruptures, brittleness or damage to the piston dust boot 
e Damaged, dry or brittle guide pin dust boots 
If caliper fails inspection, disassemble and recondition caliper, replacing the seals and dust boots. 


ASSEMBLY 


NOTE: Always have clean hands when assembling a brake caliper. 


NOTE: Always use fresh, clean brake fluid when assembling a brake caliper. 


NOTE: Never use an old piston seal. 


1. Dip the NEW piston seal in clean brake fluid and 
install it in the groove (2) of the caliper bore. The 
seal (1) should be started at one area of the 
groove and gently worked around into the groove 
using only your clean fingers to seat it. 


80c4f339 


2. Coat the NEW piston with clean brake fluid. 


3. Coat the NEW piston boot with clean brake fluid 
leaving a generous amount inside the boot. 

4. Position the dust boot over the lower section of the 
piston. 


5. Extend the dust boot below the bottom of the pis- Nah 
ton and guide the lip seal into the groove in the 
caliper piston bore. 


80c4f40a 
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CAUTION: Force applied to the piston (1) to seat it 
in the bore must be applied uniformly to avoid 
cocking and binding of the piston. 


6. Install the piston (1) into the bore, carefully pushing 
it past the piston seal using hand pressure. Push 
the piston in until it bottoms in the caliper bore and 
the dust boot lip seal falls into the groove near the 
top of the piston. 


7. Install the caliper on the vehicle and bleed the 
brakes as necessary. (Refer to 5 - BRAKES/HY- 
DRAULIC/MECHANICAL/DISC BRAKE CALIPER - 
INSTALLATION) 


80c4f40b 


INSTALLATION 


1. If not already performed, completely retract the caliper piston back into the piston bore of the caliper. Use a 
C-clamp to retract the piston. Place a wood block over the piston before installing the C-clamp to avoid damag- 
ing the piston. 

2. Slide the outboard brake pad onto the caliper. Be sure the retaining clip is squarely seated in the depressed 
areas on the caliper beyond the raised retaining bead. 


CAUTION: Use care when installing the caliper onto the disc brake adapter to avoid damaging the guide pin 
boots. 


3. Install the disc brake caliper with outboard brake pad attached over the inboard brake pad and rotor, onto the 
brake caliper adapter bracket. 


CAUTION: When installing the caliper guide pin 
bolts (2, 3) make sure that the one that has a spe- 
cial sleeve on the end is installed in the lower 
mounting hole. 


4. Align the caliper guide pin bolt holes with the 
adapter bracket. Install the lower (with special 
sleeve) (2) and upper (3) caliper guide pin bolts. 
Tighten the guide pin bolts to 43 N-m (32 ft. Ibs.). 
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5. Thread the rear brake flex hose (4) into the brake 
caliper (1). Tighten the flex hose fitting at the cali- 
per to 15 N-m (133 in. 108.). 

6. Route and install the brake flex hose into the trail- 
ing link mounted bracket. Install the clip (3) secur- 
ing the flex hose to the bracket. 

7. Thread the brake tube nut (2) into brake flex hose. 
Tighten the brake tube nut to 17 N-m (150 in. 16$.). 


8. Install tire and wheel assembly (1) (Refer to 22 - 
TIRES/WHEELS - INSTALLATION). Install and 
tighten the wheel mounting nuts (3) to 135 Мт 
(100 ft. Юз.). 


9. Lower the vehicle. 


10. Remove the brake pedal holding tool. 
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11. Bleed the caliper as necessary. (Refer to 5 - 
BRAKES - STANDARD PROCEDURE) 


12. Road test the vehicle and make several stops to 
wear off any foreign material on the brakes and to 
seat the brake shoes. 
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DRUM 


DIAGNOSIS AND TESTING 
BRAKE DRUM 


With the drum off the vehicle, measure the drum for diameter variation (oval shape). The diameter variation of the 
drum braking surface must not exceed specifications listed in the following table. 


Measure brake drum runout. Brake drum runout should be checked with the drum mounted on a brake lathe. Brake 
drum runout should not exceed specifications listed in the following table. 


If either of these measurements are not within specification, reface or replace the drum. (Refer to 5 - BRAKES/ 
HYDRAULIC/MECHANICAL/DRUM - STANDARD PROCEDURE). 


Always replace the drum if machining will cause the 
diameter to exceed drum maximum diameter. АП brake 

drums (2) are marked on the inside with the maximum (1) 
allowable brake drum diameter (1). Maximum brake 
drum diameter can also be found in the following 


(2) 


table. ph DIA XXX. My 
0 
O 
O 
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BRAKE DRUM LIMITS 


SALES CODE DIAMETER VARIATION RUNOUT MAXIMUM DIAMETER 


ALL 0.20 mm 0.06 mm 230.60 mm 
0.008 in. 0.002 in. 9.079 in. 


STANDARD PROCEDURE 


BRAKE DRUM MACHINING 


If a brake drum is deeply scored or warped, it can be machined on a brake lathe equipped to machine brake drums. 
Follow the manufacturers instructions on the machining procedure. 


Measure the brake drum diameter before machining. If machining the drum will cause the drum to exceed maximum 
allowable diameter, do not machine the brake drum. It needs to be replaced. 
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CAUTION: Do not machine the brake drum if it will 
cause the drum to exceed maximum allowable 
diameter. 


All brake drums (2) are marked with the maximum 
allowable brake drum diameter. All vehicles have it 
marked on the inside of the drum (1). 


When machining, make sure the feed rate for the final 
cut is set to deliver a fine finish. A fine finish helps to 
avoid a screw effect on the brake shoes when the 
brakes are applied. This final feed cut specification 
varies from lathe manufacturer to lathe manufacturer. 


REMOVAL 


PM 
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NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


1. Raise vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE) 


2. Remove the wheel mounting nuts (3), then the tire 
and wheel assembly. 


81790е62 
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3. Slide the brake drum (4) off the wheel mounting 
studs of the hub and bearing (5) and remove it 
from the vehicle. If the drum does not come off, fur- 
ther brake clearance can be obtained by backing 
off the brake adjuster screw. To do so, perform the 
following procedure. 


81871c52 


BACKING OFF SHOE ADJUSTMENT 


1. Remove the plug from the rear of the support plate 
below the wheel cylinder. 


2. Insert a small screwdriver through the access hole 
(2) in the support plate, under the adjuster, against 
the lever pawl. The pawl is attached to and pivots 
from the rear brake shoe. 


3. While pushing on the pawl with the screwdriver to 
disengage it from the adjuster wheel teeth, rotate 
the wheel (1) upward to back off the adjustment 
using another screwdriver or a brake adjuster tool. 


4. Once the adjuster screw is backed off a sufficient 
amount, slide the drum off the wheel mounting 
studs. 


81869c7e 


INSTALLATION 


NOTE: Before installing drum, inspect brake shoe linings for wear, alignment, and contamination. Repair or 
replace as necessary. 


NOTE: If rust or any foreign material is present on hub, drum or wheel mating surfaces, wet wire brush 
these areas to remove prior to assembly of parts. 


1. Properly remove any buildup formed along outer edge of drum's machined braking surface. 


2. Adjust the brake shoes-to-drum diameter using a brake shoe gauge. (Refer to 5 - BRAKES/HYDRAULIC/ME- 
CHANICAL/BRAKE PADS/SHOES - ADJUSTMENTS) 
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3. 


4. 


Slide the brake drum (4) onto the wheel mounting 
studs on the hub and bearing (5). 


Install the tire and wheel assembly (1) (Refer to 22 
- HRES/WHEELS - INSTALLATION). Install and 
tighten the wheel mounting nuts (3) to 135 Мт 
(100 ft. Юз.). 


. Lower the vehicle. 
. Road test the vehicle stopping in both forward and 


reverse directions. The automatic-adjuster will con- 
tinue to adjust the brakes as necessary during the 
road test. 
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FLUID 


DIAGNOSIS AND TESTING 
BRAKE FLUID CONTAMINATION 


Indications of fluid contamination are swollen or deteriorated rubber parts. Swelling indicates the presence of petro- 
leum in the brake fluid. 


To test for contamination, put a small amount of drained brake fluid in clear glass jar. If the fluid separates into 
layers, there is mineral oil or other fluid contamination of the brake fluid. 


If the brake fluid is contaminated, drain and thoroughly flush the brake system. Replace all the rubber parts or 
components containing rubber coming into contact with the brake fluid including: the master cylinder and reservoir; 
proportioning valves (non-ABS); caliper seals; wheel cylinder seals; ABS hydraulic control unit; and all hydraulic fluid 
hoses. 


STANDARD PROCEDURE 
BRAKE FLUID LEVEL CHECKING 


NOTE: Brake fluid level should be checked a minimum of twice a year. 


Master cylinder reservoirs (2) are marked, FULL and 
ADD, indicating the allowable brake fluid level range in 
the master cylinder fluid reservoir. 


CAUTION: Use only Mopar? Brake Fluid DOT 3 
Motor Vehicle or equivalent from a tightly sealed 
container. Do not use petroleum-based fluid 
because seal damage in the brake system will 
result. (Refer to 5 - BRAKES/HYDRAULIC/ME- 
CHANICAL/FLUID - SPECIFICATIONS) 


NOTE: Although there is a range, the preferred 
level is FULL. 


1. Remove the cap (1). 


2. Adjust the brake fluid level to the FULL mark listed 
on the side of the master cylinder fluid reservoir (2) 
as necessary. Do not overfill the system. 


3. Install the cap (1). 


81824296 


SPECIFICATIONS 


BRAKE FLUID 


The brake fluid used in this vehicle must conform to DOT 3 specifications and SAE J1703 standards. No other type 
of brake fluid is recommended or approved for usage in the vehicle brake system. Use only Mopar® Brake Fluid 
DOT 3 Motor Vehicle or equivalent from a tightly sealed container. 


CAUTION: Never use reclaimed brake fluid or fluid from a container which has been left open. An open 
container will absorb moisture from the air and contaminate the fluid. 


CAUTION: Never use any type of a petroleum-based fluid in the brake hydraulic system. Use of such type 
fluids will result in seal damage of the vehicle brake hydraulic system causing a failure of the vehicle brake 
system. Petroleum based fluids would be items such as engine oil, transmission fluid, power steering fluid, 
etc. 
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MASTER CYLINDER 
DESCRIPTION 


The master cylinder used on this vehicle is a Plunger Il design supplied by Continental Teves. The bore diameter Тог 
all applications is 20.6 mm (0.812 in.). 


The non-ABS master cylinder (3) is a four-outlet 
design (one for each wheel brake). There are two 
ports at each piston. One feeds a front wheel brake 
while the other feeds the opposite side rear wheel 
brake. The rear wheel brake ports are drilled and 
threaded to accept screw-in proportioning valves. Both 
valves are threaded into the bottom of the master cyl- 
inder housing. 


818269с0 


All ABS master cylinders (3) аге а two-outlet design 
and the brake tubes from these primary and second- 
ary outlet ports lead directly to the Integrated Control 
Unit (ICU) before going to each wheel brake. 


81826986 


All master cylinders mount to the power brake booster in the same manner. 


The master cylinder body is an anodized aluminum casting. It has a machined bore to accept the master cylinder 
pistons and also has threaded ports with seats for hydraulic brake tube connections. 


The master cylinder has the brake fluid reservoir mounted on top of it which gravity feeds brake fluid to the master 
cylinder when it is required. On manual transmission model vehicles the brake fluid reservoir also feeds the clutch 
hydraulic circuit. The reservoir is made of see-through plastic and it houses the brake fluid level switch. A removable 
brake fluid level switch is mounted in the right side. 
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When the brake pedal is pressed, the master cylinder primary and secondary pistons apply brake pressure through 
the proportioning valves (on non-ABS vehicles) and chassis brake tubes to each brake assembly. The brake fluid 
reservoir supplies the brake hydraulic system with the necessary fluid to operate properly. 


The non-ABS master cylinder's primary outlet ports supply hydraulic pressure to the right front and left rear brakes 
while the secondary outlet ports supply hydraulic pressure to the left front and right rear brakes. ABS equipped 
master cylinder outlet ports supply hydraulic pressure to the ABS Integrated Control Unit (ICU) where it is distributed 
to the individual wheel brakes. 


The master cylinder reservoir cap diaphragm is slit to allow atmospheric pressure to equalize on both sides of the 
diaphragm. 


STANDARD PROCEDURE 
MASTER CYLINDER BLEEDING 


NOTE: On vehicles without ABS this procedure is designed to be performed with the proportioning valves 
installed in the master cylinder. 


1. Clamp the master cylinder in a vise with soft-jaw caps. 


2. Master Cylinder without ABS — Attach the special 
tools for bleeding the master cylinder in the follow- 
ing fashion: 


a. Thread Bleeder Tube Adapter (1), Special Tool 
8822-1, into the primary outlet port of the mas- 
ter cylinder without a proportioning valve. 
Tighten Adapter to 17 N-m (150 іп. 16$.). 


b. Thread Bleeder Tube Adapter (2), Special Tool 
8822-2, into the secondary outlet port of the 
master cylinder without a proportioning valve. 
Tighten Adapter to 17 N-m (150 іп. 16$.). 


c. Thread Bleeder Tube Adapter (4), Special Tool 
8822-1, into the proportioning valve in the 
lower secondary outlet port of the master cylin- 
der. Tighten Adapter to 17 N-m (150 in. 16$.). 


d. Thread Bleeder Tube Adapter (5), Special Tool 
8822-2, into the proportioning valve in the Е 
lower primary outlet port of the master cylinder. 

Tighten Adapter to 17 Мет (150 іп. 16$.). 


e. Thread a Bleeder Tube (6), Special Tool 8358-1, into each Adapter. Tighten tube nuts to 17 N-m (150 in. 
[05.). 


f. Install Bleeder Tubes Adapter (3), Special Tool 9705, in place of the fill cap as shown. 


g. Flex and place the open ends of the Bleeder Tubes into open hose tips on Adapter 9705. Be sure Bleeder 
Tubes are inserted into Adapter 9705 far enough not to come loose during bleed procedure. 
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3. 


Master Cylinder with ABS — Attach the special tools 
for bleeding the master cylinder in the following 
fashion: 


a. Thread Bleeder Tube Adapters (3), Special 
Tool 8822-2, into the primary and secondary 
outlet ports of the master cylinder. Tighten 
Adapters to 17 N-m (150 in. Ibs.). 


b. Thread a Bleeder Tube (2), Special Tool 
8358-1, into each Adapter. Tighten tube nuts to 
17 N-m (150 in. Ibs.). 


c. Flex each Bleeder Tube and place the open 
ends into the neck of the master cylinder res- 
ervoir. Position the open ends of the tubes into 
the reservoir so their outlets are below the sur- 
face of the brake fluid in the reservoir when 
filled. 


8182b537 


NOTE: Make sure the ends of the Bleeder Tubes stay below the surface of the brake fluid in the reservoir at 
all times during the bleeding procedure. 


4. 


о ON OD 


Fill the brake fluid reservoir with fresh Mopar® Brake Fluid DOT 3 Motor Vehicle, or equivalent. (Refer to 5 - 
BRAKES/HYDRAULIC/MECHANICAL/FLUID - SPECIFICATIONS) 


. Using an appropriately sized wooden dowel as a pushrod, slowly press the pistons inward discharging brake fluid 


through the Bleeder Tubes, then release the pressure, allowing the pistons to return to the released position. 
Repeat this several times until all air bubbles are expelled from the master cylinder bore and Bleeder Tubes. 


. Remove the Bleeder Tubes and Adapters from the master cylinder and plug the master cylinder outlet ports. 

. Install the fill cap on the reservoir. 

. Remove the master cylinder from the vise. 

. Install the master cylinder on the vehicle. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/MASTER CYLIN- 


DER - INSTALLATION) 


REMOVAL 
LEFT-HAND-DRIVE WITH ABS 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


CAUTION: The vacuum in the power brake booster must be pumped down before removing the master су!- 
inder to prevent the booster from sucking in any contamination. This can be done by pumping the brake 
pedal while the engine is not running until a firm brake pedal is achieved. 


1. 
2. 


With the engine not running, pump the brake pedal 4-5 strokes until the pedal feel is firm. 
Disconnect the negative (ground) cable from the battery and isolate the cable. 


РМ 


3. Овсоппес the wiring harness connector (1) from 
the brake fluid level switch (2) in the master cylin- 
der brake fluid reservoir. 


4. Disconnect the primary (1) and secondary (2) 
brake tubes at the master cylinder outlet ports. 
Install plugs at all of the open brake tube outlets on 
the master cylinder. 


5. If equipped with a manual transaxle, remove the 
clamp and slide the clutch actuator hose (2) off the 
reservoir port (1). 
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6. Clean the area around where the master cylinder 
(2) attaches to the power brake booster (1) using a 
suitable brake cleaner such as Mopar? Brake Parts 
Cleaner or an equivalent. 


7. Remove the two nuts (3) attaching the master су!- 
inder (2) to the power brake booster (1). 

8. Slide the master cylinder straight out of the power 
brake booster. 


8182cc4e 


LEFT-HAND-DRIVE WITHOUT ABS 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


CAUTION: The vacuum in the power brake booster must be pumped down before removing the master су!- 
inder to prevent the booster from sucking in any contamination. This can be done by pumping the brake 
pedal while the engine is not running until a firm brake pedal is achieved. 


1. With the engine not running, pump the brake pedal 4-5 strokes until the pedal feel is firm. 
2. Disconnect the negative (ground) cable from the battery and isolate the cable. 


3. Remove the wiring harness connector (1) from the 
brake fluid level switch (2) in the master cylinder 
brake fluid reservoir. 


81823c8e 
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4. Disconnect the two front brake tubes (1, 2) from 
the master cylinder. Install plugs at the open brake 
tube outlets on the master cylinder. 


5. Disconnect the two rear brake tubes (1, 2) from the 
proportioning valves on the master cylinder (3). 
Install plugs at the open brake tube outlets on the 
proportioning valves. 
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6. If equipped with a manual transaxle, remove the 
clamp and slide the clutch actuator hose (2) off the 
reservoir port (1). 
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7. Clean the area around where the master cylinder 
(2) attaches to the power brake booster (1) using a 
suitable brake cleaner such as Mopar? Brake Parts 
Cleaner or an equivalent. 


8. Remove the two nuts (3) attaching the master су!- 
inder (2) to the power brake booster (1). 


9. Slide the master cylinder straight out of the power 
brake booster. 


10. To remove the proportioning valves, unthread 
each from the master cylinder. 


DISASSEMBLY 


PM 
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1. Clean the master cylinder housing and brake fluid reservoir. Use only Mopar? Brake Parts Cleaner or equivalent. 


2. Remove the brake fluid reservoir cap (1). Using a 
syringe or equivalent type tool, empty as much 
brake fluid as possible from the reservoir. 


81824296 
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CAUTION: When removing Ше fluid reservoir (1) 
from the master cylinder, do not attempt to pry it 
off using any type of tool. This can damage the 
fluid reservoir or master cylinder housing. 


3. Remove the screw (3) fastening the fluid reservoir 
(1) to the master cylinder housing. 


8182d16a 


4. Pull the reservoir (1) straight up and remove it from 
the grommet seals in master cylinder housing (2). 
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5. If the reservoir is being replaced, remove the fluid 
level switch. Push together the retaining tabs (1) 
holding the brake fluid level switch in place in the 
brake fluid reservoir (2), then pull the brake fluid 
level switch out the opposite side of the reservoir. 


8182d16e 
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6. Remove the vacuum seal (2) from the master су!- 
inder mounting flange (1). 


ASSEMBLY 


1. Install a NEW vacuum seal (2) on the master cyl- 
inder mounting flange (1) making sure the seal fits 
squarely in its groove. 


PM 
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2. 


If the reservoir is being replaced, align the brake 
fluid level switch with its mounting hole on the left 
side of the master cylinder brake fluid reservoir. 
Push the switch into the fluid reservoir until the 
switch retaining tabs (1) are expanded on the other 
side of the reservoir (2), locking it in place. 


. Lubricate the reservoir mounting area with fresh 


clean brake fluid. Place the reservoir (1) in position 
over the grommet seals in the master cylinder (2). 
Slide the reservoir into the grommet seals by firmly 
pressing down on the fluid reservoir. Once 
installed, make sure fluid reservoir is touching the 
top of both grommet seals. 


. Install the fluid reservoir mounting screw (3). 


Tighten the screw to 5.5 N-m (48 in. Ibs.). 


. Thoroughly bleed the master cylinder before install- 


ing it. (Refer to 5 - BRAKES/HYDRAULIC/ME- 
CHANICAL/MASTER CYLINDER - STANDARD 
PROCEDURE) 

Install the master cylinder. (Refer to 5 - BRAKES/ 


HYDRAULIC/MECHANICAL/MASTER CYLINDER - 
INSTALLATION) 
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INSTALLATION 
LEFT-HAND-DRIVE WITH ABS 
NOTE: The master cylinder must be bled before installing it on the vehicle. 


1. Bench bleed the master cylinder. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/MASTER CYLINDER - 
STANDARD PROCEDURE) 


2. Wipe the face of the power brake booster clean where the vacuum seal on the rear of the master cylinder comes 
in contact when it's installed. Do not get any cleaner or debris inside the booster. 


CAUTION: When installing a master cylinder on 
the vehicle, a NEW vacuum seal (2) MUST be 
installed on the master cylinder mounting flange 


(1). 


3. If the master cylinder does not have a new vacuum 
seal (2) on the mounting flange (1), remove it. 
Install а NEW vacuum seal on the master cylinder 
mounting flange making sure the seal fits squarely 
in its groove. 
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CAUTION: If resistance is met during master cylinder insertion into power brake booster, the master cylin- 
der push rod may not be lined up with the booster push rod. Remove the master cylinder, realign and insert 
it again. 


4. Line the master cylinder mounting holes up with the mounting studs on the power brake booster. Ensure the 
master cylinder piston push rod lines up with the booster push rod, then carefully slide the master cylinder into 
the power brake booster until it contacts the face of the booster. 


5. Install two NEW master cylinder mounting nuts (3). 
Tighten each nut to 25 N-m (18 ft. Ibs.). 


8182cc4e 


РМ 


6. If equipped with a manual transaxle and а new res- 
ervoir is being installed, using an appropriate cut- 
ting tool, cut the clutch actuator port at the center 
of the "V" groove (2) opening the hydraulic clutch 
port (1). Discard the severed plug (3). 


7. If equipped with a manual transaxle, slide the 
clutch actuator hose (2) onto the reservoir port (1). 
Install the hose clamp just past the upset bead on 
the port. 


8. Connect the primary (1) and secondary (2) brake 
tubes to the master cylinder outlet ports. Tighten 
the tube nuts to 17 N-m (150 in. 16$.). 
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9. Connect the wiring harness connector (1) to the OM 
brake fluid level switch (2). <a > 
«а 


10. Connect the negative (ground) cable оп the bat- 


tery. M 

11. Fill the master cylinder reservoir to the proper хр pp» 
level. (Refer to 5 - BRAKES/HYDRAULIC/ME- i У 
CHANICAL/FLUID - STANDARD PROCEDURE) | ЕЈ 


мы 22-6 л 
WARNING: Be certain a firm brake реда! is EA 
achieved prior to attempting to operate the vehi- Ё 
cle. If a firm brake pedal cannot be achieved, 
bleed the brake hydraulic system and check for 
leaks. (Refer to 5 - BRAKES - STANDARD PROCE- 
DURE) 


12. Road test the vehicle to ensure proper operation 
of the brakes. 
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LEFT-HAND-DRIVE WITHOUT ABS 


NOTE: The proportioning valves are not identical 
and cannot be interchanged. The proportioning 
valve that threads into the primary port (3) has 
M10 x 1 threads going into the master cylinder (1). 
The proportioning valve that threads into the sec- 
ondary port (2) has M12 x 1 threads going into the 
master cylinder (1). 


1. If removed, install the proportioning valves (2, 3) in 
their master cylinder ports. Tighten the proportion- 
ing valves to 30 N-m (22 ft. Ibs.). 
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NOTE: The master cylinder must be bled before installing it on the vehicle. 


2. Bench bleed the master cylinder. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/MASTER CYLINDER - 
STANDARD PROCEDURE) 


3. Wipe the face of the power brake booster clean where the master cylinder seal comes in contact when it's 
installed. Do not get any cleaner or debris inside the booster. 
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CAUTION: When installing a master cylinder on 
the vehicle, a NEW vacuum seal (2) MUST be 
installed on the master cylinder mounting flange 


(1). 


4. Е the master cylinder does not have a new vacuum 
seal (2) on the mounting flange (1), remove it. 
Install a NEW vacuum seal on the master cylinder 
mounting flange making sure the seal fits squarely 
in its groove. 
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CAUTION: If resistance is met during master cylinder insertion into power brake booster, the master cylin- 
der push rod may not be lined up with the booster push rod. Remove the master cylinder, realign and insert 
it again. 


5. Line the master cylinder mounting holes up with the mounting studs on the power brake booster. Ensure the 
master cylinder piston push rod lines up with the booster push rod, then carefully slide the master cylinder into 
the power brake booster until it contacts the face of the booster. 


6. Install two NEW master cylinder mounting nuts (3). 
Tighten each nut to 25 N-m (18 ft. Ibs.). 
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7. If equipped with a manual transaxle and a new res- 
ervoir is being installed, using an appropriate cut- 
ting tool, cut the clutch actuator port at the center 
of the "V" groove (2) opening the hydraulic clutch 
port (1). Discard the severed plug (3). 


8. If equipped with a manual transaxle, slide the 
clutch actuator hose (2) onto the reservoir port (1). 
Install the hose clamp just past the upset bead on 
the port. 


9. Connect the two rear brake tubes (1, 2) to the pro- 
portioning valves on the master cylinder (3). 
Tighten the tube nuts to 17 N-m (150 in. 108.). 


PM 


81823b5b 


57у 
ay te М ыя 
ли ы 
Ера M | 


ы. 
h 


“7 


(са 


Vi S 


81823b8f 


ЗА P 


SOIL o^ 


818269с0 


РМ 


10. Connect the two front brake tubes (1, 2) to the 
master cylinder. Tighten the tube nuts to 17 Мт 
(150 in. Ibs.). 


11. Connect the wiring harness connector (1) to the 
brake fluid level switch (2). 


12. Connect the negative (ground) cable on the bat- 
tery. 

13. Fill the master cylinder reservoir to the proper 
level. (Refer to 5 - BRAKES/HYDRAULIC/ME- 
CHANICAL/FLUID - STANDARD PROCEDURE) 


WARNING: Be certain a firm brake pedal is 
achieved prior to attempting to operate the vehi- 
cle. If a firm brake pedal cannot be achieved, 
bleed the brake hydraulic system and check for 
leaks. (Refer to 5 - BRAKES - STANDARD PROCE- 
DURE) 


14. Road test the vehicle to ensure proper operation 
of the brakes. 
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PEDAL 
REMOVAL 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


1. 
2. 
3. 


. Remove the retaining clip (2) securing the power 


. Slide the booster push rod (1) off the brake pedal 


Disconnect and isolate the battery negative cable from its post on the battery. 
If equipped, remove the silencer pad below the steering column opening cover. 


Remove the steering column opening cover on the instrument panel. (Refer to 23 - BODY/INSTRUMENT PAN- 
EL/STEERING COLUMN OPENING COVER - REMOVAL) 


Remove the reinforcement behind the steering column opening cover. 


Remove the stop lamp switch (2) and discard it. Do 
not reuse the stop lamp switch. (Refer to 8 - 
ELECTRICAL/LAMPS/LIGHTING -  EXTERIOR/ 
STOP LAMP SWITCH - REMOVAL) 


818263c0 


brake booster push rod (1) to the brake pedal. To 
do so, position a small screwdriver under the cen- 
ter tang of the retaining clip, then rotate the screw- 
driver enough to allow the retaining clip tang to 
pass over the end of the brake pedal pin (3). 
Remove and discard the clip. Do not reuse the 
clip. 


pin (3). 
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8. Remove the four nuts (4) attaching the brake pedal 


(1) (and power brake booster) to the dash panel. 


9. Remove the remaining nut (5) attaching the brake 


pedal (1) to the dash panel. 


10. Remove the brake pedal (1). 


INSTALLATION 


1. 


Carefully install the brake pedal and bracket 
assembly (1) in the vehicle lining up the bracket 
with the power brake booster mounting studs and 
the stud (2) on the dash panel. 


. Install the four nuts (4) attaching the brake pedal 


(1) (and power brake booster) to the dash panel. 
Do not tighten the nuts at this time. 


. Install the remaining nut (5) attaching the brake 


pedal (1) to the dash panel. To tighten this nut, 
refer to the following step. 
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CAUTION: Because of power brake booster 
design, it is very important to tighten the mount- 
ing nuts in the proper sequence. 


4. Tighten the brake pedal/booster mounting nuts in 
the proper sequence to 23 N-m (17 ft. Ibs.). 


5. Using Mopar? Lubriplate, or an equivalent, coat the 
surface of the brake pedal pin (3) where it contacts 
the brake booster input rod (1). 


6. Install the power brake booster push rod (1) on the 
pin (3) mounted on the side of the brake pedal. 
Install a NEW retaining clip (2) on the end of the 
pin. Do not reuse the old clip. 


CAUTION: Do not reuse the original stop lamp 
switch. The switch can only be adjusted once. 
That is during initial installation of the switch. If 
the switch is not adjusted properly or has been 
removed for some service, a new switch must be 
installed and adjusted. 


7. Install and adjust a NEW stop lamp switch (2) in 
the brake pedal bracket (1). (Refer to 8 - ELECTRI- 
CAL/LAMPS/LIGHTING - EXTERIOR/STOP LAMP 
SWITCH - INSTALLATION) 

8. Install the steering column opening cover reinforce- 
ment in the steering column opening. 

9. Install the steering column opening cover on the 
instrument panel. (Refer to 23 - BODY/INSTRU- 
MENT PANEL/STEERING COLUMN OPENING 
COVER - INSTALLATION) 


10. If equipped, install the silencer pad below the 
instrument panel. 
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11. Connect the battery negative cable to its post on the battery. 


12. Check the stop lamps to verify they are operating properly and not staying on when the pedal is in the released 
position. 


13. Road test the vehicle to ensure proper operation of the brakes. 
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BOOSTER-POWER BRAKE 
DESCRIPTION 


The power brake booster (3) is mounted to the engine 
side of the dash panel. The master cylinder is bolted 
to the front of the booster. A vacuum check valve is 
also mounted on the front of the booster. A vacuum 
line connects the check valve to engine source vac- 
uum. The booster input rod extends through the dash 
panel and connects to the brake pedal. 


This vehicle uses a 254 mm single diaphragm power 
brake booster. Power brake boosters are internally 
tuned differently depending on whether the vehicle is 
equipped with ABS or without ABS. If the power brake 
booster requires replacement, be sure it is replaced 
with the correct part. 
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The power brake booster can be identified by the tag attached to the body of the booster. This tag contains the 
following information: 


e The production part number 
e The date it was built, and 
e The booster manufacturer. 


DIAGNOSIS AND TESTING 
POWER BRAKE BOOSTER 
BASIC TEST 


1. With engine off, depress and release the brake pedal several times to purge all vacuum from the power brake 
booster. 


2. Depress and hold the pedal with light effort (15 to 25 Ibs. pressure), then start the engine. 


The pedal should fall slightly, then hold. Less effort should be needed to apply the pedal at this time. If the pedal fell 
as indicated, perform the VACUUM LEAK TEST listed after the BASIC TEST. If the pedal did not fall, continue on 
with this BASIC TEST. 


3. Disconnect the vacuum hose at the vacuum check and tee-in a vacuum gauge. 
4. Start the engine. 
5. When the engine is at warm operating temperature, allow it to idle and check the vacuum at the gauge. 


If the vacuum supply is 12 inches Hg (40.5 kPa) or more, the power brake booster is defective and must be 
replaced. If the vacuum supply is below 12 inches, continue on with this BASIC TEST. 


6. Shut off the engine. 
7. Connect the vacuum gauge to the vacuum reference port on the engine intake manifold. 
8. Start the engine and observe the vacuum gauge. 


If the vacuum is still low, check the engine tune and repair as necessary. If the vacuum is above 12 inches, the 
hose or check to the booster has a restriction or leak. 


Once an adequate vacuum supply is obtained, repeat the BASIC TEST. 
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VACUUM LEAK TEST 


1. Disconnect the vacuum hose at the vacuum check and tee-in a vacuum gauge. 

2. Start the engine. 

3. Allow the engine to warm up to normal operating temperature and engine idle. 

4. Using vacuum line pliers, close off the vacuum supply hose near the booster and observe the vacuum gauge. 


If the vacuum drop exceeds 1.0 inch Hg (3.3 kPa) in one minute, repeat the above steps to confirm the reading. 
The vacuum loss should be less than 1.0 inch Hg in one minute time span. If the loss is more than 1.0 inch Hg, 
replace the power brake booster. If it is not, continue on with this test. 


5. Remove the pliers from the hose temporarily. 


6. Apply light effort (approximately 15 lbs. of force) to the brake pedal and hold the pedal steady. Do not move the 
pedal once the pressure is applied or the test results may vary. 


7. Have an assistant reattach the pliers to the vacuum supply hose. 
8. Allow 5 seconds for stabilization, then observe the vacuum gauge. 


If the vacuum drop exceeds 3.0 inches Hg (10 kPa) in 15 seconds, repeat the above steps to confirm the reading. 
The vacuum loss should be less than 3.0 inches Hg in 15 seconds time span. If the loss is more than 3.0 inches 
Hg, replace the power brake booster. If it is not, the booster is not defective. 


REMOVAL 
NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


1. Disconnect and isolate the battery negative cable from its post on the battery. 


2. Remove the master cylinder. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/MASTER CYLINDER - 
REMOVAL) 


3. Disconnect the vacuum hose (2) from the check 


valve (1) on the power brake booster. Do do not THE 
remove the check valve from power brake 
booster. 
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4. | equipped, remove the silencer pad below the steering column opening cover. 


5. Remove the steering column opening cover on the instrument panel. (Refer to 23 - BODY/INSTRUMENT PAN- 
EL/STEERING COLUMN OPENING COVER - REMOVAL) 


6. Remove the reinforcement behind the steering column opening cover. 
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f. 


Remove the stop lamp switch (2) and discard it. Do 
not reuse the stop lamp switch. (Refer to 8 - 
ELECTRICAL/LAMPS/LIGHTING -  EXTERIOR/ 
STOP LAMP SWITCH - REMOVAL) 


. Remove the retaining clip (2) securing the power 


brake booster push rod (1) to the brake pedal. To 
do so, position a small screwdriver under the cen- 
ter tang of the retaining clip, then rotate the screw- 
driver enough to allow the retaining clip tang to 
pass over the end of the brake pedal pin (3). 
Remove and discard the clip. Do not reuse the 
clip. 


. Slide the booster push rod (1) off the brake pedal 


pin (3). 


10. Remove the four nuts (4) attaching the power 


11. 


brake booster (3) to the dash panel. 

Slide the power brake booster (3) forward until its 
mounting studs clear the dash panel, then remove 
it through the engine compartment. 
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INSTALLATION 


NOTE: Before power brake booster (1) installation, 
be certain a NEW dash seal (2) is installed on the 
booster mounting studs. 


1. Install the power brake booster (3) by sliding the 
push rod and studs through the dash panel and 
into mounting position. 

2. Under the instrument panel, install the four power 
brake booster mounting nuts (4). To tighten the 
nuts, refer to the following step. 
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CAUTION: Because of power brake booster 
design, it is very important to tighten the mount- 
ing nuts in the proper sequence. 


3. Tighten the brake pedal/booster mounting nuts in 


4. 


the proper sequence to 23 М-т (17 ft. Ibs.). 


Using Mopar® Lubriplate, or an equivalent, coat the 
surface of the brake pedal pin (3) where it contacts 
the brake booster input rod (1). 


. Install the power brake booster push rod (1) on the 


pin (3) mounted on the side of the brake pedal. 
Install a NEW retaining clip (2) on the end of the 
pin. Do not reuse the old clip. 


CAUTION: Do not reuse the original stop lamp 
switch. The switch can only be adjusted once. 
That is during initial installation of the switch. If 
the switch is not adjusted properly or has been 
removed for some service, a new switch must be 
installed and adjusted. 


6. 


Install and adjust a NEW stop lamp switch (2) in 
the brake pedal bracket (1). (Refer to 8 - ELECTRI- 
CAL/LAMPS/LIGHTING - EXTERIOR/STOP LAMP 
SWITCH - INSTALLATION) 


. Install the steering column opening cover reinforce- 


ment in the steering column opening. 


. Install the steering column opening cover on the 


instrument panel. (Refer to 23 - BODY/INSTRU- 
MENT PANEL/STEERING COLUMN OPENING 
COVER - INSTALLATION) 


. If. equipped, install the silencer pad below the 


instrument panel. 
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CAUTION: When installing the vacuum hose оп 
the check valve (1), make sure the hose is routed 
properly to avoid possible contact with unfriendly 
surfaces. 


10. Connect the vacuum hose (2) to the vacuum 
check valve (1). 

11. Install the master cylinder. (Refer to 5 - BRAKES/ 
HYDRAULIC/MECHANICAL/MASTER CYLINDER 
- INSTALLATION) 

12. Connect the battery negative cable to its post on 
the battery. 

13. Bleed the base brake system if necessary. (Refer 
to 5 - BRAKES - STANDARD PROCEDURE) 


14. Road test the vehicle to ensure proper operation 
of the brakes. 
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VALVE-PROPORTIONING 
DESCRIPTION 


NOTE: Only vehicles without antilock brakes have proportioning valves. Vehicles with antilock brakes have 
Electronic Variable Brake Proportioning (EVBP) that is built into the Integrated Control Unit (ICU). 


On the non-antilock master cylinder (1), two screw-in 
proportioning valves (2, 3) are screwed directly into 
the rear brake outlet ports. The chassis brake tubes 
leading to the rear brakes attach to the outlets of the 
proportioning valves. One proportioning valve controls 
each rear brake. 


The proportioning valves are not identical and cannot 
be interchanged. The proportioning valve that threads 
into the primary port (3) has M10 x 1 threads going 
into the master cylinder (1). The proportioning valve 
that threads into the secondary port (2) has M12 x 1 
threads going into the master cylinder (1). 
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OPERATION 


Proportioning valves balance front to rear braking by controlling the brake fluid hydraulic pressure to the rear brakes 
above a preset level (split point). Under light pedal application, the proportioning valve allows normal fluid flow to the 
rear brakes. Under higher pedal effort, the valve reduces fluid pressure to the rear brakes. This helps prevent rear 
wheel skid tendencies. 


REMOVAL 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


1. Using a brake pedal holder, depress the brake 
pedal past its first one inch (25 mm) of travel and 
hold it in this position. This will isolate the master 
cylinder from the brake hydraulic system and will 
not allow the brake fluid to drain out of the master 
cylinder reservoir. 
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NOTE: To access Ше lower (left rear) proportion- 
ing valve, it may help to remove the air cleaner 
cover and hose to the throttle body. 


2. Disconnect the brake tube (1 or 2) from the propor- 
tioning valve requiring removal. 


3. Unscrew the proportioning valve (2 or 3) from the 
master cylinder (1). 
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INSTALLATION 


1. Install the proportioning valve (2 or 3) in its master 
cylinder (1) port. Tighten the proportioning valve to 
17 Мет (150 іп. Ibs.). 


2. Install the correct brake tube (1 or 2) to the propor- 
tioning valve. Tighten the tube nut to 30 N-m (22 ft. 
[05.). 


РМ 


81824082 


818269с0 


РМ 


3. Remove Ше brake pedal holder. 

4. Bleed the affected brake line(s). (Refer to 5 - 
BRAKES - STANDARD PROCEDURE) 

5. Road test the vehicle to ensure proper operation of 
the brakes. 
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DIAGNOSIS AND TESTING 
BRAKE ROTOR 


Any servicing of the rotor requires extreme care to maintain the rotor within service tolerances to ensure proper 
brake action. 


Excessive runout or wobble in a rotor can increase pedal travel due to piston knock-back. This increases guide pin 
sleeve wear due to the tendency of the caliper to follow the rotor wobble. 


When diagnosing a brake noise or pulsation, the machined disc braking surface should be inspected. 


BRAKING SURFACE INSPECTION 


Light braking surface scoring and wear is acceptable. If heavy scoring or warping is evident, the rotor must be 
refaced or replaced. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ROTORS - STANDARD PROCEDURE). 


Excessive wear and scoring of the rotor can cause improper lining contact on the rotors braking surface. If the 
ridges on the rotor are not removed before new brake shoes are installed, improper wear of the shoes will result. 


If a vehicle has not been driven for a period of time, the rotor's braking surface will rust in the areas not covered by 
the brake shoes at that time. Once the vehicle is driven, noise and chatter from the disc brakes can result when the 
brakes are applied. 


Some discoloration or wear of the rotor surface is normal and does not require resurfacing when linings are 
replaced. If cracks or burned spots are evident, the rotor must be replaced. 


ROTOR MINIMUM THICKNESS 


Measure rotor thickness (1) at the center of the brake 


pad contact surface. Replace the rotor if it is worn _ 

below minimum thickness or if machining the rotor will EM d (1) 
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CAUTION: Do not machine the rotor if it will cause the rotor to fall below minimum thickness. 


On front rotors, Minimum thickness specifications (2) 
are cast on the rotors unmachined surface on the 
inside of the rotor (1). Limits can also be found in this 
component's specification table. (Refer to 5 - 
BRAKES/HYDRAULIC/MECHANICAL/ROTOR - 
SPECIFICATIONS) 


8182ed51 


On rear rotors, Minimum thickness specifications (3) 
are cast into the rotors unmachined surface on the 
outside of the rotor (1). This area also shows the max- 
imum thickness specifications (2) for the hat section of 
the rotor. Limits can also be found in this component's 
specification table. (Refer to 5 - BRAKES/HYDRAU- 
LIC/MECHANICAL/ROTOR - SPECIFICATIONS) 
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ROTOR THICKNESS VARIATION 


Thickness variation in a rotors braking surface can 
result in pedal pulsation, chatter and surge. This can 
also be caused by excessive runout in the rotor or the 
hub. 


Rotor thickness variation measurements should be 
made in conjunction with measuring runout. Measure 
thickness of the brake rotor (2) at 12 equal points 
around the rotor braking surface with a micrometer (1) 
at a radius approximately 25 mm (1 inch) from edge of 
rotor. If thickness measurements vary beyond the 
specification listed in the specification table (Refer to 5 
-  BRAKES/HYDRAULIC/MECHANICAL/ROTOR  - 
SPECIFICATIONS), the rotor should be refaced or 
replaced. (Refer to 5 - BRAKES/HYDRAULIC/ME- 
CHANICAL/ROTOR - STANDARD PROCEDURE). 


ROTOR RUNOUT 


On-vehicle rotor runout is the combination of the indi- 
vidual runout of the hub face and the runout of the 
brake rotor (hub runout can be measured separately). 
To measure rotor runout on the vehicle: 


1. Raise and support the vehicle. (Refer to LUBRICA- 
TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE) 


2. Remove the tire and wheel assembly. (Refer to 22 
- TIRES/WHEELS - REMOVAL) 


3. Install standard wheel mounting nuts, flat side to 
rotor, on all the wheel studs (2). Progressively 
tighten the nuts in a crisscross pattern to 135 Мт 
(100 ft. Юз.). 

4. Mount Dial Indicator (1), Special Tool C-3339A, 
with Wheel, Special Tool 25w, or equivalent, to the 
knuckle. Position the dial indicator wheel to contact 
the rotor braking surface approximately 10 millime- 
ters from the outer edge of the rotor (3). 


5. Slowly rotate the brake rotor checking lateral 
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runout, marking the low and high spots. Record these measurements. 
6. Check and record the runout on the opposite side of the rotor in the same fashion, marking the low and high 


spots. 
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7. Compare runout measurement to specifications. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ROTOR - 
SPECIFICATIONS) 


8. If runout is in excess of specifications, check the 
lateral runout of the hub face. Before removing the 
rotor from the hub, place a chalk mark across both 
the rotor (1) and the one wheel stud (2) closest to 
where the high runout measurement was taken. 
This way, the original mounting spot of the rotor on 
the hub is indexed. 

9. Remove the rotor from the hub. (Refer to 5 - 
BRAKES/HYDRAULIC/MECHANICAL/ROTOR - 
REMOVAL) 
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NOTE: Before measuring hub runout, clean the 
hub face surface with an appropriate cleaner. This 
provides a clean surface to get an accurate indica- 
tor reading. 


10. Mount Dial Indicator (2), Special Tool С-3339А, to 
the knuckle. Position the dial indicator stem so it 
contacts the hub face (1) near the outer diameter. 
Care must be taken to position the stem outside 
of the stud circle, but inside of the chamfer on the 
hub rim. 


11. Slowly rotate the hub measuring runout. Hub 
runout should not exceed 0.08 mm (0.003 inch). If 
runout exceeds this specification, the hub must be 
replaced. (Refer to 2 - SUSPENSION/FRONT/ 
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KNUCKLE - REMOVAL) (Refer to 2 - SUSPENSION/REAR/HUB / BEARING - REMOVAL) 


12. If hub runout does not exceed this specification, 
install the original rotor back on the hub, aligning 
the chalk mark on the rotor (2) with a wheel 
mounting stud, two studs apart from the original 
stud (1). 


13. Install standard wheel mounting nuts, flat side to 
rotor, on all the wheel studs (2). Progressively 
tighten the nuts in a crisscross pattern to 135 N-m 
(100 ft. Ibs.). 


14. Mount the Dial Indicator (1), Special Tool 
C-3339A, and remeasure runout on both sides of 
the brake rotor as explained in earlier steps to 
see if runout is now within specifications. (Refer to 
5 - BRAKES/HYDRAULIC/MECHANICAL/ROTOR 
- SPECIFICATIONS) 


15. If runout is still not within specifications, reface or 
replace brake rotor. (Refer to 5 - BRAKES/HY- 
DRAULIC/MECHANICAL/ROTORS - STANDARD 
PROCEDURE) 


STANDARD PROCEDURE 
BRAKE ROTOR MACHINING 
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NOTE: Refacing the rotor is not required each time the brake pads are replaced, only when the need is 


foreseen. 


Any servicing of the rotor requires extreme care to maintain the rotor within service tolerances to ensure proper 


brake action. 
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If the rotor surface is deeply scored or warped, or з 
there is a complaint of brake roughness or brake Ey. o 
pedal pulsation, the rotor should be refaced using a 5 
hub-mounted оп-саг brake lathe (1), or replaced. 


The use of a hub-mounted on-car brake lathe (1) is 
highly recommended to eliminate the possibility of 
excessive runout. It trues the brake rotor to the vehi- 
cle's hub and bearing. 


80b5743f 


NOTE: АП brake rotors (1) have markings for min- 
imum allowable thickness cast on an unmachined 
surface of the rotor (2) or stamped into the hat 
section. On this vehicle, the minimum thickness 
specification for the front brake rotor is located on 
the inside of the rotor. The minimum thickness 
specification for the rear brake rotor is located on 
the outside of the rotor. Minimum thickness spec- 
ifications can also be found in this component's 
specification table. (Refer to 5 - BRAKES/HYDRAU- 
LIC/MECHANICAL/ROTOR - SPECIFICATIONS) 


Minimum allowable thickness is the minimum thick- 
ness which the brake rotor machined surface may be 
cut to. 


CAUTION: Do not machine the rotor if it will cause 


the rotor to fall below minimum thickness. КІРЕ 


Before lathe installation, verify the brake rotor face and the hub adapters are free of any chips, rust, ог contami- 
nation. 


When mounting and using the brake lathe, strict attention to the brake lathe manufacturer's operating instructions is 
required. 


Machine both sides of the brake rotor at the same time. Cutting both sides at the same time minimizes the possi- 
bility of a tapered or uneven cut. 


When refacing a rotor, the required TIR (Total Indicator Reading) and thickness variation limits MUST BE MAIN- 
TAINED. Extreme care in the operation of rotor turning equipment is required. Specifications for brake rotor machin- 
ing can be found in this sections specification table. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ROTOR - 
SPECIFICATIONS) 


REMOVAL 
FRONT BRAKE ROTOR 
NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


1. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 


5-92 BRAKES - BASE РМ 


2. Remove Ше wheel mounting nuts (3), then the tire 
and wheel assembly (1). 
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NOTE: In some cases, it may be necessary to retract the caliper piston in its bore a small amount in order 
to provide sufficient clearance between the pads and the rotor to easily remove the caliper from the 
knuckle. This can usually be accomplished before the guide pin bolts are removed, by grasping the inboard 
side of the caliper and pulling outward working with the guide pins, thus retracting the piston. Never push 
on the piston directly as it may get damaged. 


3. Remove the two bolts (3) securing disc brake cali- 
per and adapter bracket (1) to the steering knuckle 
(2). 

4. Remove the disc brake caliper and adapter bracket 
(1) from the knuckle (2) and rotor (4) as an assem- 
bly. Hang the assembly out of the way using wire 
or a bungee cord. Use care not to overextend the 
brake hose when doing this. 


81825ае4 
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5. Remove any clips (3) retaining the brake rotor (2) 
to the wheel studs. 

6. Slide the brake rotor (2) off the hub and bearing 
(1). 


81382480 N 


REAR BRAKE ROTOR 
NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


1. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 


2. Remove the wheel mounting nuts (3), then the tire 
and wheel assembly. 
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NOTE: In some cases, it may be necessary to retract Ше caliper piston in its bore a small amount in order 
to provide sufficient clearance between the pads and the rotor to easily remove the caliper from the 
knuckle. This can usually be accomplished before the guide pin bolts are removed, by grasping the inboard 
side of the caliper and pulling outward working with the guide pins, thus retracting the piston. Never push 
on the piston directly as it may get damaged. 
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3. Remove the disc brake caliper (2) lower guide pin goce ИДИ 


bolt (1). 


81824908 


CAUTION: When moving rear brake caliper 
upward, use extreme care not to damage or over- 
extend the flex hose. Damage may occur. 


4. Rotate the caliper upward hinging off the upper 
guide pin bolt. Rotate the caliper upward just 
enough to allow brake rotor removal. Hang the cal- 
iper assembly in this position using wire or a bun- 
gee cord. 


8182dc10 


5. Remove any clips (2) retaining the brake rotor (3) 


to the wheel studs. 


6. Slide the brake rotor (3) off the hub and bearing (1) 
and remove. 
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INSTALLATION 
FRONT BRAKE ROTOR 


NOTE: Inspect disc brake pads before installation. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/BRAKE 
PADS/SHOES - INSPECTION) 


1. Clean the hub face (1) to remove any dirt or corro- 
sion where the rotor mounts. 

2. Install the brake rotor (2) over the studs on the hub 
and bearing. 
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3. Install the disc brake caliper and adapter bracket 
assembly (1) over the brake rotor (4) and knuckle 
(2). 

4. Install the mounting bolts (3) securing the caliper 
adapter bracket to the knuckle (2). Tighten the 
bolts to 108 N-m (80 ft. Ibs.). 


81825ае4 
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5. Install the tire and wheel assembly (1) (Refer to 22 
- TIRES/WHEELS - INSTALLATION). Tighten the 
wheel mounting nuts (3) to 135 N-m (100 ft. Ibs.). 

6. Lower the vehicle. 

7. Pump the brake pedal several times before moving 
the vehicle to set the pads to the brake rotor. 

8. Check and adjust the brake fluid level in the reser- 
voir as necessary. 

9. Road test the vehicle and make several stops to 
seat the brake pads to the rotor. 


81790е62 


REAR BRAKE ROTOR 


NOTE: Inspect disc brake pads and parking brake shoes before installation. (Refer to 5 - BRAKES/HYDRAU- 
LIC/MECHANICAL/BRAKE PADS/SHOES - INSPECTION) 


1. Clean the hub face (1) to remove any dirt or corro- 
sion where the rotor mounts. 

2. Install the brake rotor (3) over the studs on the hub 
and bearing (1). 


8138a4b2 


CAUTION: Use care when installing the caliper onto the adapter bracket to avoid damaging the guide pin 
boot. 
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NOTE: The lubricant used on the guide pin portion pt 
of the guide pin bolt is Niglube RM. Use the appro- 
priate lubricant when necessary. 


3. Rotate the disc brake caliper downward over the 
brake rotor and lower part of caliper adapter. 

4. Install the disc brake caliper (2) lower guide pin 
bolt (1). Tighten the guide pin bolt to 43 N-m (32 ft. 
[05.). 
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5. Install tire and wheel assembly (1) (Refer to 22 - 
TIRES/WHEELS - INSTALLATION). Install and 
tighten the wheel mounting nuts (3) to 135 Мт 
(100 ft. Ibs.). 

6. Lower the vehicle. 

7. Pump the brake pedal several times before moving 
the vehicle to set the pads to the brake rotor. 

8. Check and adjust the brake fluid level in the reser- 
voir as necessary. 

9. Road test the vehicle and make several stops to 
seat the brake pads to the rotor. 


81790е62 
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SPECIFICATIONS 
BRAKE ROTOR LIMITS/SPECIFICATIONS 


NOTE: When refacing a rotor, the required TIR (Total Indicator Reading) and thickness variation limits MUST 
BE MAINTAINED. 


я А Minimum Rotor Rotor Thickness * 
Braking Rotor Rotor Thickness Rotor Runout 


Front Rotor 25.90—26.10 mm 24.40 mm 0.005 mm 0.05 mm 
(15-inch**) 1.020-1.028 in. 0.961 in. 0.0002 in. 0.002 in. 
Front Rotor 25.90-26.10 mm 24.40 mm 0.005 mm 0.05 mm 
(16-inch***) 1.020-1.028 in. 0.961 in. 0.0002 in. 0.002 in. 
Rear Rotor 9.80-10.20 mm 8.40 mm 0.015 mm 0.06 mm 
0.386-0.402 in. 0.331 in. 0.0006 in. 0.0024 in. 

* TIR Total Indicator Reading (Measured On Vehicle) 

** Referred to as “15-inch” because they are designed to fit inside 15-inch or larger wheels. Actual rotor diameter 

is 10.8 in. (276 mm). 

*** Referred to as *16-inch" because they are designed to fit inside 16-inch or larger wheels. Actual rotor diameter 

is 11.5 in. (294 mm). 
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TUBES/HOSES 
DESCRIPTION 


The brake tubes are steel with a corrosion-resistant nylon coating applied to the external surfaces. 


The flex hoses used at each wheel brake are made of reinforced rubber with fittings at each end. The fitting at each 
front brake caliper is the banjo-type and requires a special banjo bolt and copper washers. The fitting at each rear 
brake caliper is a screw-in type fitting. Rear drum brake vehicles use a standard tube nut fitting at each wheel 
cylinder. 


INSPECTION 


Brake tubing should be inspected periodically for evidence of physical damage or contact with moving or hot com- 
ponents. 


Flexible rubber hose is used at both the front and rear wheel brakes. Inspection of the flexible brake hoses should 
be performed whenever the brake system is serviced and every 7,500 miles or 12 months, whichever comes first. 
Inspect hydraulic brake hoses for surface cracking, scuffing, or worn spots. If the fabric casing of the hose becomes 
exposed due to cracks or abrasions in the hose cover, the hose should be replaced immediately. Eventual deteri- 
oration of the hose can take place with possible burst failure. Faulty installation can cause twisting, resulting in 
wheel, tire, or chassis interference. 
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PLATE-SUPPORT, BRAKE BACKING 


REMOVAL 


PM 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


1. Using a brake pedal holding tool as shown, 
depress the brake pedal past its first one inch of 
travel and hold it in this position. This will isolate 
the master cylinder from the brake hydraulic sys- 
tem and will not allow the brake fluid to drain out of 
the master cylinder reservoir. 

2. Raise and support the vehicle. (Refer to LUBRICA- 
TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE) 


3. Remove the wheel mounting nuts (3), then the tire 
and wheel assembly. 
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4. Access and remove the drum brake shoes (6) from 
the support plate (2). (Refer to 5 - BRAKES/HY- 
DRAULIC/MECHANICAL/BRAKE PADS/SHOES - 
REMOVAL) 


5. Position a 10 mm box wrench (2) over the retainer 
fingers on the end of the parking brake cable hous- 
ing (1). Compress the cable housing retaining fin- 
gers with the wrench, then pull the cable housing 
out of the support plate. 


6. Disconnect the brake tube (2) at the wheel cylinder. 


7. Remove the wheel cylinder attaching screws (1). 


8. Remove the wheel cylinder from the support plate. 
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9. If equipped with a wheel speed sensor, remove the 
screw (1) fastening the wheel speed sensor head 
(8) in the rear of the hub and bearing (2). Remove 
the sensor head from the hub and bearing. 


10. Remove the four bolts (8) securing the hub and 
bearing (5), support plate (2), and spacer (7) to 
the trailing link (1). 


11. Remove the hub and bearing (3), support plate 
(2), and spacer (1) as an assembly from the trail- 
ing link (1). Separate the spacer and hub and 
bearing from the support plate once removed. 


PM 
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INSTALLATION 


1. Assemble the hub and bearing (3) through the sup- 
port plate (2) and install the spacer (1) on the rear 
of the assembly. 


2. Install the hub and bearing (3), support plate (2), 
and spacer (1) as an assembly on the trailing link. 


81865e1c 


NOTE: When performing the following step, use 
NEW mounting bolts or clean and apply Мораг? 
Stud & Bearing Mount Adhesive or equivalent to 
the original mounting bolt threads before reuse. 


3. Install the four bolts (8) securing the hub and bear- 
ing (5), support plate (2), and spacer (7) to the 
trailing link (1). Tighten the mounting bolts to 105 
Мет (77 ft. Ibs.). 


81871c52 


4. Insert the parking brake cable into its mounting hole in the brake support plate. Push the cable housing in until 
the retainer's fingers lock into place. 
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5. If equipped with a wheel speed sensor, Install the 
wheel speed sensor head (3) into the rear of the 
hub and bearing (2). Install the wheel speed sensor 
head mounting screw (1). Tighten the screw to 10 
N-m (89 in. Ibs.). 


6. Install the wheel cylinder onto the brake support 
plate. Install and tighten the mounting screws (1) to 
13 Мет (115 in. Ibs.). 

7. Connect the brake tube (2) to the wheel cylinder 
(1). Tighten the tube nut to 17 N-m (150 in. 16$.). 


8. Lubricate shoe contact areas on support plate and 
anchor using Mopar® Brake Lubricant ог 
equivalent. 
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NOTE: Inspect the brake shoes before installation. 
(Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ 
BRAKE PADS/SHOES - INSPECTION) 


9. Install the drum brake shoes (6) and drum (4). 
Adjust shoes as necessary. (Refer to 5 - BRAKES/ 
HYDRAULIC/MECHANICAL/BRAKE PADS/SHOES 
- INSTALLATION) 


10. Install the tire and wheel assembly (1) (Refer to 
22 - TIRES/WHEELS - INSTALLATION). Install 
and tighten the wheel mounting nuts (3) to 135 
N-m (100 ft. Ibs.). 

11. Slowly rotate the rear wheel and verify that the 
brake drum lightly drags on the shoes. 


12. Lower the vehicle. 


13. Remove the brake pedal holding tool. 

14. Bleed the affected wheel cylinder as necessary. 
(Refer to 5 - BRAKES - STANDARD PROCE- 
DURE) 

15. Road test the vehicle to ensure proper brake 
operation. 
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WHEEL CYLINDER - DRUM BRAKE 
REMOVAL 


PM 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


1. Using a brake pedal holder, depress the brake 
pedal past its first one inch of travel and hold it in 
this position. This will isolate the master cylinder 
from the brake hydraulic system and will not allow 
the brake fluid to drain out of the master cylinder 
reservoir. 

2. Raise and support the vehicle. (Refer to LUBRICA- 
TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE) 


3. Remove the wheel mounting nuts (3), then the tire 
and wheel assembly. 
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4. Access and remove the drum brake shoes (6) from 
the support plate (2). (Refer to 5 - BRAKES/HY- 
DRAULIC/MECHANICAL/BRAKE PADS/SHOES - 
REMOVAL) 


81871c52 


5. Disconnect the brake tube (2) at the wheel cylinder. 
6. Remove the wheel cylinder attaching screws (1). 
7. Remove the wheel cylinder from the support plate. 


81869c17 


INSPECTION 
With the brake drum removed, inspect the wheel cylinder boots for evidence of a brake fluid leak. Visually check the 
boots for cuts, tears, or heat cracks. If any of these conditions exist, the wheel cylinders must be replaced. 


If à wheel cylinder is leaking and the brake lining material is saturated with brake fluid, the brake shoes must be 
replaced. 
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INSTALLATION 


1. Install the wheel cylinder onto the brake support 
plate. Install and tighten the mounting screws (1) to 
13 Мет (115 in. Ibs.). 


2. Hand start the brake tube nut (2) into the wheel 
cylinder (1). Tighten the tube nut to 17 N-m (150 in. 
[05.). 


NOTE: Inspect the brake shoes before installation. 
(Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ 
BRAKE PADS/SHOES - INSPECTION) 


3. Install the drum brake shoes (6) and drum. Adjust 
shoes as necessary. (Refer to 5 - BRAKES/HY- 
DRAULIC/MECHANICAL/BRAKE PADS/SHOES - 
INSTALLATION) 
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4. Install the tire and wheel assembly (1) (Refer to 22 
- HRES/WHEELS - INSTALLATION). Install and 
tighten the wheel mounting nuts (3) to 135 Мт 
(100 ft. Юз.). 

5. Slowly rotate the rear wheel and verify that the 
brake drum lightly drags on the shoes. 


6. Lower the vehicle. 


7. Remove the brake pedal holder. 


8. Bleed the wheel cylinder as necessary. (Refer to 5 
- BRAKES - STANDARD PROCEDURE) 


9. Road test the vehicle to make sure the brakes 
operate correctly. 
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5-110 BRAKES - BASE 
PARKING BRAKE 
DESCRIPTION 


The parking brakes consist of the following compo- 
nents: 
e Hand-operated park brake lever (6) 
e Parking brake cables (one each side) (3) 
е Actuation levers and struts 
e Duo-servo parking brake assembly (rear disc 
only) 


All vehicles are equipped with a center-mounted, 
hand-operated parking brake lever mounted between 
the front seats. A bent nail tensioner is built into the 
equalizer mounted on the end of the lever's output 
cable. 


There is an individual parking brake cable for each 
rear wheel that joins a parking brake cable equalizer, 
attached to the parking brake lever, to the rear parking 
brakes. The parking brake cables are made of flexible 
steel cable. Both drum rear brakes and disc rear 
brakes use the same parking brake cable configura- 
tion, but the cables are different. 
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On vehicles equipped with rear drum brakes, the rear wheel service brakes also act as the vehicle's parking brakes. 
The rear drum brake shoes, when acting as parking brakes, are mechanically operated using an internal actuating 
lever and strut connected to the flexible steel parking brake cable. 


The parking brakes on vehicles equipped with rear disc brakes consist of a small duo-servo brake assembly 
mounted to the disc brake caliper adapter including two shoes, an actuating lever and strut, as well as the attaching 
springs and clips. This parking brake application uses the same operating cable configuration as the drum brake 


equipped vehicles, but uses different cables. 


The hat (center) section (2) of each rear disc brake 
rotor (1) serves as the braking surface (drum) for the 
parking brakes. 
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CABLE-PARKING BRAKE 


REMOVAL 
NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


NOTE: The procedure below applies to either of the two rear parking brake cables. 


1. Disconnect and isolate the battery negative cable from its post on the battery. 

2. Block the tire and wheel assemblies so the vehicle does not move once the vehicle parking brake lever is 
released. 

3. Remove the center console. (Refer to 23 - BODY/ 
INTERIOR/CENTER CONSOLE - REMOVAL) 


4. Release and lower the parking brake lever (5). 


81789c87 


5. Loosen the adjusting nut on the levers output 
cable taking tension off parking brake cables. 


6. Remove the parking brake cables (3) from the 
parking brake cable equalizer (2). 


7. Remove the rear seat cushion. 


81830ff2 
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8. Fold the rear carpeting forward (1) to expose the 
parking brake cables (4) at the end of the rear 
floor. 


9. Install the box end of a 1» inch (18 mm) wrench (2) 
over the retainer for either the right (3) or left (5) 
parking brake cable. Push the wrench onto the 
retainer until the retainer fingers are collapsed. 
From under the carpeting, grasp the parking brake 
cable housing and pull the cable straight out of the 
bracket attached to the floor. 


— 
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10. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 

11. Remove the wheel mounting nuts (3), then the 
rear tire and wheel assembly (1). 

12. Access and remove the parking brake shoes. 
(Refer to 5 - BRAKES/PARKING BRAKE/SHOES 
- REMOVAL) 


81790е62 


13. Remove the hair pin (1) securing the parking 
brake cable (2) to the brake support plate (3). 

14. Pull the parking brake cable from the support 
plate and hole in trailing link. 
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15. Remove the screw (4) securing the cable routing clamp (3) to the body (2). 


16. Remove the nut (5) securing the cable routing clamp (3) to the fuel tank strap (7). 


left cable) with sealing grommet (6) through the hole (8) 


- right cable, 9 - 


17. Remove the parking brake cable (1 


in the floor pan of the vehicle. 


INSTALLATION 


NOTE: The following procedure applies to either of the two rear parking brake cables. 
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From underneath, push the parking brake cable through Ше hole (8) in the floor pan of the vehicle making sure 
the cable sealing grommet (6) is installed in the floor pan as far as possible (without going all the way through) 


to ensure a good seal. 


the Боду (2). 


. Insert the parking brake cable through the hole in 


the trailing link and the support plate (3). 


. Install the hair pin (1) securing the parking brake 


cable (2) to the brake support plate (3). 


TIRES/WHEELS - INSTALLATION). Install and 
tighten wheel mounting nuts (3) to 135 М-т (100 ft. 
Ibs.). 


. Lower the vehicle. 
. Block the tire and wheel assemblies so the vehicle 


does not move with the vehicle parking brake lever 
released. 


. Position the cable routing clamp (3) over the stud on the fuel tank strap (7) and install the nut (5). 
. Position the cable routing clamp (3) and install the screw (4) securing the cable (1 - right cable, 9 - left cable) to 
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. Install the parking brake shoes (and check adjustment) and components removed to access them. (Refer to 5 - 
BRAKES/PARKING BRAKE/SHOES - INSTALLATION) 


. Install tire and wheel assembly (1) (Refer to 22 - 
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10. Ensure that the seal grommet оп Ше cable 
installed from underneath is fully seated into the 
floor pan. 


11. Route the parking brake cable under the carpet- 
ing, up to the parking brake cable retaining 
bracket (4) on the floor pan. Insert the parking 
brake cable (3) through the retaining bracket. 
Push the cable in until the locking fingers on the 
cable retainer lock the cable into place. 


CAUTION: A NEW parking brake cable equalizer (2) 
must be installed when servicing the parking 
brake cables or lever. The equalizer has an inte- 
grated bent nail tensioner that needs to be 
stretched upon installation placing the correct ten- 
sion on the cables. 


12. Remove and install a NEW parking brake cable 
equalizer (2) on the parking brake lever output 
cable. 


13. Install the rear parking brake cables (3) into the 
equalizer (2) on the parking brake lever output 
cable. 


14. Ensure that the parking brake cables are correctly 
installed on the equalizer and aligned with the 
cable track on the parking brake lever. 


NOTE: Actuating the parking brake lever to its 
fully applied position one time after tightening the 
adjustment nut will yield (stretch) the bent nail 
portion of the equalizer approximately 1/4 inch. 
This process will correctly set the parking brake 
cable tension. 


15. Adjust parking brake cable tension using the fol- 
lowing steps: 


a. Place the parking brake lever in the fully 
released (down) position. 


b. Tighten the adjusting nut (3) on the parking 
brake lever output cable until 31 millimeters of 
thread is out past the end of the adjustment 
nut (1). 


C. Actuate the parking brake lever to its fully 
applied position one time, then reposition it to 
its fully released (down) position. 
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5. 


16. 
17. 
18. 
19. 


20. 
21. 
22. 


23. 


24. 
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Raise the vehicle to a point where the rear wheels just clear the floor. 

Check the rear wheels of the vehicle; they should rotate freely without dragging. 

Apply the parking brake. Check the rear wheels of the vehicle. They should not rotate. 

Return the parking brake lever to its fully released (down) position and check the rear wheels. They should 
rotate freely without dragging. 

Apply the parking brake. 

Lower the vehicle. 

Install the center console. (Refer to 23 - BODY/ 
INTERIOR/CENTER CONSOLE - INSTALLA- 
TION) 

Remove the blocks from the tires and wheel 
assemblies. 

Connect the battery negative cable to its post on 
the battery. 
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LEVER-PARKING BRAKE 
REMOVAL 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


NOTE: The procedure below applies to either of the two rear parking brake cables. 


1. Disconnect and isolate the battery negative cable from its post on the battery. 

2. Block the tire and wheel assemblies so the vehicle does not move once the vehicle parking brake lever is 
released. 

3. Remove the center console. (Refer to 23 - BODY/ 
INTERIOR/CENTER CONSOLE - REMOVAL) 


4. Release and lower the parking brake lever (5). 


81789c87 


5. Loosen the adjusting nut on the levers output 
cable taking tension off parking brake cables. Back 
the nut off until it is flush with the end of the output 
cable. 


6. Remove the parking brake cables (3) from the 
parking brake cable equalizer (2). 
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the parking brake switch (3). 


lever (6) to the vehicle. 


7. Disconnect the wiring harness connector (2) from 
9. Remove the parking brake lever (6). 


8. Remove the nuts (1) attaching the parking brake 
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Place the parking brake lever (6) on the mounting 
studs (5) affixed to the vehicle floor pan. Install and 
tighten the nuts to 28 N-m (250 in. 16$.). 

). 


2. Connect the wiring harness connector (2 
parking brake switch (3 
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CAUTION: A NEW parking brake cable equalizer (2) 
must be installed when servicing the parking 
brake cables or lever. The equalizer has an inte- 
grated bent nail tensioner that needs to be 
stretched upon installation placing the correct ten- 
sion on the cables. 


3. Remove and install a NEW parking brake cable 
equalizer (2) on the parking brake lever output 
cable. 


cable track on the parking brake lever. 


4. Install the rear parking brake cables (3) into the Е 
equalizer (2) on Ше parking brake lever output 
cable. а : 122 
5. Ensure that the parking brake cables are correctly NÍ ОК < 
installed on the equalizer and aligned with the Sb “> 
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NOTE: Actuating the parking brake lever to its 
fully applied position one time after tightening the 
adjustment nut will yield (stretch) the bent nail 
portion of the equalizer approximately 1/4 inch. 


This process will correctly set the parking brake анаа И 
cable tension. EN 


6. Adjust parking brake cable tension using the follow- С 
ҳр 


ing steps: © 
қ йй ы 
\ ~ 
ер 
ONG 
ove. 
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тв 


a. Place Ше parking brake lever in the fully 
released (down) position. 


b. Tighten the adjusting nut (3) on the parking 
brake lever output cable until 31 millimeters of 
thread is out past the end of the adjustment 
nut (1). 


C. Actuate the parking brake lever to its fully 
applied position one time, then reposition it to 
its fully released (down) position. 


7. Raise the vehicle to a point where the rear wheels just clear the floor. 

8. Check the rear wheels of the vehicle; they should rotate freely without dragging. 

9. Apply the parking brake. Check the rear wheels of the vehicle. They should not rotate. 

10. Return the parking brake lever to its fully released (down) position and check the rear wheels. They should 
rotate freely without dragging. 

11. Apply the parking brake. 

12. Lower the vehicle. 
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13. Install the center console. (Refer to 23 - BODY/ 
INTERIOR/CENTER CONSOLE INSTALLA- 
TION) 

14. Remove the blocks from the tires and wheel 
assemblies. 

15. Connect the battery negative cable to its post on 
the battery. 
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SHOE АМО LININGS-PARKING BRAKE 
REMOVAL 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


1. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 


NOTE: If removing parking brake shoes on both sides of vehicle, perform remaining steps on each side of 
the vehicle. 


2. Access and remove the rear brake rotor (3). (Refer 
to 5 - BRAKES/HYDRAULIC/MECHANICAL/RO- 
TORS - REMOVAL) 

3. Turn the brake shoe adjuster wheel until the 
adjuster is at shortest length. 
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4. Remove the upper return spring (1) from the 
anchor pin (3) and the rear brake shoe. 


5. Remove the upper return spring (2) from the 
anchor pin (3) and the front brake shoe. 
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6. Remove the brake shoe hold-down springs and 
pins (1, 2). Rotate the pins 90? to disengage. 


7. Remove the parking brake cable from the lever on 
the rear parking brake shoe. 


8. Remove the brake shoes (2, 6), adjuster (5) and 
lower return spring (3) as an assembly from the 
support plate. 

9. If necessary, remove the strut (1). 

10. Remove the lower return spring (3) and adjuster 

(5) from the shoes (2, 6). 
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INSTALLATION 


PM 


NOTE: If replacing parking brake shoes on both sides of vehicle, perform Step 1 through Step 15 on each 
side of the vehicle to complete shoe set installation, then proceed to Step 16. 


NOTE: Left side shoes are shown in the figure. 
Right side shoes are a mirror image of the left 
except for the adjuster. The threaded portion of 
the adjuster should always be positioned to the 
left side in order to maintain consistent side-to- 
side rotational direction for adjustment purposes. 


1. Install the lower return spring (3) and adjuster (5) 
between the parking brake shoes (2, 6). The rear 
shoe will have the lever mounted on the inside. 
Make sure the threaded portion of the adjuster is 
mounted to the left on both right and left side park- 
ing brake assemblies (see preceding note). 

2. |f necessary, place the strut (1) above the hub and 
bearing on the vehicle. Note the curved end of the 
strut (1) is positioned to the rear. 


3. Install the assembled brake shoes (2, 6), adjuster 
(5) and lower return spring (3) over the hub and 


818301a2 


bearing and onto the support plate and anchor. Be sure to install the strut between the front shoe and the lever 


on the rear shoe. 


4. Install the parking brake cable onto the lever on the 
parking brake shoe. 
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5. Install the brake shoe hold-down springs and pins 
(1, 2). Rotate the pins 90? to engage. 


6. Install the front upper return spring (2) holding the 
front brake shoe and anchor pin (3). 

7. Install the rear upper return spring (2) holding the 
rear brake shoe and anchor pin (3). 


8. Using Brake Shoe Gauge, Special Tool C-3919, or 
equivalent, measure the inside diameter of parking 
brake drum portion of rotor. Set the Gauge. 
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9. Place Gauge (2) over the parking brake shoes (1) 
at their widest point. 


10. Using the adjuster wheel, adjust the parking brake 
shoes until the linings on both parking brake 
shoes just touch the jaws on the Gauge. 


11. Install the rear brake rotor (3) and install a couple 
wheel mounting nuts to hold it in place while a 
final adjustment is made. 


NOTE: To find the adjuster wheel with the drum on 
position the hole (1) in the front of the rotor drum 
as follows: 

e Left side — 7 o'clock. 

e Right side — 5 o'clock. 


NOTE: When adjusting the parking brake shoes 
with the drum-in hat rotor installed, rotating the 
adjuster wheel (2) upward will loosen the adjust- 
ment. Rotating the adjuster wheel (2) downward 
will tighten the adjustment. 


12. Remove the rubber plug from the hole (1) in the 
front of the rotor. 


13. Utilizing the hole (1) in the front of the rotor, make 
a final adjustment of the shoes if necessary. 


14. Reinstall the rubber plug. 
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15. Remove the wheel mounting nuts and finish 
installing the brake rotor (3) as well as all compo- 
nents removed to access it. (Refer to 5 - 
BRAKES/HYDRAULIC/MECHANICAL/ROTORS - 
INSTALLATION) 


16. Lower the vehicle. 


17. Сусје the parking brake lever once, verifying 
proper operation of the parking brake. 
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ADJUSTMENTS 
PARKING BRAKE SHOE ADJUSTMENT 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


NOTE: The parking brake shoes used in the drum-in-hat park brake system do not automatically adjust to 
compensate for brake shoe lining wear. Therefore, it is necessary to manually adjust the parking brake 
shoes. 


1. Verify the parking brake lever is in the released (down) position. 


2. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 


3. Remove the wheel mounting nuts (3), then the tire 
and wheel assembly. 


4. Install a couple wheel mounting nuts to hold the 
brake rotor in place while adjustment of the brake 
shoes is made. 
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NOTE: To find the adjuster wheel with the drum on 
position the hole (1) in the front of the rotor drum 
as follows: 

e Left side — 7 o'clock. 

e Right side — 5 o'clock. 


NOTE: When adjusting the parking brake shoes 
with the drum-in hat rotor installed, rotating the 
adjuster wheel (2) upward will loosen the adjust- 
ment. Rotating the adjuster wheel (2) downward 
will tighten the adjustment. 


5. Remove the rubber plug from the hole (1) in the 
front of the rotor. 


6. Utilizing the hole (1) in the front of the rotor, make 
a fine adjustment of the shoes. 


7. Reinstall the rubber plug. 


8. Lower the vehicle far enough to access the interior of the vehicle. 
9. Reach inside the vehicle and cycle (fully apply and release) the park brakes. 


PM 
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10. With the parking brake lever in the fully applied (up) position, attempt to hand rotate each rear brake rotor to 


ensure that the parking brake shoes are working properly. 


11. With the parking brake lever in the released (down) position, hand rotate each rear brake rotor to ensure that 


the parking brake shoes are not dragging. 


12. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 


DURE) 


13. Remove the wheel mounting nuts and install the 
tire and wheel assembly (1) (Refer to 22 - TIRES/ 
WHEELS - INSTALLATION). Install and tighten 
the wheel mounting nuts (3) to 135 N-m (100 ft. 
Ibs.). 


14. Lower the vehicle. 
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5-132 BRAKES - ABS ELECTRICAL DIAGNOSTICS ----------------РМ 
ABS-INTERMITTENT CONDITION 


For a complete wiring diagram Refer to Section 8W. 


POSSIBLE CAUSES 
INTERMITTENT CONDITION 


1 . INTERMITTENT CONDITION 


NOTE: The conditions that set the DTC are not present at this time. The following list may help in identi- 
fying the intermittent condition. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Refer to any Technical Service Bulletins (TSBs) that may apply. 

Review the scan tool Freeze Frame information. If possible, try to duplicate the conditions under which the DTC set. 
Turn the ignition off. 


Visually inspect the related wire harness. Wiggle the related wire harness and look for an interrupted signal on the 
affected circuit. Disconnect all the related harness connectors. Look for any chafed, pierced, pinched, partially bro- 
ken wires and broken, bent, pushed out, or corroded terminals. 


Perform a voltage drop test on the related circuits between the suspected component and the Anti-Lock Brake Mod- 
ule. 


Inspect and clean all PCM, ABS, engine, and chassis grounds that are related to the most current DTC. 
If numerous trouble codes were set, use a wire schematic and look for any common ground or supply circuits 


For any Relay DTOs, actuate the Relay with the scan tool and wiggle the related wire harness to try to interrupt the 
actuation. 


Use the scan tool to perform a System Test if one applies to failing component. 
A co-pilot, data recorder, and/or lab scope should be used to help diagnose intermittent conditions. 


Were any problems found during the above inspections? 


Yes >> Perform the necessary repairs. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Test Complete. 
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For а complete wiring diagram 


Refer to Section 8W 
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• Theory of Operation 
The TIPM monitors the (L53) Primary Brake Switch Signal Circuit (L53] Brake Lamp Switch Output Circuit) for 
three minutes once the set conditions have been met. 
е When Monitored: 
Ignition Switch OFF. 
All Doors Closed. 
CAN B and C are Ready to go to sleep. When Set: 
The TIPM monitors the L53 Brake Switch Signal Circuit once the set conditions have been met and the brake 
switch input has been active for more than 3 consecutive minutes. 


Possible Causes 


(L53) PRIMARY BRAKE SWITCH SIGNAL CIRCUIT OR (L53) BRAKE LAMP SWITCH OUTPUT SHORTED TO 
VOLTAGE 


BRAKE LAMP SWITCH 
TIPM 


Diagnostic Test 


1 . CHECK FOR DTC C1002-BRAKE PEDAL SWITCH 1 CIRCUIT HIGH 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 


With the scan tool, record and erase DTCs. 
Cycle the ignition switch from off to on. 
With the scan tool, read DTCs. 


Does the scan tool display: C1002-BRAKE PEDAL SWITCH 1 CIRCUIT HIGH? 
Yes >> Go То2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK (L53) PRIMARY BRAKE SWITCH SIGNAL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition on. 


Using a 12-volt test light connected to ground, back probe the (L53) Pri- 
mary Brake Switch Circuit. 


Does the test light illuminate brightly? 


Yes >> Go To З 


No »» Hefer to the ABS-INTERMITTENT CONDITION TEST. 
(Refer to 5 - BRAKES - DIAGNOSIS AND TESTING) 


SWITCH- 
STOP 81715d62 
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3. STOP LAMP BRAKE PEDAL SWITCH SHORTED 
Turn the ignition off. 
Disconnect the Stop Lamp Switch harness connector. S 
Measure the resistance of the Stop Lamp Switch between (L53) Pin 2 [0] 
and (A924) Pin 1. 2 

15 there continuity? 


Yes >> Replace the Stop Lamp Switch and then Со To 4 
No >> Go To 5 


GRAY 


SWITCH- 
STOP 81715d66 


4. CHECK (153) PRIMARY BRAKE SWITCH SIGNAL CIRCUIT SHORTED TO VOLTAGE 


Reconnect the Stop Lamp Switch connector. 

Turn the ignition on. 

Using a 12-volt test light connected to ground, back probe the (L53) Pri- 
mary Brake Switch Circuit. 


Does the test light illuminate? 


YES >> Со То 5 


мо >> Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). GRAY 


SWITCH- 
STOP 81715d73 


5. CHECK TIPM BACK FEEDING VOLTAGE TO (L53) PRIMARY BRAKE SWITCH SIGNAL CIRCUIT 


Turn the ignition off. 


Disconnect the Totally Integrated Power Module (TIPM) harness con- 
nector. 

Turn the ignition on. 

Using a 12-volt test light connected to ground, test the (L53) Primary 
Brake Switch Circuit. 


Does the test light illuminate? 


YES >> Repair the short to voltage in the (153) Primary Brake BRAY 
Switch Signal circuit. 2 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - Ls 
STANDARD PROCEDURE). — г 
Мо >> Нерасе and program the Totally Integrated Power Module 
in accordance with the Service Information. ситен» 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STOP 81715d73 


STANDARD PROCEDURE). 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 


• Set Condition: 
When the Totally Integrated Power Module indicates that the Brake Fluid Level Circuit is less then 0.10 volt. 


Possible Causes 


BRAKE FLUID LEVEL LOW 


(B20) BRAKE FLUID LEVEL SWITCH SIGNAL CIRCUIT IS SHORTED TO GROUND 
BRAKE FLUID LEVEL SWITCH INTERNAL FAILURE 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . BRAKE FLUID LEVEL SENSOR SIGNAL VOLTAGE BELOW 0.10 VOLTS 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 
With the scan tool, read Brake Fluid Level Sensor Signal voltage. 


Is the voltage below 0.10 volt? 


Yes >> Go To2 


No >> Hefer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


2. CHECK BRAKE FLUID LEVEL 


NOTE: Visually inspect for worn brake linings or undersized rotors. 
Was low brake fluid level found? 
Yes >> Repair as needed. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 3 


e. BRAKE FLUID LEVEL SENSOR INTERNAL FAILURE 


Turn the ignition off. 

Disconnect the Brake Fluid Level Sensor harness connector 
Turn the ignition on. 

With the scan tool, read the Brake Fluid Level Sensor voltage 


Is the voltage approximately 5 volts? 


Yes >> Нерасе the Brake Fluid Level Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go То 4 
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4. CHECK THE (B20) BRAKE FLUID LEVEL SENSOR SIGNAL CIRCUIT FOR SHORT TO GROUND 


PM 


Turn the ignition off. 
Disconnect the Totally Integrated Power Module harness connector. 
Disconnect the Brake Fluid Level Sensor harness connector. 
Measure the resistance of the (B20) Brake Fluid Level circuit in the 
Brake Fluid Level Sensor harness connector to ground. 

Is the resistance below 100 ohms? 


Yes >> Repair the (B20) Brake Fluid Level circuit for a short to 
ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Нерасе and program the Totally Integrated Power Module 
in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 

e Set Condition: 
When the Totally Integrated Power Module indicates that the Brake Fluid Level Circuit is greater than 4.9 volts 
for more then 5 seconds. 


Possible Causes 


(B20) BRAKE FLUID LEVEL SWITCH SIGNAL CIRCUIT OPEN 
(B20) BRAKE FLUID LEVEL SWITCH SIGNAL CIRCUIT SHORTED TO BATTERY VOLTAGE 


BRAKE FLUID LEVEL SWITCH INTERNAL FAILURE 
(Z925) SENSOR GROUND CIRCUIT OPEN 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . BRAKE FLUID LEVEL SWITCH SIGNAL VOLTAGE ABOVE 4.9 VOLTS 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 
With the scan tool, read Fuel Level Switch Signal voltage. 


Is the voltage above 4.9 volts? 


Yes >> Go To2 


No >> Hefer to the INTERMITTENT CONDITION diagnostic procedure. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. (B20) BRAKE FLUID LEVEL SWITCH SIGNAL CIRCUIT FOR SHORT TO BATTERY VOLTAGE 
Turn the ignition off. 


Disconnect the Brake Fluid Level Switch harness connector. re 
Turn the ignition on. 
Measure the voltage of the (B20) Brake Fluid Level signal circuit in the (C2) 
Brake Fluid Level Switch harness connector to ground. = o 

15 the voltage above 5.2 volts? 
BLACK 
Yes >> Repair the (B20) Brake Fluid Level signal circuit for a short 

to voltage. 


ж йар 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 2 ( net. 
STANDARD PROCEDURE). 


No >> Go То З 


8182e319 


РМ —————————————————— — — BRAKES - ABS ELECTRICAL DIAGNOSTICS 5 - 141 


3. BRAKE FLUID LEVEL SWITCH INTERNAL FAILURE 


Turn the ignition off. 

Connect a jumper wire between the (B20) Brake Fluid Level signal cir- 
cuit and the (Z925) Brake Fluid Level ground circuit in the Brake Fluid 
Level Switch harness connector 

Turn the ignition on. 

With the scan tool, read the Brake Fluid Level Switch voltage 


15 the voltage below 1.0 volt? 


Yes >> Replace the Brake Fluid Level Switch in accordance with 
the Service Information. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Go То 4 


4. (B20) BRAKE FLUID LEVEL SWITCH CIRCUIT OPEN 


8182e321 


Turn the ignition off. 
Disconnect the Brake Fluid Level Switch. 
Disconnect the TIPM harness connector. 


Measure the resistance of the (B20) Brake Fluid Level signal circuit 
between the Brake Fluid Level Switch harness connector and the TIPM 
harness connector. 


Is the resistance below 5 ohms? 


Yes >> Со To 5 


No >> Repair the open in the (B20) Brake Fluid Level Switch sig- 
nal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 
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5. (2925) SENSOR GROUND CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the Brake Fluid Level Switch harness connector. T 
Reconnect the TIPM harness connector. 


Measure the resistance of the (Z925) Brake Fluid Level Switch ground 
circuit between the Brake Fluid Level Switch harness connector and 
ground. 


Is the resistance below 5.0 ohms? 


Yes >> Нерасе and program the Totally Integrated Power Module 
in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Repair the open in the (2925) Sensor ground circuit. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


BLACK 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 


e Set Condition: 
When the Left Front Wheel Speed Sensor circuit fails the diagnostic test. 


Possible Causes 


CONNECTOR/TERMINAL DAMAGE 
(B9) LEFT FRONT WSS SUPPLY CIRCUIT SHORTED TO VOLTAGE, GROUND OR OPEN 
(B8) LEFT FRONT WSS SIGNAL CIRCUIT SHORTED TO VOLTAGE, GROUND, OR OPEN 


(B8) LEFT FRONT WSS SIGNAL CIRCUIT AND (B9) LEFT FRONT WSS SUPPLY CIRCUIT SHORTED 
TOGETHER 


LEFT FRONT WSS 
ANTI-LOCK BRAKE MODULE 


Diagnostic Test 


1 . CHECK FOR DTC C100A-LEFT FRONT WHEEL SPEED SENSOR CIRCUIT 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 


With the scan tool, record and erase DTCs. 
Cycle the ignition switch from off to on. 
With the scan tool, read DTCs. 
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 
Does the scan tool display: C100A-LEFT FRONT WHEEL SPEED SENSOR CIRCUIT? 


Yes >> Go То 2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK CONNECTOR/TERMINAL FOR DAMAGE 


NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals. 
Turn the ignition off. 


Inspect the Anti-Lock Brake Module harness connector, Left Front WSS, and Left Front WSS harness connector. 
Is the Left Front WSS or any of the connectors/terminals damaged? 


Yes >> Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 3 
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Э. CHECK (B9) LEFT FRONT WSS SUPPLY CIRCUIT VOLTAGE 


Disconnect the Left Front WSS harness connector. 
Turn the ignition on. 


Measure the voltage between the (B9) Left Front WSS Supply circuit 
and ground. 


Is the voltage above 10 volts? 


Yes >> Go To 6 
No >> Со То 4 


4. CHECK (B9) LEFT FRONT WSS SUPPLY CIRCUIT SHORT TO GROUND 


SENSOR- 
WHEEL 
SPEED-ABS- 
LEFT 
FRONT 814eb204 


Disconnect the Anti-Lock Brake Module harness connector. 
Using a 12-volt test light connected to 12-volts, probe the (B9) Left 
Front WSS Supply circuit. 
Does the test light illuminate brightly? 
Yes >> Repair the (B9) Left Front WSS Supply circuit for a short to 
ground. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Со To 5 


5. CHECK (B9) LEFT FRONT WSS SUPPLY CIRCUIT OPEN 


SENSOR- 
WHEEL 
SPEED-ABS- 
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816acfcd 


Connect a jumper wire between ground and the (B9) Left Front WSS 
Supply circuit in the Anti-Lock Brakes Module harness connector. 


Using a 12-volt test light connected to 12-volts, probe the (B9) Left 
Front WSS Supply circuit. 


Does the test light illuminate brightly 
Yes >> Со To 6 


No >> Hepair the (B9) Left Front WSS Supply circuit for an open. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 
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6. CHECK (B8) LEFT FRONT WSS SIGNAL CIRCUIT SHORT TO VOLTAGE 


PM 


Turn the ignition on. 
Measure the voltage between the (B8) Left Front WSS Signal circuit 
and ground. 

Is the voltage above one volt? 


Yes >> Repair the (B8) Left Front WSS Signal circuit for a short to 
voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Со To 7 


7. CHECK (B8) LEFT FRONT WSS SIGNAL CIRCUIT SHORT TO GROUND 
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SPEED-ABS- 
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Turn the ignition off. 


If not done previously, disconnect the Anti-Lock Brake Module harness 
connector. 


Using a 12-volt test light connected to 12-volts, probe the (B8) Left 
Front WSS Signal circuit. 
Does the test light illuminate brightly? 
Yes >> Repair the (B8) Left Front WSS Signal circuit for a short to 
ground. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Go To 8 


8. CHECK (B8) LEFT FRONT WSS SIGNAL CIRCUIT OPEN 


1 


2 


2 
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Connect a jumper wire between ground and the (B8) Left Front WSS 
Signal circuit in the Anti-Lock Brakes Module harness connector. 


Using a 12-volt test light connected to 12-volts, probe the (B8) Left 
Front WSS Signal circuit. 


Does the test light illuminate brightly? 
Yes | »» Go To 9 


No >> Repair the (B8) Left Front WSS Signal circuit for an open. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 
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9. CHECK (B8) LEFT FRONT WSS SIGNAL CIRCUIT AND (B9) LEFT FRONT WSS SUPPLY CIRCUIT SHORT 
TOGETHER 


Remove all jumper wires. 


Measure the resistance between the (B8) Left Front WSS Signal circuit 
and the (B9) Left Front WSS Supply circuit. [0] 
Is Ше resistance above 5.0 ohms? 


Yes >> Со To 10 1 


Мо >> Repair the (B8) Left Front WSS Signal circuit and the (B9) 2 
Left Front WSS Supply circuit for a short together. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). peii 
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SPEED-ABS- 
LEFT 
FRONT 814eb1de 


1 0. LEFT FRONT WHEEL SPEED SENSOR 


Replace the Left Front Wheel Speed Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read ABS DTCs. 


NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 


Did DTC C100A-LEFT FRONT WHEEL SPEED SENSOR CIRCUIT reset? 


Yes >> Нерасе the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test Complete. 
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C1011-LEFT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on. 
e Set Condition: 
When the Left Front WSS Signal is intermittently missing a vehicle speed above 40 kph (25 mph) or erratic 
wheel speed signal during acceleration or sensed wheel speed is different from other wheels. 


Possible Causes 


LEFT FRONT WSS LOOSE — В8, В9 CIRCUITS/CONNECTOR/TERMINAL DAMAGE 
LEFT FRONT TONE WHEEL DAMAGE 


LEFT FRONT WHEEL BEARING DAMAGE 

IMPROPER LEFT FRONT TIRE PRESSURE/MISMATCHED TIRES 
LEFT FRONT WSS 

ANTI-LOCK BRAKE MODULE 


Diagnostic Test 


1 . CHECK FOR ОТС С1011-ГЕЕТ FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE 


NOTE: This DTC must be active for the results of this test to be valid. 
NOTE: If DTC C100A Left Front Wheel Speed Sensor Circuit is present it must be repaired before continu- 
ing. 
Tura the ignition on. 
With the scan tool, record and erase DTCs. 
Road test the vehicle over 40 km/h (25 m.p.h.). 
NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read DTCs. 
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 
Does the scan tool display: C1011-LEFT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFOR- 
MANCE? 


Yes >> Go To2 
No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK WHEEL SPEED SENSOR SIGNALS 


Turn the ignition on. 


With the scan tool, monitor and graph ALL the WSS speeds and compare graph while an assistant drives the vehi- 
cle. 


NOTE: If graph shows periodic dropouts pay close attention to the tone wheel. 
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.). 


Is the Left Front WSS speed showing 0 km/h (0 m.p.h.) or not matching other wheel speeds? 
Yes | »» Go To 3 


No >> Hefer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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3. CHECK FOR IMPROPER LEFT FRONT TIRE PRESSURE/MISMATCHED TIRES 


Turn the ignition off. 

Check and adjust the Left Front Tire pressure. 
Check and adjust all other tire pressures. 
Inspect for mismatched tires on vehicle. 


Is the Left Front Tire improperly inflated or mismatched tires on vehicle? 


Yes >> Repair as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To 4 


4. CHECK LEFT FRONT WSS LOOSENESS, INSPECT B8, B9 CIRCUITS/TERMINALS FOR DAMAGE 


NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals 
Inspect the Anti-Lock Brake Module harness connector, Left Front WSS, and Left Front WSS harness connector 
Inspect the Left Front WSS for looseness, excessive corrosion and not properly fastened. 


Inspect the (B8) Left Front WSS Signal and (В9) Left Front WSS Supply circuits between the Left Front WSS and 
Anti-Lock Brake Module for damage. 


Is the Left Front WSS loose or any of the wiring/connectors/terminals damaged? 


Yes >> Repair as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To 5 


5. CHECK LEFT FRONT TONE WHEEL FOR DAMAGE 
Inspect the Left Front Tone Wheel for damage, missing teeth, cracks, or looseness. 


NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked. 
Is the Left Front Tone Wheel damaged? 


Yes >> Нера as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go То 6 


6. CHECK LEFT FRONT WHEEL BEARING FOR DAMAGE 
Inspect the Left Front wheel bearing for excessive runout or clearance. 


NOTE: Refer to the appropriate service information, if necessary, for procedures or specifications. 
Is the Left Front Wheel Bearing Damaged? 
Yes >> Нера as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 7 
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ra LEFT FRONT WHEEL SPEED SENSOR 

Replace the Left Front Wheel Speed Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read ABS DTCs. 


NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 


Did DTC C1011-LEFT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE reset? 


Yes >> Нерасе the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test Complete. 
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C1014-LEFT FRONT WHEEL SPEED COMPARATIVE PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on. 
e Set Condition: 
When the Left Front WSS reading is different from the readings received from the other WSS's at a vehicle 
speed above 40 kph (25 mph). The Anti-Lock Brake Module compares WSS readings from side-to-side on an 
axle and front-to-rear. 


Possible Causes 


LEFT FRONT WSS LOOSE — B8, B9 CIRCUITS/CONNECTOR/TERMINAL DAMAGE 
IMPROPER LEFT FRONT TIRE PRESSURE/MISMATCHED TIRES 


LEFT FRONT TONE WHEEL/BEARING DAMAGE 
LEFT FRONT WSS 
ANTI-LOCK BRAKE MODULE 


Diagnostic Test 


1 . CHECK FOR DTC C1014-LEFT FRONT WHEEL SPEED COMPARATIVE PERFORMANCE 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, record and erase DTCs. 

Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read DTCs. 


NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 


Does the scan tool display: C1014-LEFT FRONT WHEEL SPEED COMPARATIVE PERFORMANCE? 
Yes >> Go To З 
No >> Go То 2 


2. CHECK WHEEL SPEED SENSOR SIGNALS 


Turn the ignition on. 


With the scan tool, monitor and graph ALL the WSS speeds and compare graph while an assistant drives the vehi- 
cle. 


NOTE: If graph shows periodic dropouts pay close attention to the tone wheel. 
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.). 


Is the Left Front WSS speed showing 0 km/h (0 m.p.h.) or not matching other wheel speeds? 


Yes >> Go To З 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 
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3. CHECK FOR IMPROPER LEFT FRONT TIRE PRESSURE/MISMATCHED TIRES 


Turn the ignition off. 

Check and adjust the Left Front Tire pressure. 
Check and adjust all other tire pressures. 
Inspect for mismatched tires on vehicle. 


Is the Left Front Tire improperly inflated or mismatched tires on vehicle? 


Yes >> Нера as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 


No >> Со То 4 


4. CHECK LEFT FRONT WSS LOOSENESS, INSPECT B8, B9 CIRCUITS/TERMINALS FOR DAMAGE 


NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals 
Inspect the Anti-Lock Brake Module harness connector, Left Front WSS, and Left Front WSS harness connector 
Inspect the Left Front WSS for looseness, excessive corrosion and not properly fastened. 


Inspect the (B8) Left Front WSS Signal and (B9) Left Front WSS Supply circuits between the Left Front WSS and 
Anti-Lock Brake Module for damage. 


Is the Left Front WSS loose or any of the wiring/connectors/terminals damaged? 


Yes >> Нера as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Со To 5 


5. CHECK LEFT FRONT TONE WHEEL FOR DAMAGE 


Inspect the Left Front Tone Wheel for damage, missing teeth, cracks, or looseness. 


NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked. 
Is the Left Front Tone Wheel damaged? 
Yes >> Нера as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 6 


6. LEFT FRONT WHEEL SPEED SENSOR 

Replace the Left Front Wheel Speed Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read ABS DTCs. 


NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 


Did DTC C1011-LEFT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE reset? 


Yes >> Heplace the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 
• Set Condition: 
If the Right Front Wheel Speed Sensor circuit fails the diagnostic test. 


Possible Causes 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 
(B7) RIGHT FRONT WSS 12 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE, GROUND, OR OPEN 
(B6) RIGHT FRONT WSS SIGNAL CIRCUIT SHORTED TO VOLTAGE, GROUND, OR OPEN 


(B6) RIGHT FRONT WSS SIGNAL CIRCUIT SHORTED TO (B7) RIGHT FRONT WSS 12 VOLT SUPPLY 
CIRCUIT 


RIGHT FRONT WSS 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . CHECK FOR DTC C1015-RIGHT FRONT WHEEL SPEED SENSOR CIRCUIT 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 


With the scan tool, record and erase DTCs. 
Cycle the ignition switch from off to on. 
With the scan tool, read DTCs. 
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 
Does the scan tool display: C1015-RIGHT FRONT WHEEL SPEED SENSOR CIRCUIT? 


Yes >> Go То 2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK CONNECTOR/TERMINAL FOR DAMAGE 


NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals. 
Turn the ignition off. 


Inspect the Anti-Lock Brake Module harness connector, Right Front WSS, and Right Front WSS harness connector. 
Is the Right Front WSS or any of the connectors/terminals damaged? 


Yes >> Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 3 


РМ = BRAKES - ABS ELECTRICAL DIAGNOSTICS 5 - 155 
d. CHECK (B7) RIGHT FRONT WSS 12 VOLT SUPPLY CIRCUIT VOLTAGE 

Disconnect the Right Front WSS harness connector. 

Turn the ignition on. T 


Measure the voltage of the (B7) Right Front WSS 12 Volt Supply circuit. 
Is the voltage above 10.0 volts? 


Yes >> Go То 6 
No >> Go То 4 


ЖИ 
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4. CHECK (B7) RIGHT FRONT WSS 12 VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 
Disconnect the Right Front WSS harness connector. 
Disconnect the Anti-Lock Brake Module harness connector. 
Using a 12-volt test light connected to 12-volts, probe the (B7) Right 
Front WSS Supply circuit. 
Does the test light illuminate brightly? 


Yes >> Repair the (B7) Right Front WSS Supply circuit for a short 
to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Со To 5 
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5. CHECK (B7) RIGHT FRONT WSS 12 VOLT SUPPLY CIRCUIT FOR AN OPEN 


Connect a jumper wire between ground and the (B7) Right Front WSS 
Supply circuit in the Anti-Lock Brakes Module harness connector. 
Using a 12-volt test light connected to 12-volts, probe the (B7) Right 
Front WSS Supply circuit. 


Does the test light illuminate brightly? 


Yes >> Replace the Anti-Lock Brakes Module in accordance with 
the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Repair the (B7) Right Front WSS Supply circuit for an open. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 
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6. CHECK (B6) RIGHT FRONT WSS SIGNAL CIRCUIT SHORT TO GROUND 

Using a 12-volt test light connected to 12-volts, probe the (B6) Right 

Front WSS Signal circuit. I 


Does the test light illuminate brightly? 


Yes >> Repair the (B6) Right Front WSS Signal circuit for a short to 
ground. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Со To 7 


ra CHECK (B6) RIGHT FRONT WSS SIGNAL CIRCUIT OPEN 
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Connect a jumper wire between ground and the (B6) Right Front WSS 
Signal circuit in the Anti-Lock Brakes Module harness connector. 


Using a 12-volt test light connected to 12-volts, probe the (B6) Right 
Front WSS Signal circuit. 
Does the test light illuminate brightly? 


Yes >> Go То 8 


No >> Repair the (B6) Right Front WSS Signal circuit for an open. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 
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8. CHECK (B6) RIGHT FRONT WSS SIGNAL CIRCUIT FOR AN SHORT TO VOLTAGE 


Turn the ignition on. 
Remove all jumper wires. 
Measure the voltage between the (B6) Right Front WSS Signal circuit 
and ground. 
Is the voltage above one volt? 


Yes >> Repair the (B6) Right Front WSS Signal circuit for a short to 
voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Go То 9 
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9. CHECK (B6) RIGHT FRONT WSS SIGNAL CIRCUIT AND (B7) RIGHT FRONT WSS 12 МОСТ SUPPLY 
CIRCUIT SHORTED TOGETHER 


Turn the ignition off. 


Measure the resistance between the (B6) Right Front WSS Signal cir- (B 
cuit and the (B7) Right Front WSS Supply circuit. [0] 

Is Ше resistance above 5.0 ohms? (бој 
Yes >> Со То 10 ` 


Мо >> Repair the (B6) Right Front WSS Signal circuit and the (B7) 1 
Right Front WSS Supply circuit for a short together. те 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 2- «i 
STANDARD PROCEDURE). 
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1 0. RIGHT FRONT WHEEL SPEED SENSOR 
Replace the Right Front Wheel Speed Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Road test the vehicle over 40 km/h (25 m.p.h.). 
NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read ABS DTCs. 
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 

Did DTC C1015-RIGHT FRONT WHEEL SPEED SENSOR CIRCUIT reset? 
Yes >> Replace Ше Anti-Lock Brakes Module in accordance with the Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test Complete. 


5-158 BRAKES - ABS ELECTRICAL DIAGNOSTICS ——————————————————————————— РМ 
C101C-RIGHT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on. 
e Set Condition: 
When the Right Front WSS Signal is intermittently missing a vehicle speed above 25mph (40 kph) or erratic 
wheel speed signal during acceleration or sensed wheel speed is different from other wheels. 


Possible Causes 


RIGHT FRONT WSS LOOSE — B6, B7 CIRCUITS/CONNECTOR/TERMINAL DAMAGE 
RIGHT FRONT TONE WHEEL DAMAGE 


RIGHT FRONT WHEEL BEARING DAMAGE 

IMPROPER RIGHT FRONT TIRE PRESSURE/MISMATCHED TIRES 
RIGHT FRONT WSS 

ANTI-LOCK BRAKE MODULE 


Diagnostic Test 


1 . CHECK FOR DTC C101C-RIGHT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE 


NOTE: This DTC must be active for the results of this test to be valid. 
NOTE: If DTC C1015-Right Front Wheel Speed Sensor Circuit is present it must be repaired before continu- 
ing. 
Tura the ignition on. 
With the scan tool, record and erase DTCs. 
Road test the vehicle over 40 km/h (25 m.p.h.). 
NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read DTCs. 
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 
Does the scan tool display: C101C-RIGHT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFOR- 
MANCE? 


Yes >> Go To2 
No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK WHEEL SPEED SENSOR SIGNALS 


Turn the ignition on. 


With the scan tool, monitor and graph ALL the WSS speeds and compare graph while an assistant drives the vehi- 
cle. 


NOTE: If graph shows periodic dropouts pay close attention to the tone wheel. 
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.). 


Is the Right Front WSS speed showing 0 km/h (0 m.p.h.) or not matching other wheel speeds? 
Yes >> Go To 3 


No >> Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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3. CHECK FOR IMPROPER RIGHT FRONT TIRE PRESSURE/MISMATCHED TIRES 


Turn the ignition off. 

Check and adjust the Right Front Tire pressure. 
Check and adjust all other tire pressures. 
Inspect for mismatched tires on vehicle. 


Is the Right Front Tire improperly inflated or mismatched tires on vehicle? 


Yes >> Repair as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To 4 


4. CHECK RIGHT FRONT WSS LOOSENESS, INSPECT В6, B7 CIRCUITS/TERMINALS FOR DAMAGE 


NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals 
Inspect the Anti-Lock Brake Module harness connector, Right Front WSS, and Right Front WSS harness connector 
Inspect the Right Front WSS for looseness, excessive corrosion and not properly fastened. 


Inspect the (B6) Right Front WSS Signal and (B7) Right Front WSS Supply circuits between the Right Front WSS 
and Anti-Lock Brake Module for damage. 


Is the Right Front WSS loose or any of the wiring/connectors/terminals damaged? 


Yes >> Repair as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To 5 


5. CHECK RIGHT FRONT TONE WHEEL FOR DAMAGE 
Inspect the Right Front Tone Wheel for damage, missing teeth, cracks, or looseness. 


NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked. 
Is the Right Front Tone Wheel damaged? 


Yes >> Нера as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go То 6 


6. CHECK RIGHT FRONT WHEEL BEARING FOR DAMAGE 
Inspect the Right Front wheel bearing for excessive runout or clearance. 


NOTE: Refer to the appropriate service information, if necessary, for procedures or specifications. 
Is the Right Front Wheel Bearing Damaged? 
Yes >> Нера as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 7 


5-160 BRAKES - ABS ELECTRICAL DIAGNOSTICS --------------РМ 


7. RIGHT FRONT WHEEL SPEED SENSOR 

Replace the Right Front Wheel Speed Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read ABS DTCs. 


NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 


Did DTC C101C-RIGHT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE reset? 


Yes >> Нерасе the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test Complete. 


РМ--------------------------РНБАКЕ5- ABS ELECTRICAL DIAGNOSTICS 5- 161 
C101F-RIGHT FRONT WHEEL SPEED COMPARATIVE PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on. 
e Set Condition: 
When the Right Front WSS reading is different from the readings received from the other WSS's at a vehicle 
speed above 40 kph (25 mph). The Anti-Lock Brake Module compares WSS readings from side-to-side on an 
axle and front-to-rear. 


Possible Causes 


RIGHT FRONT WSS LOOSE — B6, B7 CIRCUITS/CONNECTOR/TERMINAL DAMAGE 
IMPROPER RIGHT FRONT TIRE PRESSURE/MISMATCHED TIRES 


RIGHT FRONT TONE WHEEL/BEARING DAMAGE 
RIGHT FRONT WSS 
ANTI-LOCK BRAKE MODULE 


Diagnostic Test 


1 . CHECK FOR DTC C101F-RIGHT FRONT WHEEL SPEED COMPARATIVE PERFORMANCE 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, record and erase DTCs. 

Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read DTCs. 


NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 


Does the scan tool display: C101F-RIGHT FRONT WHEEL SPEED COMPARATIVE PERFORMANCE? 
Yes >> Go To З 
No >> Go То 2 


2. CHECK WHEEL SPEED SENSOR SIGNALS 


Turn the ignition on. 


With the scan tool, monitor and graph ALL the WSS speeds and compare graph while an assistant drives the vehi- 
cle. 


NOTE: If graph shows periodic dropouts pay close attention to the tone wheel. 
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.). 


Is the Right Front WSS speed showing 0 km/h (0 m.p.h.) or not matching other wheel speeds? 


Yes >> Go To З 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 
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3. CHECK FOR IMPROPER RIGHT FRONT TIRE PRESSURE/MISMATCHED TIRES 


Turn the ignition off. 

Check and adjust the Right Front Tire pressure. 
Check and adjust all other tire pressures. 
Inspect for mismatched tires on vehicle. 


Is the Right Front Tire improperly inflated or mismatched tires on vehicle? 


Yes >> Repair as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To 4 


4. CHECK RIGHT FRONT WSS LOOSENESS, INSPECT B6, B7 CIRCUITS/TERMINALS FOR DAMAGE 


NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals 
Inspect the Anti-Lock Brake Module harness connector, Right Front WSS, and Right Front WSS harness connector 
Inspect the Right Front WSS for looseness, excessive corrosion and not properly fastened. 


Inspect the (B6) Right Front WSS Signal and (B7) Right Front WSS Supply circuits between the Right Front WSS 
and Anti-Lock Brake Module for damage. 


Is the Right Front WSS loose or any of the wiring/connectors/terminals damaged? 


Yes >> Нера as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Со То 5 


5. CHECK RIGHT FRONT TONE WHEEL FOR DAMAGE 


Inspect the Right Front Tone Wheel for damage, missing teeth, cracks, or looseness. 


NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked. 
Is the Right Front Tone Wheel damaged? 
Yes >> Нера as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 6 


6. RIGHT FRONT WHEEL SPEED SENSOR 

Replace the Right Front Wheel Speed Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read ABS DTCs. 


NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 


Did DTC C101F-RIGHT FRONT WHEEL SPEED COMPARATIVE PERFORMANCE reset? 


Yes >> Heplace the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 


5-164 BRAKES - ABS ELECTRICAL DIAGNOSTICS --------------РМ 


е When Monitored: 
With the ignition on. 


• Set Condition: 
If the Left Rear Wheel Speed Sensor circuit fails the diagnostic test. 


Possible Causes 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 
(B4) LEFT REAR WSS 12 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE, GROUND, OR OPEN 


(B3) LEFT REAR WSS SIGNAL CIRCUIT SHORTED TO VOLTAGE, GROUND, OR OPEN 

(B3) LEFT REAR WSS SIGNAL CIRCUIT SHORTED TO (B4) LEFT REAR WSS 12 VOLT SUPPLY CIRCUIT 
LEFT REAR WSS 

ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . CHECK FOR DTC C1020-LEFT REAR WHEEL SPEED SENSOR CIRCUIT 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 


With the scan tool, record and erase DTCs. 
Cycle the ignition switch from off to on. 
With the scan tool, read DTCs. 
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 
Does the scan tool display: С1020-ГЕЕТ REAR WHEEL SPEED SENSOR CIRCUIT? 


Yes >> Go То 2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK CONNECTOR/TERMINAL FOR DAMAGE 


NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals. 
Turn the ignition off. 


Inspect the Anti-Lock Brake Module harness connector, Left Rear WSS, and Left Rear WSS harness connector. 
Is the Left Rear WSS or any of the connectors/terminals damaged? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To З 
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3. CHECK (B4) LEFT REAR WSS 12 VOLT SUPPLY CIRCUIT VOLTAGE 
Disconnect the Left Rear WSS harness connector. 


Turn the ignition on. T 
Measure the voltage of the (B4) Left Rear WSS 12 Volt Supply circuit. 
Is the voltage above 10.0 volts? a= (C2) 


Yes >> Go To 6 
No >> Go To 4 1 
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4. CHECK (B4) LEFT REAR WSS 12 VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 
Disconnect the Left Rear WSS harness connector. 
Disconnect the Anti-Lock Brake Module harness connector. 


Using a 12-volt test light connected to 12-volts, probe the (B4) Left Rear 
WSS Supply circuit. 


Does the test light illuminate brightly? 


Yes >> Repair the (B4) Left Rear WSS Supply circuit for a short to “хе 
ground. | | «i 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 2 
STANDARD PROCEDURE). 

No >> Со То5 ‘WHEEL 
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5. CHECK (B4) LEFT REAR WSS 12 VOLT SUPPLY CIRCUIT FOR AN OPEN 


Connect a jumper wire between ground and the (B4) Left Rear WSS 


Supply circuit in the Anti-Lock Brakes Module harness connector. 


Using a 12-volt test light connected to 12-volts, probe the (B4) Left Rear 
WSS Supply circuit. 


Does the test light illuminate brightly? 


Yes >> Нерасе the Anti-Lock Brakes Module in accordance with 


the Service Information. 1 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - Те 

STANDARD PROCEDURE). з |19 
Мо >> Repair Ше (B4) Left Rear WSS Supply circuit for an open. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - роза 


STANDARD PROCEDURE). SPEED-ABS- 
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6. CHECK (B3) LEFT REAR WSS SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Using a 12-volt test light connected to 12-volts, probe the (B3) Left Rear 

WSS Signal circuit. а» 


Does Ше test light illuminate brightly? 


Yes >> Repair the (ВЗ) Left Rear WSS Signal circuit for a short to 
ground. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Со To 7 


ra CHECK (B3) LEFT REAR WSS SIGNAL CIRCUIT FOR AN OPEN 
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Connect a jumper wire between ground and the (B3) Left Rear WSS 
Signal circuit in the Anti-Lock Brakes Module harness connector. 


Using a 12-volt test light connected to 12-volts, probe the (B3) Left Rear 
WSS Signal circuit. 
Does the test light illuminate brightly? 


Yes >> Go То 8 


No >> Repair the (B3) Left Rear WSS Signal circuit for an open. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 
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8. CHECK (B3) LEFT REAR WSS SIGNAL CIRCUIT SHORT TO VOLTAGE 


Turn the ignition on. 
Remove all jumper wires. 
Measure the voltage between the (B3) Left Rear WSS Signal circuit and 
ground. 
Is the voltage above one volt? 


Yes >> Repair the (ВЗ) Left Rear WSS Signal circuit for a short to 
voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Go То 9 
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9. CHECK (B3) LEFT REAR WSS SIGNAL CIRCUIT AND (B4) LEFT REAR WSS 12 VOLT SUPPLY CIRCUIT 
SHORTED TOGETHER 


Turn the ignition off. 


Measure the resistance between the (B3) Left Rear WSS Signal circuit re 
and the (B4) Left Rear WSS Supply circuit. [0] 
Is the resistance above 5.0 ohms? (бој 
Yes >> бо То 10 ` 
Мо >> Repair the (B3) Left Rear WSS Signal circuit and the (B4) 
Left Rear WSS Supply circuit for a short together. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 
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1 0. LEFT REAR WHEEL SPEED SENSOR 
Replace the Left Rear Wheel Speed Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Road test the vehicle over 40 km/h (25 m.p.h.). 
NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read ABS DTCs. 
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 

Did DTC C1020-LEFT REAR WHEEL SPEED SENSOR CIRCUIT reset? 
Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test Complete. 


5-168 BRAKES - ABS ELECTRICAL DIAGNOSTICS ——————————————————————————— РМ 
C1027-LEFT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on. 
e Set Condition: 
When the Left Rear WSS Signal is intermittently missing a vehicle speed above 25mph (40 kph) or erratic 
wheel speed signal during acceleration or sensed wheel speed is different from other wheels. 


Possible Causes 


LEFT REAR WSS AIR GAP FAULT 
LEFT REAR WSS LOOSE — B3, B4 CIRCUITS/CONNECTOR/TERMINAL DAMAGE 
LEFT REAR TONE WHEEL DAMAGE 


LEFT REAR WHEEL BEARING DAMAGE 

IMPROPER LEFT REAR TIRE PRESSURE/MISMATCHED TIRES 
LEFT REAR WSS 

ANTI-LOCK BRAKE MODULE 


Diagnostic Test 


1 . CHECK FOR DTC C1027-LEFT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, record and erase DTCs. 

Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read DTCs. 
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 
Does the scan tool display: C1027-LEFT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFOR- 
MANCE? 


Yes >> Go То 2 


Мо >> The condition Ша! caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK LEFT REAR WSS AIR GAP 


Turn the ignition off. 
Using a feeler gauge, measure the Left Rear WSS air gap. 


NOTE: Refer to the appropriate service information, if necessary, for procedures or specifications. 
Is the Left Rear WSS air gap within specifications? 
Yes >> Go To 3 


No >> Hepair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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3. CHECK WHEEL SPEED SENSOR SIGNALS 


Turn the ignition on. 


With the scan tool, monitor and graph ALL the WSS speeds and compare graph while an assistant drives the vehi- 
cle. 


NOTE: If graph shows periodic dropouts pay close attention to the tone wheel. 
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.). 


Is the Left Rear WSS speed showing 0 km/h (0 m.p.h.) or not matching other wheel speeds? 


Yes >> Go То 4 


Мо >> Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


4. CHECK FOR IMPROPER LEFT REAR TIRE PRESSURE/MISMATCHED TIRES 


Turn the ignition off. 

Check and adjust the Left Rear Tire pressure. 
Check and adjust all other tire pressures. 
Inspect for mismatched tires on vehicle. 


Is the Left Rear Tire improperly inflated or mismatched tires on vehicle? 


Yes >> Repair as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Со To 5 


47 CHECK LEFT REAR WSS LOOSENESS, INSPECT B4, B5 CIRCUITS/TERMINALS FOR DAMAGE 


NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals 
Inspect the Anti-Lock Brake Module harness connector, Left Rear WSS, and Left Rear WSS harness connector 
Inspect the Left Rear WSS for looseness, excessive corrosion and not properly fastened. 


Inspect the (B3) Left Rear WSS Signal and (B4) Left Rear WSS Supply circuits between the Left Rear WSS and 
Anti-Lock Brake Module for damage. 


Is the Left Rear WSS loose or any of the wiring/connectors/terminals damaged? 


Yes >> Repair as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go То 6 


6. CHECK LEFT REAR TONE WHEEL FOR DAMAGE 
Inspect the Left Rear Tone Wheel for damage, missing teeth, cracks, or looseness. 


NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked. 
Is the Left Rear Tone Wheel damaged? 
Yes >> Нера as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 7 
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7. CHECK LEFT REAR WHEEL BEARING FOR DAMAGE 


Inspect the Left Rear wheel bearing for excessive runout or clearance. 


NOTE: Refer to the appropriate service information, if necessary, for procedures or specifications. 
Is the Left Rear Wheel Bearing Damaged? 
Yes >> Нера as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 8 


8. LEFT REAR WHEEL SPEED SENSOR 


Replace the Left Rear Wheel Speed Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read ABS DTCs. 


NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 


Did DTC C1027-LEFT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE reset? 


Yes >> Нерасе the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test Complete. 
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C102A-LEFT REAR WHEEL SPEED COMPARATIVE PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on. 
e Set Condition: 
When the Left Rear WSS reading is different from the readings received from the other WSS's at a vehicle 
speed above 40 kph (25 mph). The Anti-Lock Brake Module compares WSS readings from side-to-side on an 
axle and front-to-rear. 


Possible Causes 


LEFT REAR WSS LOOSE — B3, B4 CIRCUITS/CONNECTOR/TERMINAL DAMAGE 
IMPROPER LEFT REAR TIRE PRESSURE/MISMATCHED TIRES 


LEFT REAR TONE WHEEL DAMAGE 
LEFT REAR WSS 
ANTI-LOCK BRAKE MODULE 


Diagnostic Test 


1 . CHECK FOR DTC C102A-LEFT REAR WHEEL SPEED COMPARATIVE PERFORMANCE 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, record and erase DTCs. 

Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read DTCs. 


NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 


Does the scan tool display: C102A-LEFT REAR WHEEL SPEED COMPARATIVE PERFORMANCE? 
Yes >> Go To З 
No >> Go То 2 


2. CHECK WHEEL SPEED SENSOR SIGNALS 


Turn the ignition on. 


With the scan tool, monitor and graph ALL the WSS speeds and compare graph while an assistant drives the vehi- 
cle. 


NOTE: If graph shows periodic dropouts pay close attention to the tone wheel. 
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.). 


Is the Left Rear WSS speed showing 0 km/h (0 m.p.h.) or not matching other wheel speeds? 


Yes >> Со То 3 


Мо >> The condition Ша! caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 
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3: CHECK FOR IMPROPER LEFT REAR TIRE PRESSURE/MISMATCHED TIRES 


Turn the ignition off. 

Check and adjust the Left Rear Tire pressure. 
Check and adjust all other tire pressures. 
Inspect for mismatched tires on vehicle. 


15 the Left Rear Tire improperly inflated ог mismatched tires on vehicle? 


Yes >> Repair as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To 4 


4. CHECK LEFT REAR WSS LOOSENESS, INSPECT B3, B4 CIRCUITS/TERMINALS FOR DAMAGE 


NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals 
Inspect the Anti-Lock Brake Module harness connector, Left Rear WSS, and Left Rear WSS harness connector 
Inspect the Left Rear WSS for looseness, excessive corrosion and not properly fastened. 


Inspect the (B3) Left Rear WSS Signal and (B4) Left Rear WSS Supply circuits between the Left Rear WSS and 
Anti-Lock Brake Module for damage. 


Is the Left Rear WSS loose or any of the wiring/connectors/terminals damaged? 


Yes >> Нера as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Со То 5 


5. CHECK LEFT REAR TONE WHEEL FOR DAMAGE 


Inspect the Left Rear Tone Wheel for damage, missing teeth, cracks, or looseness. 


NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked. 
Is the Left Rear Tone Wheel damaged? 
Yes >> Нера as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 6 


6. LEFT REAR WHEEL SPEED SENSOR 

Replace the Left Rear Wheel Speed Sensor in accordance with the Service Information. 

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read ABS DTCs. 


NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 


Did DTC C102A-LEFT REAR WHEEL SPEED COMPARATIVE PERFORMANCE reset? 


Yes >> Нерасе the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 


е Set Condition: 
If the Right Rear Wheel Speed Sensor circuit fails the diagnostic test. 


Possible Causes 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 
(B2) RIGHT REAR WSS 12 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE, GROUND, OR OPEN 


(B1) RIGHT REAR WSS SIGNAL CIRCUIT SHORTED TO VOLTAGE, GROUND, OR OPEN 

(B1) RIGHT REAR WSS SIGNAL CIRCUIT SHORTED TO (B2) RIGHT REAR WSS 12 VOLT SUPPLY CIRCUIT 
RIGHT REAR WSS 

ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . CHECK FOR ОТС C102B-RIGHT REAR WHEEL SPEED SENSOR CIRCUIT 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 


With the scan tool, record and erase DTCs. 
Cycle the ignition switch from off to on. 
With the scan tool, read DTCs. 
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 
Does the scan tool display: C102B-RIGHT REAR WHEEL SPEED SENSOR CIRCUIT? 


Yes >> Go То 2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK CONNECTOR/TERMINAL FOR DAMAGE 


NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals. 
Turn the ignition off. 


Inspect the Anti-Lock Brake Module harness connector, Right Rear WSS, and Right Rear WSS harness connector. 
Is the Right Rear WSS or any of the connectors/terminals damaged? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To З 
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Э. CHECK (B2) RIGHT REAR WSS 12 VOLT SUPPLY CIRCUIT VOLTAGE 


5 - 175 


Disconnect the Right Rear WSS harness connector. 
Turn the ignition on. 
Measure the voltage of the (B2) Right Rear WSS 12 Volt Supply circuit. 


Is the voltage above 10.0 volts? 


Yes >> Go To 6 
No >> Go То 4 
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4. CHECK (B2) RIGHT REAR WSS 12 VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 

Disconnect the Right Rear WSS harness connector. 

Disconnect the Anti-Lock Brake Module harness connector. 

Using a 12-volt test light connected to 12-volts, probe the (B2) Right 
Rear WSS Supply circuit. 


Does the test light illuminate brightly? 
Yes >> Repair the (B2) Right Rear WSS Supply circuit for a short 
to ground. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Со To 5 


SENSOR- 
WHEEL 


SPEED-ABS- 
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5. CHECK (B2) RIGHT REAR WSS 12 VOLT SUPPLY CIRCUIT FOR AN OPEN 


Connect a jumper wire between ground and the (B2) Right Rear WSS 
Supply circuit in the Anti-Lock Brakes Module harness connector. 
Using a 12-volt test light connected to 12-volts, probe the (B2) Right 
Rear WSS Supply circuit. 


Does the test light illuminate brightly? 


Yes >> Replace the Anti-Lock Brakes Module in accordance with 
the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Repair the (B2) Right Rear WSS Supply circuit for an open. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 
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6. CHECK (B1) RIGHT REAR WSS SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Using a 12-volt test light connected to 12-volts, probe the (B1) Right 

Rear WSS Signal circuit. I 


Does the test light illuminate brightly? 
>> Repair the (B1) Right Rear WSS Signal circuit for a short to 
ground. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Со To 7 


Үе<$ 


Ts CHECK (B1) RIGHT REAR WSS SIGNAL CIRCUIT FOR AN OPEN 
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Connect a jumper wire between ground and the (B1) Right Rear WSS 
Signal circuit in the Anti-Lock Brakes Module harness connector. 


Using a 12-volt test light connected to 12-volts, probe the (B1) Right 
Rear WSS Signal circuit. 
Does the test light illuminate brightly? 


>> Go То 8 


No >> Repair the (B1) Right Rear WSS Signal circuit for an open. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


Yes 
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8. CHECK (B1) RIGHT REAR WSS SIGNAL CIRCUIT SHORT TO VOLTAGE 


Turn the ignition on. 
Remove all jumper wires. 
Measure the voltage between the (B1) Right Rear WSS Signal circuit 
and ground. 
Is the voltage above one volt? 


>> Repair the (B1) Right Rear WSS Signal circuit for a short to 
voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Go To 9 


Yes 
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9. CHECK (B1) RIGHT REAR WSS SIGNAL CIRCUIT FOR A SHORT TO (B2) RIGHT REAR WSS 12 VOLT 
SUPPLY CIRCUIT 


Turn the ignition off. 


Measure the resistance between the (B1) Right Rear WSS Signal circuit (B 
and the (B2) Right Rear WSS Supply circuit. [0] 
Is the resistance above 5.0 ohms? (бој 
Yes >> Go То 10 ` 
Мо >> Repair the (B1) Right Rear WSS Signal circuit and the (B2) 
Right Rear WSS Supply circuit for a short together. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


SENSOR- 
WHEEL 
SPEED-ABS- 
RIGHT 
REAR 
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1 0. RIGHT REAR WHEEL SPEED SENSOR 

Replace the Right Rear Wheel Speed Sensor in accordance with the Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read ABS DTCs. 


NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 
Did DTC C102B-RIGHT REAR WHEEL SPEED SENSOR CIRCUIT reset? 
Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test Complete. 
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C1032-RIGHT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on. 
e Set Condition: 
When the Right Rear WSS Signal is intermittently missing a vehicle speed above 25mph (40 kph) or erratic 
wheel speed signal during acceleration or sensed wheel speed is different from other wheels. 


Possible Causes 


RIGHT REAR WSS AIR GAP FAULT 
RIGHT REAR WSS LOOSE — B1, B2 CIRCUITS/CONNECTOR/TERMINAL DAMAGE 
RIGHT REAR TONE WHEEL DAMAGE 


RIGHT REAR WHEEL BEARING DAMAGE 

IMPROPER RIGHT REAR TIRE PRESSURE/MISMATCHED TIRES 
RIGHT REAR WSS 

ANTI-LOCK BRAKE MODULE 


Diagnostic Test 


1 . CHECK FOR DTC C1032-RIGHT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, record and erase DTCs. 

Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read DTCs. 
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 
Does the scan tool display: C1032-RIGHT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFOR- 
MANCE? 


Yes >> Go То 2 


Мо >> The condition Ша! caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK RIGHT REAR WSS AIR GAP 


Turn the ignition off. 
Using a feeler gauge, measure the Right Rear WSS air gap. 


NOTE: Refer to the appropriate service information, if necessary, for procedures or specifications. 
Is the Right Rear WSS air gap within specifications? 
Yes >> Go To 3 


No >> Hepair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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3. CHECK WHEEL SPEED SENSOR SIGNALS 


Turn the ignition on. 


With the scan tool, monitor and graph ALL the WSS speeds and compare graph while an assistant drives the vehi- 
cle. 


NOTE: If graph shows periodic dropouts pay close attention to the tone wheel. 
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.). 


Is the Right Rear WSS speed showing 0 km/h (0 m.p.h.) or not matching other wheel speeds? 


Yes >> Go То 4 


Мо >> Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


4. CHECK FOR IMPROPER RIGHT REAR TIRE PRESSURE/MISMATCHED TIRES 


Turn the ignition off. 

Check and adjust the Right Rear Tire pressure. 
Check and adjust all other tire pressures. 
Inspect for mismatched tires on vehicle. 


Is the Right Rear Tire improperly inflated or mismatched tires on vehicle? 


Yes >> Нера as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Со To 5 


5. CHECK RIGHT REAR WSS LOOSENESS, INSPECT B1, B2 CIRCUITS/TERMINALS FOR DAMAGE 


NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals 
Inspect the Anti-Lock Brake Module harness connector, Right Rear WSS, and Right Rear WSS harness connector 
Inspect the Right Rear WSS for looseness, excessive corrosion and not properly fastened. 


Inspect the (B1) Right Rear WSS Signal and (B2) Right Rear WSS Supply circuits between the Right Rear WSS 
and Anti-Lock Brake Module for damage. 


Is the Right Rear WSS loose or any of the wiring/connectors/terminals damaged? 


Yes >> Repair as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go То 6 


6. CHECK RIGHT REAR TONE WHEEL FOR DAMAGE 
Inspect the Right Rear Tone Wheel for damage, missing teeth, cracks, or looseness. 


NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked. 
Is the Right Rear Tone Wheel damaged? 
Yes >> Нера as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 7 
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7. CHECK RIGHT REAR WHEEL BEARING FOR DAMAGE 


Inspect the Right Rear wheel bearing for excessive runout or clearance. 


NOTE: Refer to the appropriate service information, if necessary, for procedures or specifications. 
Is the Right Rear Wheel Bearing Damaged? 
Yes >> Repair as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 8 


8. RIGHT REAR WHEEL SPEED SENSOR 


Replace the Right Rear Wheel Speed Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read ABS DTCs. 


NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 


Did DTC C1032-RIGHT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE reset? 
Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Test Complete. 
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C1035-RIGHT REAR WHEEL SPEED COMPARATIVE PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on. 
e Set Condition: 
When the Right Rear WSS reading is different from the readings received from the other WSS's at a vehicle 
speed above 40 kph (25 mph). The Anti-Lock Brake Module compares WSS readings from side-to-side on an 
axle and front-to-rear. 


Possible Causes 


RIGHT REAR WSS LOOSE — B1, B2 CIRCUITS/CONNECTOR/TERMINAL DAMAGE 
IMPROPER RIGHT REAR TIRE PRESSURE/MISMATCHED TIRES 


RIGHT REAR TONE WHEEL DAMAGE 
RIGHT REAR WSS 
ANTI-LOCK BRAKE MODULE 


Diagnostic Test 


1 . CHECK FOR DTC C1035-RIGHT REAR WHEEL SPEED COMPARATIVE PERFORMANCE 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, record and erase DTCs. 

Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read DTCs. 


NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 


Does the scan tool display: C1035-RIGHT REAR WHEEL SPEED COMPARATIVE PERFORMANCE? 
Yes >> Go To З 
No >> Go То 2 


2. CHECK WHEEL SPEED SENSOR SIGNALS 


Turn the ignition on. 


With the scan tool, monitor and graph ALL the WSS speeds and compare graph while an assistant drives the vehi- 
cle. 


NOTE: If graph shows periodic dropouts pay close attention to the tone wheel. 
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.). 


Is the Right Rear WSS speed showing 0 km/h (0 m.p.h.) or not matching other wheel speeds? 


Yes >> Go To З 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


5-182 BRAKES - ABS ELECTRICAL DIAGNOSTICS ------------РМ 


3. CHECK FOR IMPROPER RIGHT REAR TIRE PRESSURE/MISMATCHED TIRES 


Turn the ignition off. 

Check and adjust the Right Rear Tire pressure. 
Check and adjust all other tire pressures. 
Inspect for mismatched tires on vehicle. 


Is the Right Rear Tire improperly inflated or mismatched tires on vehicle? 


Yes >> Repair as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To 4 


4. CHECK RIGHT REAR WSS LOOSENESS, INSPECT B1, B2 CIRCUITS/TERMINALS FOR DAMAGE 


NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals 
Inspect the Anti-Lock Brake Module harness connector, Right Rear WSS, and Right Rear WSS harness connector 
Inspect the Right Rear WSS for looseness, excessive corrosion and not properly fastened. 


Inspect the (B1) Right Rear WSS Signal and (B2) Right Rear WSS Supply circuits between the Right Rear WSS 
and Anti-Lock Brake Module for damage. 


Is the Right Rear WSS loose or any of the wiring/connectors/terminals damaged? 


Yes >> Нера as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Со To 5 


5. CHECK RIGHT REAR TONE WHEEL FOR DAMAGE 


Inspect the Right Rear Tone Wheel for damage, missing teeth, cracks, or looseness. 


NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked. 
Is the Right Rear Tone Wheel damaged? 
Yes >> Repair as necessary 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 6 


6. RIGHT REAR WHEEL SPEED SENSOR 

Replace the Right Rear Wheel Speed Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read ABS DTCs. 


NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 


Did DTC C1035-RIGHT REAR WHEEL SPEED COMPARATIVE PERFORMANCE reset? 


Yes >> Нерасе the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test Complete. 


РМ —— BRAKES - ABS ELECTRICAL DIAGNOSTICS 5 - 183 
C1038-REAR WHEEL SPEED SENSOR CIRCUIT LOW 


For a complete wiring diagram Refer to Section 8W. 


e When Monitored: 
With the ignition on. 


e Set Condition: 
When the Right Rear Wheel Speed Sensor circuit fails the diagnostic test. 


Possible Causes 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 
(B2) RIGHT REAR WSS 12 VOLT SUPPLY CIRCUIT SHORTED TO GROUND, OR OPEN 


(B1) RIGHT REAR WSS SIGNAL CIRCUIT SHORTED TO GROUND, OR OPEN 
RIGHT REAR WSS 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . CHECK FOR ОТС C1038-REAR WHEEL SPEED SENSOR CIRCUIT LOW 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, record and erase DTCs. 

Cycle the ignition switch from off to on. 

With the scan tool, read DTCs. 


Does the scan tool display: C1038-REAR WHEEL SPEED SENSOR CIRCUIT LOW? 
Yes >> Go То2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK CONNECTOR/TERMINAL FOR DAMAGE 


NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals. 
Turn the ignition off. 


Inspect the TIPM harness connector, Right Rear WSS, and Right Rear WSS harness connector. 
Is the Right Rear WSS or any of the connectors/terminals damaged? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 3 


5-184 BRAKES - ABS ELECTRICAL DIAGNOSTICS PM 
d. CHECK (B2) RIGHT REAR WSS 12 VOLT SUPPLY CIRCUIT VOLTAGE 

Disconnect the Right Rear WSS harness connector. 

Turn the ignition on. T 


Measure the voltage of the (B2) Right Rear WSS 12 Volt Supply circuit. 
Is the voltage above 10.0 volts? 


Yes >> Go To 6 
No >> Go То 4 


SENSOR- 
WHEEL 
SPEED-ABS- 
RIGHT 
REAR 


816add6e 


4. CHECK (B2) RIGHT REAR WSS 12 VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 
Disconnect the Right Rear WSS harness connector. 
Disconnect the TIPM harness connector. 
Using a 12-volt test light connected to 12-volts, probe the (B2) Right 
Rear WSS Supply circuit. 
Does the test light illuminate brightly? 


Yes >> Repair the (B2) Right Rear WSS Supply circuit for a short 
to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Со To 5 


SENSOR- 
WHEEL 


SPEED-ABS- 


RIGHT 
REAR 


816add70 


5. CHECK (B2) RIGHT REAR WSS 12 VOLT SUPPLY CIRCUIT FOR AN OPEN 


Connect a jumper wire between ground and the (B2) Right Rear WSS 
Supply circuit in the TIPM harness connector. 

Using a 12-volt test light connected to 12-volts, probe the (B2) Right 
Rear WSS Supply circuit. 


Does the test light illuminate brightly? 


Yes >> Нерасе the TIPM in accordance with the Service Informa- 
tion. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Repair the (B2) Right Rear WSS Supply circuit for an open. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


SENSOR- 
WHEEL 


SPEED-ABS- 


RIGHT 
REAR 


816add70 


РМ —Л———— BRAKES - ABS ELECTRICAL DIAGNOSTICS 5 - 185 


6. CHECK (B1) RIGHT REAR WSS SIGNAL CIRCUIT FOR A SHORT TO GROUND 


Using a 12-volt test light connected to 12-volts, probe the (B1) Right 
Rear WSS Signal circuit. 


Does the test light illuminate brightly? 


Yes >> Repair the (B1) Right Rear WSS Signal circuit for a short to 
ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


№ >> GoTo7 a 84 


SENSOR- 
WHEEL 
SPEED-ABS- 
RIGHT 
REAR 


816add72 


ra CHECK (B1) RIGHT REAR WSS SIGNAL CIRCUIT FOR AN OPEN 


Connect a jumper wire between ground and the (B1) Right Rear WSS 
Signal circuit in the Anti-Lock Brakes Module harness connector. 


Using a 12-volt test light connected to 12-volts, probe the (B1) Right 
Rear WSS Signal circuit. 


Does the test light illuminate brightly? 
Yes >> Со To 8 


No >> Repair the (B1) Right Rear WSS Signal circuit for an open. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - S 84 
STANDARD PROCEDURE). | 


SENSOR- 
WHEEL 
SPEED-ABS- 
RIGHT 
REAR 


816add72 


8. RIGHT REAR WHEEL SPEED SENSOR 


Replace the Right Rear Wheel Speed Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
With the scan tool, read TIPM DTCs. 


Did DTC C1038-REAR WHEEL SPEED SENSOR CIRCUIT LOW reset? 


Yes >> Нерасе the TIPM in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test Complete. 


5-186 BRAKES - ABS ELECTRICAL DIAGNOSTICS ----------------- РМ 
C1039-REAR WHEEL SPEED SENSOR CIRCUIT HIGH 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


• Set Condition: 
When the Right Rear Wheel Speed Sensor circuit fails the diagnostic test. 


Possible Causes 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 
(B2) RIGHT REAR WSS 12 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE OR OPEN 


(B1) RIGHT REAR WSS SIGNAL CIRCUIT SHORTED TO VOLTAGE,OR OPEN 

(B1) RIGHT REAR WSS SIGNAL CIRCUIT SHORTED TO (B2) RIGHT REAR WSS 12 VOLT SUPPLY CIRCUIT 
RIGHT REAR WSS 

TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . CHECK FOR DTC C1039-REAR WHEEL SPEED SENSOR CIRCUIT HIGH 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, record and erase DTCs. 

Cycle the ignition switch from off to on. 

With the scan tool, read DTCs. 


Does the scan tool display: C1039-REAR WHEEL SPEED SENSOR CIRCUIT HIGH? 
Yes >> Go То2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK CONNECTOR/TERMINAL FOR DAMAGE 


NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals. 
Turn the ignition off. 


Inspect the TIPM harness connector, Right Rear WSS, and Right Rear WSS harness connector. 
Is the Right Rear WSS or any of the connectors/terminals damaged? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 3 


РМ ——— BRAKES - ABS ELECTRICAL DIAGNOSTICS 5 - 187 


d. CHECK (B2) RIGHT REAR WSS 12 VOLT SUPPLY CIRCUIT VOLTAGE 
Disconnect the Right Rear WSS harness connector. 


Turn the ignition on. T 
Measure the voltage of the (B2) Right Rear WSS 12 Volt Supply circuit. 
Is the voltage above 10.0 volts? 


Yes >> Go То 5 
No >> Со То 4 


SENSOR- 
WHEEL 
SPEED-ABS- 
RIGHT 
REAR 


816add6e 


4. CHECK (B2) RIGHT REAR WSS 12 VOLT SUPPLY CIRCUIT FOR AN OPEN 


Connect a jumper wire between ground and the (B2) Right Rear WSS 
Supply circuit in the TIPM harness connector. 

Using a 12-volt test light connected to 12-volts, probe the (B2) Right 
Rear WSS Supply circuit. 


Does the test light illuminate brightly? 


Yes >> Replace the TIPM in accordance with the Service Informa- 


tion. 1 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - ИЕ 
STANDARD PROCEDURE). 2 

№ >> Repair the (B2) Right Rear WSS Supply circuit for an open. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - pou 
STANDARD PROCEDURE). та 


REAR 


816add70 


5. CHECK (B1) RIGHT REAR WSS SIGNAL CIRCUIT FOR AN OPEN 
Connect a jumper wire between ground and the (B1) Right Rear WSS 


Signal circuit in the Anti-Lock Brakes Module harness connector. 


Using a 12-volt test light connected to 12-volts, probe the (B1) Right 
Rear WSS Signal circuit. 


Does the test light illuminate brightly? 
Yes >> Go To 6 


No >> Repair the (B1) Right Rear WSS Signal circuit for an open. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - S 84 
STANDARD PROCEDURE). | 


SENSOR- 
WHEEL 
SPEED-ABS- 
RIGHT 
REAR 


816add72 


5-188 BRAKES - ABS ELECTRICAL DIAGNOSTICS —————————————————————_ PM 


6. CHECK (B1) RIGHT REAR WSS SIGNAL CIRCUIT SHORT TO VOLTAGE 


Turn the ignition on. 


Remove all jumper wires. ӘП» 
Measure the voltage between the (B1) Right Rear WSS Signal circuit 


and ground. 


Is the voltage above one volt? 


Yes >> Repair the (B1) Right Rear WSS Signal circuit for a short to 


voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 212 
STANDARD PROCEDURE). 2 


Мо >> Со То 7 
SENSOR- 
WHEEL 

SPEED-ABS- 
RIGHT 
REAR 


816add71 


rj CHECK (B1) RIGHT REAR WSS SIGNAL CIRCUIT FOR A SHORT TO (B2) RIGHT REAR WSS 12 VOLT 
SUPPLY CIRCUIT 


Turn the ignition off. 


Measure the resistance between the (B1) Right Rear WSS Signal circuit 
and the (B2) Right Rear WSS Supply circuit. [0] АЕ 
Is Ше resistance above 5.0 ohms? 
Yes >> Go То 8 
Мо >> Repair the (B1) Right Rear WSS Signal circuit and the (B2) 
Right Rear WSS Supply circuit for a short together. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


SENSOR- 
WHEEL 
SPEED-ABS- 
RIGHT 
REAR 


816add74 


8. RIGHT REAR WHEEL SPEED SENSOR 


Replace the Right Rear Wheel Speed Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
With the scan tool, read TIPM DTCs. 


Did DTC C1039-REAR WHEEL SPEED SENSOR CIRCUIT HIGH reset? 


Yes >> Нерасе the TIPM in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test Complete. 


РМ ———— BRAK EES - ABS ELECTRICAL DIAGNOSTICS 5 - 189 
C1041-LEFT FRONT TONE WHEEL PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on. 
e Set Condition: 
When the Anti-Lock Brake Module detects periodic drops of a WSS signal. 


Possible Causes 


LEFT FRONT TONE WHEEL/BEARING DAMAGE 


DIRTY TONE WHEEL/SENSOR 


Diagnostic Test 


1 . CHECK FOR A DTC C1041-LEFT FRONT TONE WHEEL PERFORMANCE 


NOTE: This DTC must be active for the results of this test to be valid. 

Turn the ignition on. 

With the scan tool, read DTCs. 

Record DTC and Freeze Frame information. 

With the scan tool, erase DTCs. 

Cycle the ignition switch off then on. 

WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Test drive the vehicle in a straight line to 40 Km/h (25 mph). 

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 

With the scan tool, read DTCs. 


Does the scan tool display: C1041-LEFT FRONT TONE WHEEL PERFORMANCE? 
Yes >> Нерасе the Left Front Tone Wheel in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


5-190 BRAKES - ABS ELECTRICAL DIAGNOSTICS ———————————— ———————————————— РМ 
C1042-RIGHT FRONT TONE WHEEL PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on. 
e Set Condition: 
When the Anti-Lock Brake Module detects periodic drops of a WSS signal. 


Possible Causes 


RIGHT FRONT TONE WHEEL/BEARING DAMAGE 
DIRTY TONE WHEEL/SENSOR 


Diagnostic Test 


1 . CHECK FOR A DTC C1042-RIGHT FRONT TONE WHEEL PERFORMANCE 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, read DTCs. 

Record DTC and Freeze Frame information. 

With the scan tool, erase DTCs. 

Cycle the ignition switch off then on. 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Test drive the vehicle in a straight line to 40 km/h (25 mph). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read DTCs. 
Does the scan tool display: C1042-RIGHT FRONT TONE WHEEL PERFORMANCE? 


Yes >> Heplace the Right Front Tone Wheel in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Hefer to the INTERMITTENT CONDITION diagnostic procedure. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


РМ--------------------------РНАКЕ5- ABS ELECTRICAL DIAGNOSTICS 5- 191 
C1043-LEFT REAR TONE WHEEL PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on. 
e Set Condition: 
When the Anti-Lock Brake Module detects periodic drops of a WSS signal. 


Possible Causes 


LEFT REAR TONE WHEEL/BEARING DAMAGE 


DIRTY TONE WHEEL/SENSOR 


Diagnostic Test 


1 . CHECK FOR A DTC C1043-LEFT REAR TONE WHEEL PERFORMANCE 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, read DTCs. 

Record DTC and Freeze Frame information. 

With the scan tool, erase DTCs. 

Cycle the ignition switch off then on. 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Test drive the vehicle in a straight line to 40 km/h (25 mph). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read DTCs. 


Does the scan tool display: C1043-LEFT REAR ТОМЕ WHEEL PERFORMANCE? 


Yes >> Go To2 


No >> Refer to the INTERMITTENT CONDITION diagnostic procedure. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK THE LEFT REAR TONE WHEEL FOR DAMAGE 


NOTE: Check the tone wheel teeth for missing teeth, cracks, or looseness. Teeth should be perfectly 
square, not bent, or nicked. 
Check the Left Rear Tone Wheel for damage. 


Check the Left Rear Tone Wheel for dirt. 
Was the tone wheel dirty? 


Yes >> Clean tone wheel and sensor. Clear codes and retest. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Heplace the Left Rear Tone Wheel in accordance with the Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


5-192 BRAKES - ABS ELECTRICAL DIAGNOSTICS ——————————————————————————— РМ 
C1044-RIGHT REAR TONE WHEEL PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on. 
e Set Condition: 
When the Anti-Lock Brake Module detects periodic drops of a WSS signal. 


Possible Causes 


RIGHT REAR TONE WHEEL/BEARING DAMAGE 


DIRTY TONE WHEEL/SENSOR 


Diagnostic Test 


1 . CHECK FOR A DTC C1044-RIGHT REAR TONE WHEEL PERFORMANCE 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, read DTCs. 

Record DTC and Freeze Frame information. 

With the scan tool, erase DTCs. 

Cycle the ignition switch off then on. 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Test drive the vehicle in a straight line to 40 Km/h (25 mph). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read DTCs. 


Does the scan tool display: C1044-RIGHT REAR TONE WHEEL PERFORMANCE? 


Yes >> Go To2 


No >> Hefer to the INTERMITTENT CONDITION diagnostic procedure. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK THE RIGHT REAR TONE WHEEL FOR DAMAGE 


NOTE: Check the tone wheel teeth for missing teeth, cracks, or looseness. Teeth should be perfectly 
square, not bent, or nicked. 
Check the Right Rear Tone Wheel for damage. 


Check the Right Rear Tone Wheel for dirt. 
Was the tone wheel dirty? 


Yes >> Clean tone wheel and sensor. Clear codes and retest. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Нерасе the Right Rear Tone Wheel in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


РМ-------------------------- BRAKES - ABS ELECTRICAL DIAGNOSTICS 5 - 193 
C1046-LEFT FRONT WHEEL PRESSURE PHASE MONITORING 


SENSOR- 
^4 * | WHEEL 


SPEED- 
ABS- LEFT 
FRONT 


SENSOR- 
WHEEL 
SPEED-ABS- 
LEFT 
FRONT 


MODULE: 
ANTILOCK BRAKES 


81469444 


For а complete wiring diagram Refer to Section 8W. 


5-194 BRAKES - ABS ELECTRICAL DIAGNOSTICS ---------------РМ 


е When Monitored: 
During active ABS control. 

e Set Condition: 
If the Anti-Lock Brakes Module detects a pressure reduction phase and the following pressure hold phase is 
too long. 


Possible Causes 


LEFT FRONT TONE WHEEL/BEARING DAMAGED 


WHEEL SPEED SIGNALS SWAPPED 
LEFT FRONT WSS 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . COMPARE WHEEL SPEED SENSOR SIGNALS 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
With the scan tool, monitor ALL the WSS speeds while an assistant drives the vehicle. 


Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.). 
Does the Left Front WSS speed differ from the other WSS speeds by 8 Km/h (5 m.p.h.) or show NO 
speed? 

Yes | »» Go To2 


No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. INSPECT TONE WHEEL/BEARING 


Turn the ignition off. 
Visually inspect the tone wheel and bearing for damage. 


e Check the tone wheel teeth for missing teeth, cracks, and looseness. The teeth must be perfectly square, not 
bent, or nicked. Check the wheel bearing for worn/looseness. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To З 


d CHECK WHEEL SPEED SENSOR WIRING 
Check the Anti-Lock Brakes Module and Wheel Speed Sensors harness connectors for incorrectly wired connectors. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Со То 4 


РМ —Л————— BRAKES - ABS ELECTRICAL DIAGNOSTICS 5 - 195 


4. LEFT FRONT WHEEL SPEED SENSOR 
Replace the Left Front Wheel Speed Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Road test the vehicle over 40 km/h (25 m.p.h.). 
NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read ABS DTCs. 
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 

Did DTC C1046-LEFT FRONT WHEEL PRESSURE PHASE MONITORING reset? 
Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test Complete. 


5-196 BRAKES - ABS ELECTRICAL DIAGNOSTICS —————————————————————_ РМ 
C1047-RIGHT FRONT WHEEL PRESSURE PHASE MONITORING 


| SENSOR. 


WHEEL 
SPEED. 
ABS- RIGHT 
FRONT 


B в? 
T T 
DG/TN D6NT 
33 M 
Lm—————— | 
RIGHT RIGHT TEE 
FRONT FRONT 


| 
| WHEEL WHEEL | BRAKES 
| SENSOR SENSOR 

| 


SENSOR- 
WHEEL 
SPEED -ABS- 
RIGHT 
FRONT 


MODULE- 
ANTILOCK BRAKES 


S14DCOAB 


For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
During active ABS control. 

e Set Condition: 
If the Anti-Lock Brakes Module detects a pressure reduction phase and the following pressure hold phase is 
too long. 


Possible Causes 


RIGHT FRONT TONE WHEEL DAMAGED 


WHEEL SPEED SIGNALS SWAPPED 
RIGHT FRONT WSS 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . COMPARE WHEEL SPEED SENSOR SIGNALS 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
With the scan tool, monitor ALL the WSS speeds while an assistant drives the vehicle. 
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.). 
Does the Right Front WSS speed differ from the other WSS speeds by 8 Km/h (5 m.p.h.) or show NO 
speed? 
Yes >> Go То2 


Мо >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. INSPECT TONE WHEEL/BEARING 


Turn the ignition off. 
Visually inspect the tone wheel and bearing for damage. 


Check the tone wheel teeth for missing teeth, cracks, and looseness. The teeth must be perfectly square, not bent, 
or nicked. Check the wheel bearing for worn/looseness. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To З 


d CHECK WHEEL SPEED SENSOR WIRING 
Check the Anti-Lock Brakes Module and Wheel Speed Sensors harness connectors for incorrectly wired connectors. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Со То 4 
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4. RIGHT FRONT WHEEL SPEED SENSOR 
Replace the Right Front Wheel Speed Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read ABS DTCs. 


NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 


Did DTC C1047-RIGHT FRONT WHEEL PRESSURE PHASE MONITORING reset? 


Yes >> Нерасе the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test Complete. 


РМ 


BRAKES - ABS ELECTRICAL DIAGNOSTICS 


5 - 199 


C1048-LEFT REAR WHEEL PRESSURE PHASE MONITORING 


rr imi MEME 
| ЕН LEFT ANTILOCK 
REAR REAR — |BRAKES 
l нек. WHEEL 
| SPEED SPEED | 
| SENSOR SENSOR | 
SUPPLY O SIGNAL 
з Y тү 
B B 
18 18 
LGL обли. 
пл 7 A e105 
B4 B3 
2 2 
LG/fL DG/YL 
і 2 
SENSOR- 
WHEEL 
SPEED-ABS- 
LEFT 
REAR 


оооооооооооооо 


= 

съ 
<> 

- 


М4 


MODULE- 
ANTILOCK BRAKES 


SENSOR- 
WHEEL 
SPEED-ABS- 
LEFT 
REAR 


8140с11е 


For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
During active ABS control. 

e Set Condition: 
If the Anti-Lock Brakes Module detects a pressure reduction phase and the following pressure hold phase is 
too long. 


Possible Causes 


LEFT REAR TONE WHEEL/WHEEL BEARING 


WHEEL SPEED SIGNALS SWAPPED 
LEFT REAR WSS 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . COMPARE WHEEL SPEED SENSOR SIGNALS 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
With the scan tool, monitor ALL the WSS speeds while driving the vehicle. 
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.). 


Does the Left Rear WSS speed differ from the other WSS speeds by 8 Km/h (5 m.p.h.) or show NO 
speed? 


Yes >> Go То 2 


Мо >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. INSPECT TONE WHEEL/BEARING 


Turn the ignition off. 
Visually inspect the tone wheel and bearing for damage. 


Check the tone wheel teeth for missing teeth, cracks, and looseness. The teeth must be perfectly square, not bent, 
or nicked. Check the wheel bearing for worn/looseness. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To З 


d CHECK WHEEL SPEED SENSOR WIRING 
Check the Anti-Lock Brakes Module and Wheel Speed Sensors harness connectors for incorrectly wired connectors. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Со То 4 
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4. LEFT REAR WHEEL SPEED SENSOR 
Replace the Left Rear Wheel Speed Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Road test the vehicle over 40 km/h (25 m.p.h.). 
NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read ABS DTCs. 
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 

Did DTC C1048-LEFT REAR WHEEL PRESSURE PHASE MONITORING reset? 
Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test Complete. 
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C1049-RIGHT REAR WHEEL PRESSURE PHASE MONITORING 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
During active ABS control. 

e Set Condition: 
When the Anti-Lock Brakes Module detects a pressure reduction phase and the following pressure hold phase 
is too long. 


Possible Causes 


RIGHT REAR TONE WHEEL DAMAGED 


WHEEL SPEED SIGNALS SWAPPED 
RIGHT REAR WSS 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . COMPARE WHEEL SPEED SENSOR SIGNALS 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
With the scan tool, monitor ALL the WSS speeds while an assistant drives the vehicle. 


Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.). 
Does the Right Rear WSS speed from the other WSS speeds by 8 Km/h (5 m.p.h.) or show NO speed? 


Yes >> Go To2 
No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. INSPECT TONE WHEEL/BEARING 


Turn the ignition off. 

Visually inspect the tone wheel and bearing for damage. 

Check the tone wheel teeth for missing teeth, cracks, and looseness. The teeth must be perfectly square, not bent, 
or nicked. Check the wheel bearing for worn/looseness. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go То З 


3. CHECK WHEEL SPEED SENSOR WIRING 
Check the Anti-Lock Brakes Module and Wheel Speed Sensors harness connectors for incorrectly wired connectors. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go То 4 
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4. RIGHT REAR WHEEL SPEED SENSOR 
Replace the Right Rear Wheel Speed Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read ABS DTCs. 


NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 


Did DTC C1049-RIGHT REAR WHEEL PRESSURE PHASE MONITORING reset? 


Yes >> Нерасе the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test Complete. 
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C1073-ABS PUMP MOTOR CONTROL CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
Continuous 


• Set Condition: 
The ABM detects low pump motor feedback voltage with actuation of the pump motor relay. 


Possible Causes 


BLOWN PUMP FUSE 
WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 


(A921) HIGH RESISTANCE IN В+ CIRCUITS 
(2902) HIGH RESISTANCE IN GROUND CIRCUITS 
INTEGRATED CONTROL UNIT 


Diagnostic Test 


1 . CHECK FOR A DTC C1073-ABS PUMP MOTOR CONTROL CIRCUIT 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 


With the scan tool, record and erase DTCs. 
Cycle the ignition switch from off to on. 
Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read DTCs. 


NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 


Does the scan tool display: C1073-ABS PUMP MOTOR CONTROL CIRCUIT? 
Yes >> Go То2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING). 


2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS 
Turn the ignition off. 
Visually inspect the related wiring harness. Look for any pinched, chafed, pierced, and partially broken wires. 
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, and corroded terminals. 
Were any problems found? 
Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 3 
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3. CHECK THE ABS PUMP MOTOR FUSED В+ FOR AN OPEN 


Turn the ignition off. 
Remove and visually inspect the ABS Pump Motor B» fuse. 


Is the ABS Pump Motor В+ fuse open? 


Yes >> Со To 4 
Мо >> Со То 6 


4. CHECK THE (A921) FUSED B(+) FOR А SHORT TO GROUND 


Turn the ignition off. 


Disconnect the Anti-Lock Brake Module harness connector. 
Using a 12-volt test light connected to 12-volts, probe the (A921) 
Fused В+ circuit. 

Does the test light illuminate brightly? 


Yes >> Repair the (A921) Fused В(+) circuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Со To 5 


81821a9e 


9. CHECK THE (A921) FUSED В(+) CIRCUIT 

Turn the ignition off. 

Visually inspect the (A921) Fused В(+) circuit in the wiring harness. 
Look for any signs of intermittent short to ground. 


Is the wiring harness OK? 


Yes >> Go То 6 


No >> Repair the (A921) Fused B(+) circuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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6. CHECK THE VOLTAGE ON THE (A921) FUSED В(+) CIRCUIT 
Turn the ignition off. 
Disconnect the Anti-Lock Brake Module harness connector. 
cH 


Measure the voltage of the (A921) Fused В(+) circuit in the Anti-Lock 
Brake Module harness connector. 


Is the voltage above 10 volts? 


Yes >> Go To 7 


No >> Hepair the (A921) Fused В(+) circuit for an open. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


16 47 


MODULE- 
ANTI-LOCK 
BRAKES 


81616ddd 
T. CHECK THE (Z902) GROUND CIRCUITS FOR AN OPEN 

Measure the resistance of the (2902) Ground circuits between the Anti- 

Lock Brake Module harness connector and ground re 


Is the resistance below 5.0 ohms? 


Yes >> Replace the ICU per service information. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Repair the high resistance in the affected circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


16 47 


MODULE- 
ANTI-LOCK 
BRAKES 


81616dde 
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C1078-TIRE REVOLUTIONS RANGE PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 


e When Monitored: 
Continuous. 


e Set Condition: 
Programmed value for tire size is not within acceptable range. 


Possible Causes 
INCORRECT VALUE PROGRAMMED INTO TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INCORRECT VALUE PROGRAMMED INTO TIPM 


TIRE SIZE BODY STYLE | ENGINE SIZE | SALES CODE TIRE 
CIRCUMFERENCE 
(MM PER REV) 


P205/70R 15 Dunlop SP50 


2112 


P215/60R 17 BSW AS Touring 
Firestone Affinity 3 
P215/55R 18 AS Performance 
Firestone Firehawk GTA 03 


P215/60R 17 BSW Summer PM 
Performance Continental Premium 
Contact 2 
атына света Pram ан 


Performance Continental Premium 
Verify the correct tire/wheel information is programmed in the TIPM. 


ALL 
ALL 
ALL 
ALL 
ALL 
IPM 


Is the correct value programmed in the TIPM according to the chart? 


Contact 2 


Yes >> Test complete. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Program the correct Tire/Wheel information in the TIPM. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C107C-BRAKE PEDAL SWITCH 1/2 STUCK 


For a complete wiring diagram Refer to Section 8W. 

е When Monitored: 
With the ignition on, but not during first run. 
Or, with low supply voltage. 
Or, if a Pressure Sensor fault is active. 

e Set Condition: 
If the Anti-Lock Brakes Module detects a mismatch between the Brake Test Signal (BTS) from the Pressure 
Sensor and the (B15) Brake Switch No. 1 Signal circuit. 


Possible Causes 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 


STOP LAMP RELATED DTC OR SYMPTOMS PRESENT 
ENGINE BRAKE SWITCH DTC PRESENT 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Diagnose and repair all Pressure Sensor and Voltage related DTCs and all Stop Lamp related DTCs 
and symptoms before diagnosing this DTC. 

Turn the ignition on. 

With the scan tool, read and record ABS DTCs. 

With the scan tool, read and record Environmental Data (EV Data). 

With the scan tool, erase ABS DTCs. 

Cycle the ignition switch. 

Press and release the brake pedal several times. 

With the scan tool, read ABS DTCs. 


Does this DTC reset? 
Yes >> Go To 2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS 

Turn the ignition off. 

Visually inspect the related wiring harness. Look for any pinched, chafed, pierced, and partially broken wires. 
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, and corroded terminals. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To 3 
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3. CHECK FOR ENGINE BRAKE SWITCH DTCS 
With the scan tool, check for engine brake switch DTCs. 
Are there any engine brake switch DTCs present? 


Yes >> Refer to the engine Diagnosis and Testing category and perform the appropriate symptom. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go То 4 


4. CHECK OTHER CONTROLLERS FOR BRAKE SWITCH DTCS 
With the scan tool check other controllers for Brake Switch DTCs. 


Do any other controllers report a Brake Switch DTC? 


Yes >> Hefer to the Engine Diagnosis and Testing category and perform diagnostics for P0571 as though the 
DTC is active. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No >> Using the schematics as a guide, check the terminals for corrosion, damage, or terminal push out. Pay 
particular attention to all power and ground circuits. Check for any Service Bulletins for possible causes 
that may apply. If no problems are found, replace the Anti-Lock Brake Module per the Service Informa- 
tion. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C107D-BRAKE PEDAL SWITCH 1/2 CORRELATION 


For a complete wiring diagram Refer to Section 8W. 


e When Monitored: 
When the vehicle is driven. 


e Set Condition: 
If the Anti-Lock Brakes Module detects an implausible signal from the Stop Lamp Switch. 


Possible Causes 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 


STOP LAMP RELATED DTC OR SYMPTOMS PRESENT 
ENGINE BRAKE SWITCH DTC PRESENT 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Diagnose and repair all Pressure Sensor and Voltage related DTCs and all Stop Lamp related DTCs 
and symptoms before diagnosing this DTC. 

Turn the ignition on. 

With the scan tool, read and record ABS DTCs. 

With the scan tool, read and record Environmental Data (EV Data). 

With the scan tool, erase ABS DTCs. 

Cycle the ignition switch. 

Press and release the brake pedal several times. 

With the scan tool, read ABS DTCs. 


Does this DTC reset? 
Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS 


Turn the ignition off. 
Visually inspect the related wiring harness. Look for any pinched, chafed, pierced, and partially broken wires. 
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, and corroded terminals. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 3 
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3. CHECK FOR ENGINE BRAKE SWITCH DTCS 
With the scan tool, check for engine brake switch DTCs. 
Are there any engine brake switch DTCs present? 


Yes >> Refer to the engine Diagnosis and Testing category and perform the appropriate symptom. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go То 4 


4. CHECK OTHER CONTROLLERS FOR BRAKE SWITCH DTCS 
With the scan tool check other controllers for Brake Switch DTCs. 


Do any other controllers report a Brake Switch DTC? 


Yes >> Hefer to the Engine Diagnosis and Testing category and perform diagnostics for P0571 as though the 
DTC is active. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No >> Using the schematics as a guide, check the terminals for corrosion, damage, or terminal push out. Pay 
particular attention to all power and ground circuits. Check for any Service Bulletins for possible causes 
that may apply. If no problems are found, replace the Anti-Lock Brake Module per the Service Informa- 
tion. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C1210-G SENSOR INPUT CIRCUIT PERFORMANCE 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
Once per loop, but not during active test function of acceleration sensor if the sensor voltage is out of range. 


e Set Condition: 
Longitudinal acceleration sensor signal is out of range. 


Possible Causes 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 
(G4) DYNAMICS SENSOR SUPPLY HIGH RESISTANCE 


(G94) GROUND CIRCUIT HIGH RESISTANCE 
DYNAMICS SENSOR INSTALLATION 
DYNAMICS SENSOR 

ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . CHECK FOR A DTC C1210-G SENSOR INPUT CIRCUIT PERFORMANCE 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, read and record DTCs. 

With the scan tool, read and record Freeze Frame information. 

With the scan tool, erase DTCs. 

Cycle the ignition switch from off to on. 

With the scan tool, read and record DTCs. 


Does the scan tool display: C1210-G SENSOR INPUT CIRCUIT PERFORMANCE? 


Yes >> Со То 2 


Мо >> The condition Ша! caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK THE TERMINALS/CONNECTORS/WIRING HARNESS FOR DAMAGE 
Check the Steering Angle Sensor installation. 

Check all related wiring for bruised, chafed, pierced, or partially broken wires. 
Check all related connectors for broken, bent, pushed out, or corroded terminals. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To З 
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3. (G4) DYNAMICS SENSOR SUPPLY HIGH RESISTANCE 


PM 


Turn the ignition off. 
Disconnect the Dynamics Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (G4) Dynamics Sensor Supply circuit at the 
Dynamics Sensor harness connector. 
Is the voltage above 10 volts? 


Yes >> Со То 4 


Мо >> Repair Ше (G4) Dynamics Sensor Supply circuit for high 
resistance. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


4. (G94) GROUND CIRCUIT HIGH RESISTANCE 


SENSOR- 
DYNAMICS 
(ESP) 


8182e4d4 


Turn the ignition off. 
Measure the resistance between the (G94) Ground circuit and ground. 


Is the resistance below 5.0 ohms? 
Yes >> Go To 5 


No >> Repair Ше (G94) Ground circuit for high resistance. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


Б: CHECK THE DYNAMICS SENSOR INSTALLATION 


SENSOR- 
DYNAMICS 
(ESP) 


8182е448 


NOTE: Dynamics Sensor installation and mounting Бой torque is crucial for proper operation. 


Turn the ignition off. 


Check the Dynamics Sensor for damaged, modified, and bent mounting brackets. 
Check the Dynamics Sensor mounting bolts for a loose or over tightened condition. 


Were any problems found? 


Yes >> Нера as necessary. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Нерасе the Dynamics Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C1219-STEERING ANGLE SENSOR ERRATIC PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 

e Set Condition: 
If the Anti-Lock Brake Module detects that the calculated steering wheel angle exceeds what is physically pos- 
sible. 


Possible Causes 


VEHICLE DAMAGE 

STEERING COLUMN / INTERMEDIATE SHAFT DAMAGE 

STEERING ANGLE SENSOR LOOSE 

STEERING ANGLE SENSOR IMPROPERLY INSTALLED (WRONG MOUNTING POSITION) 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 

(F202) FUSED IGNITION SWITCH OUTPUT (RUN-ACC) CIRCUIT HIGH RESISTANCE 
(2937) GROUND CIRCUIT HIGH RESISTANCE 

STEERING ANGLE SENSOR 

ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . PERFORM TEST DRIVE & VERIFY DTC IS STILL ACTIVE 


Turn the ignition on. 
With the scan tool, erase ABS DTCs. 
Cycle the ignition switch. 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 25 km/hr 
(6 and 15 m.p.h.). 


Park the vehicle. 
With the scan tool, read ABS DTOs. 
Does this DTC reset? 


Yes >> Go To2 
No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK STEERING ANGLE SENSOR OUTPUT 

Start the engine. 

Center the steering wheel. 

With the scan tool, read the Steering Angle Sensor Position. 


Is the Steering Angle Sensor Position within %1522 


Yes >> Go To З 
No >> Go То 8 
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3. INSPECT VEHICLE, STEERING COLUMN, & INTERMEDIATE SHAFT FOR DAMAGE 


NOTE: If possible, check vehicle repair history for collision damage. 
Turn the ignition off. 

Inspect the vehicle for damage causing tracking problems. 

Inspect the steering column and intermediate shaft for damage. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To 4 


4. CHECK STEERING ANGLE SENSOR INSTALLATION 


WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys- 
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing further diagnosis or service. This is the only sure way to disable the supplemental 
restraint system. Failure to take the proper precautions could result in accidental airbag deployment. 
NOTE: Proper Steering Angle Sensor installation is crucial for proper operation. 

Verify that the Steering Angle Sensor are properly installed. 


Is the Steering Angle Sensor properly installed? 
Yes >> Со To 5 


No >> Repair as necessary and clear offsets by initializing ECU with wheels pointing straight ahead. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


5. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS 


WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys- 
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing further diagnosis or service. This is the only sure way to disable the supplemental 
restraint system. Failure to take the proper precautions could result in accidental airbag deployment. 
NOTE: A low voltage condition at the Steering Angle Sensor will cause this DTC to set. 

Check all related wiring for pinched, chafed, pierced, and partially broken wires. 

Check all related connectors for broken, bent, pushed out, and corroded terminals. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go То 6 
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6. CHECK (F202) FUSED IGNITION SWITCH OUTPUT (RUN-ACC) CIRCUIT FOR HIGH RESISTANCE 
Disconnect the Steering Angle Sensor harness connector. 
Turn the ignition on. T 
Measure the voltage of the (F202) Fused Ignition Switch Output (Run- 
АСС) circuit. 

Is the voltage above 11.0 volts? 


Yes >> Go To 7 
No >> Repair the (F202) Fused Ignition Switch Output (Run-ACC) 1 


circuit for high resistance. N 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 4 ЕН 
STANDARD PROCEDURE). 


SENSOR- 
STEERING 
ANGLE 
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ri CHECK (Z937) GROUND CIRCUIT FOR HIGH RESISTANCE 


Turn the ignition off. 


Measure the resistance of the (Z937) Ground circuit between ground 
and the Steering Angle Sensor harness connector. C2] =” 
Is Ше resistance below 5.0 ohms? Go) 


Yes >> Replace the Steering Angle Sensor in accordance with the 
Service Information and clear offsets by initializing ECU with 
wheels pointing straight ahead. Refer to ABS VERIFICA- 
TION TEST. (Refer to 5 - BRAKES - STANDARD PROCE- 
DURE). 


No >> Repair Ше (2937) Ground circuit for high resistance. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - — 
STANDARD PROCEDURE). STEERING 


ANGLE 
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8. CHECK STEERING ANGLE SENSOR OUTPUT WHILE ROTATING THE STEERING WHEEL 


With the scan tool, read the Steering Angle Sensor Position while rotating the steering wheel to the right and then 
to the left. The Steering Angle Sensor Position should decrease when rotating the steering wheel to the right and 
increase when rotating the steering wheel to the left. 


Did the steering angle change accordingly? 


Yes >> Replace the Anti-Lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No >> Replace the Steering Angle Sensor in accordance with the Service Information and clear offsets by ini- 
tializing ECU with wheels pointing straight ahead. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C121A-STEERING ANGLE SENSOR NOT INITIALIZED 


For a complete wiring diagram Refer to Section 8W. 


• When Monitored: 
During the Drive Test. 


• Set Condition: 
This DTC may set with DTC C1231-DRIVE TEST: STEERING ANGLE SENSOR due to cycling of ignition 
several times or entering and exiting diagnostics several times. 


Refer to C1231-DRIVE TEST: STEERING ANGLE SENSOR in this Section for the diagnostic test procedure. 
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C121C-TORQUE REQUEST SIGNAL DENIED 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on. 
e Set Condition: 
When the Powertrain Control Module indicates, for an extended period of time, that engine management rel- 
evant for Automatic Yaw Control/Traction Control System control can not be accomplished. 


Possible Causes 


ANTI-LOCK BRAKE MODULE 
POWERTRAIN CONTROL MODULE 


Diagnostic Test 


1 . CHECK FOR A DTC C121C-TORQUE REQUEST SIGNAL DENIED 


NOTE: This DTC must be active for the results of this test to be valid and this DTC may set while driving 
under severe load conditions. 

Turn the ignition on. 

With the scan tool, read and record DTCs. 

With the scan tool, read and record Freeze Frame information. 

With the scan tool, erase DTCs. 

Cycle the ignition switch from off to on. 

Start Engine. 

With the scan tool, read and record DTCs. 


Does the scan tool display: C121C-TORQUE REQUEST SIGNAL DENIED? 


Yes >> Go To2 


No >> Refer to the INTERMITTENT CONDITION diagnostic procedure. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK THE POWERTRAIN DTCS 
With the scan tool, read and record Powertrain DTCs. 


Were any Powertrain related DTCs found? 


Yes >> Repair the Powertrain System in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


No >> Go To З 


3. ESP TORQUE REQUEST SIGNAL 


Engine started. 
With the scan tool, read the Allow ESP Torque Request status bit. 


Was the Allow ESP Torque Request showing NOT set? 
Yes >> Replace the Powertrain Module in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


No >> Heplace the Anti-Lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C121D-BRAKE PRESSURE SENSOR CIRCUIT 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


e Set Condition: 
When the Anti-Lock Brake Module indicates that the Brake Pressure Sensor Signal is out of range. 


Possible Causes 


ANTI-LOCK BRAKE MODULE 
INTEGRATED CONTROL MODULE 


Diagnostic Test 


1 . CHECK FOR A DTC C121D-BRAKE PRESSURE SENSOR CIRCUIT 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, read and record DTCs. 

With the scan tool, read and record Freeze Frame information. 

With the scan tool, erase DTCs. 

Start the engine. 

Depress and release the brake pedal. 

With the scan tool, read and record DTCs. 


Does the scan tool display: C121D-BRAKE PRESSURE SENSOR CIRCUIT? 


Yes >> Go То 2 


Мо >> Refer to the INTERMITTENT CONDITION diagnostic procedure. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. RECHECK FOR A DTC C121D-BRAKE PRESSURE SENSOR CIRCUIT 


Turn the ignition on. 

With the scan tool, read and record DTCs. 

With the scan tool, read and record Freeze Frame information. 
With the scan tool, erase DTCs. 

Start the engine. 

Depress and release the brake pedal. 

With the scan tool, read and record DTCs. 


Does the scan tool display: C121D-BRAKE PRESSURE SENSOR CIRCUIT? 


Yes >> Нерасе the ICU in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test complete 
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C121E-BRAKE PRESSURE SENSOR COMPARATIVE PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


e Set Condition: 
When the Anti-Lock Brake Module indicates that the Brake Pressure Sensor Signal is out of range. 


Possible Causes 


ANTI-LOCK BRAKE MODULE 
INTEGRATED CONTROL MODULE 


Diagnostic Test 


1 . CHECK FOR A DTC C121E-BRAKE PRESSURE SENSOR COMPARATIVE PERFORMANCE 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, read and record DTCs. 

With the scan tool, read and record Freeze Frame information. 

With the scan tool, erase DTCs. 

Start the engine. 

Depress and release the brake pedal. 

With the scan tool, read and record DTCs. 


Does the scan tool display: C121E-BRAKE PRESSURE SENSOR COMPARATIVE PERFORMANCE? 


Yes >> Go То 2 


Мо >> Hefer to the INTERMITTENT CONDITION diagnostic procedure. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. RECHECK FOR A DTC C121E-BRAKE PRESSURE SENSOR COMPARATIVE PERFORMANCE 


Turn the ignition on. 

With the scan tool, read and record DTCs. 

With the scan tool, read and record Freeze Frame information. 
With the scan tool, erase DTCs. 

Start the engine. 

Depress and release the brake pedal. 

With the scan tool, read and record DTCs. 


Does the scan tool display: C121E-BRAKE PRESSURE SENSOR COMPARATIVE PERFORMANCE? 


Yes >> Нерасе the ICU in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test complete 
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C1221-BRAKE PRESSURE SENSOR/ACCEL PEDAL POSITION SENSOR 
CORRELATION 


For a complete wiring diagram Refer to Section 8W 


е When Monitored: 
With the ignition on. 


e Set Condition: 
When the Anti-Lock Brake Module indicates that the Brake Pressure Sensor output signal is not plausible. 


Possible Causes 


AIR IN BRAKE SYSTEM / WORN MECHANICAL COMPONENTS 


BRAKE SWITCH SIGNAL OPEN 
BRAKE PRESSURE SENSOR 
INTEGRATED CONTROL MODULE 


Diagnostic Test 


1 . CHECK FOR А DTC C1221-BRAKE PRESSURE SENSOR/ACCEL PEDAL POSITION SENSOR 
CORRELATION 


Turn the ignition on. 

With the scan tool, read and record DTCs. 

With the scan tool, read and record Freeze Frame information. 
With the scan tool, erase DTCs. 

Start the engine. 

Depress and release the brake pedal. 

With the scan tool, read and record DTCs. 


Does the scan tool display: C1221-BRAKE PRESSURE SENSOR/ACCEL PEDAL POSITION SENSOR 
CORRELATION? 


Yes >> Go То 2 


Мо >> Hefer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


2. CHECK BRAKE SWITCH 


With the scan tool look at the Brake Switch Signal. 
Apply the brakes on and off while checking for a Brake Switch Signal change. 


Did the Brake Switch Signal change? 


Yes >> Go To 3 
No >> Hepair as needed. 


У. CHECK BRAKE PRESSURE SENSOR 


With the scan tool look at Pressure Sensor Signal and the Brake Switch Signal. 
With the brakes not applied the Pressure Sensor should read + 15 bar. 
Apply the brakes the Pressure Sensor should read above 15 bar. 


Did Brake Pressure Sensor increase above 15 bar? 


Yes >> Heplace the Integrated Control Unit in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go То 4 
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4. CHECK FOR AIR IN BRAKE SYSTEM 


NOTE: Before continuing the brake system must be bled to verify there is no air in the brake system. 
Turn ignition off. 

Bleed brake system. 

Check worn mechanical components. 


Was there any air in the brake system or worn mechanical components? 
Yes >> Repair as needed. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Нерасе the Integrated Control Unit in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C1231-DRIVE TEST: STEERING ANGLE SENSOR 


For a complete wiring diagram Refer to Section 8W. 


• When Monitored: 
During the Drive Test. 


e Set Condition: 
If the Anti-Lock Brakes Module detects implausible Steering Angle Sensor data. 


Possible Causes 


STEERING ANGLE SENSOR INSTALLATION 


STEERING ANGLE SENSOR 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . CHECK FOR A DTC C1231-DRIVE TEST: STEERING ANGLE SENSOR 


NOTE: This DTC must be active for the results of this test to be valid. 

NOTE: If any of the following DTCs are present they must be repaired before continuing. 
DTC C1219-STEERING ANGLE SENSOR ERRATIC PERFORMANCE 

DTC C121A-STEERING ANGLE SENSOR NOT INITIALIZED 

DTC C123F-STEERING ANGLE SENSOR COMPARATIVE PERFORMANCE 

DTC C1240-STEERING ANGLE SENSOR ANGLE OVERTRAVEL PERFORMANCE 

Turn the ignition on. 

With the scan tool, read and record DTCs. 

With the scan tool, read and record Freeze Frame information. 


Perform ECU initialization with drive test. Refer to Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


Start the engine. 
With the scan tool, read and record DTCs. 


Does the scan tool display: C1231-DRIVE TEST: STEERING ANGLE SENSOR? 
Yes >> Go To2 


No >> Hefer to the INTERMITTENT CONDITION diagnostic procedure. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. VERIFY THAT THE STEERING ANGLE SENSOR IS ACTIVE ON THE BUS 


With the scan tool, select ECU View. 
Verify that the Steering Angle Sensor is active on the bus. 


Is the Steering Angle Sensor active on the bus? 


Yes >> Go To З 


No >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Response related diagnostic procedures. 
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3. CHECK STEERING ANGLE 


Turn steering wheel so wheels point in a straight ahead position. 
With scan tool check steering angle. 


Is the Steering Angle reading within x15 degrees? 


Yes >> Со To 4 
Мо >> Со То 5 


4. CHECK STEERING ANGLE CHANGE 


Turn steering wheel so wheels point in a straight ahead position. 
With scan tool check steering angle. 


Rotate steering wheel to the right and the degrees will decrease and rotating steering wheel to the left the degrees 
will increase. 


Did the steering angle change accordingly? 
Yes >> Replace the Anti-Lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Replace the Steering Angle Sensor in accordance with the Service Information and clear offsets by ini- 
tializing ECU with wheels pointing straight ahead. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


S CHECK STEERING ANGLE SENSOR INSTALLATION 


WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys- 
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing further diagnosis or service. This is the only sure way to disable the supplemental 
restraint system. Failure to take the proper precautions could result in accidental airbag deployment. 


NOTE: Proper Steering Angle Sensor installation is crucial for proper operation. 
Turn the ignition off. 
Verify that the Steering Angle Sensor is properly installed. Refer to 8 - ELECTRICAL/RESTRAINTS/CLOCKSPRING 
- INSTALLATION. 
15 the Steering Angle Sensor properly installed? 


Yes >> Replace the Anti-Lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No >> Hepair as necessary and clear offsets by initializing ECU with wheels pointing straight ahead. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C1232-DRIVE TEST: PRESSURE SENSOR 


For a complete wiring diagram Refer to Section 8W. 


• When Monitored: 
During the Drive Test. 


e Set Condition: 
If the Pressure Sensor fails to activate. 


Possible Causes 


HYDRAULIC / BRAKE SYSTEM COMPONENT INSTALLATION 


INTEGRATED CONTROL UNIT 
PRESSURE SENSOR (HYDRAULIC CONTROL UNIT) 


Diagnostic Test 


1 . CHECK FOR A DTC C1232-DRIVE TEST: PRESSURE SENSOR 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, read and record DTCs. 

With the scan tool, read and record Freeze Frame information. 


Perform ECU initialization with drive test. Refer to ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD 
PROCEDURE). 


Start the engine. 
With the scan tool, read and record DTCs. 


Does the scan tool display: C1232-DRIVE TEST: PRESSURE SENSOR? 


Yes >> Go To2 


No >> Hefer to the INTERMITTENT CONDITION diagnostic procedure. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK HYDRAULIC SYSTEM & BRAKE SYSTEM COMPONENT INSTALLATION & FUNCTION 
Verify that the Anti-Lock Brakes Module and Hydraulic Control Unit are properly installed. 

Verify that the hydraulic system is properly filled and bled. 

Verify that the brake system components are installed and functioning properly. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No >> Clean contacts in HCU first if problem reoccurs replace the Integrated Control Unit in accordance with 
the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C1234-DRIVE TEST: SENSOR CLUSTER INSTALLATION 


For a complete wiring diagram Refer to Section 8W. 


• When Monitored: 
During the Drive Test. 


e Set Condition: 
If the Anti-Lock Brakes Module detects implausible Dynamics Sensor data. 


Possible Causes 


DYNAMICS SENSOR INSTALLATION 


DYNAMICS SENSOR 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . CHECK FOR A DTC C1234-DRIVE TEST: SENSOR CLUSTER INSTALLATION 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, read and record DTCs. 

With the scan tool, read and record Freeze Frame information. 


Perform ECU initialization with drive test. Refer to ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD 
PROCEDURE). 


Start the engine. 
With the scan tool, read and record DTCs. 


Does the scan tool display: C1234-DRIVE TEST: SENSOR CLUSTER INSTALLATION? 


Yes >> Go To2 


No >> Hefer to the INTERMITTENT CONDITION diagnostic procedure. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK THE DYNAMICS SENSOR INSTALLATION 


NOTE: Dynamics Sensor installation and mounting bolt torque is crucial for proper operation. 
Turn the ignition off. 

Check the Dynamics Sensor for damaged, modified, and bent mounting brackets. 

Check the Dynamics Sensor mounting bolts for a loose or over tightened condition. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Heplace the Dynamics Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C1238-DRIVE TEST: UNSUCCESSFUL 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
During the Drive Test. 
e Set Condition: 


If the Anti-Lock Brakes Module detects a fault with the Steering Angle Sensor, the Pressure Sensor, or the 
Dynamics Sensor. 


Possible Causes 


STEERING ANGLE SENSOR 


PRESSURE SENSOR 
DYNAMICS SENSOR 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . DIAGNOSE & REPAIR ALL DTCs 


Repair 
Diagnose and repair all DTCs. 
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C123A-ESP SYSTEM SENSORS CALIBRATION 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Once per ignition cycle. 
e Set Condition: 
If the calculated checksum does not match the stored checksum. 


Possible Causes 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . INITIALIZE ANTI-LOCK BRAKES MODULE 
Initialize ECU refer to ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
Does this DTC reset? 


Yes >> Heplace the Anti-Lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Test complete. 
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C123B-ESP SYSTEM CONTROL TOO LONG 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


e Set Condition: 
When the Anti-Lock Brake Module indicates ESP control lasting longer the 15 seconds. 


Possible Causes 


HYDRAULIC/BRAKE ISSUE 


DYNAMICS SENSOR 
INTEGRATED CONTROL MODULE 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: If other DTC's are set they must be repaired before continuing. This DTC must be active for the 
results of this test to be valid and this DTC may set while driving under excessive driving conditions. 
Turn the ignition on. 

With the scan tool, read and record ABS DTCs. 

With the scan tool, read and record Environmental Data (EV Data). 

With the scan tool, erase ABS DTCs. 

Cycle the ignition switch. 

WARNING: To avoid personal injury or death, check brake capability is available before road testing. 


Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 20 km/hr 
(6 and 12 m.p.h.). 


Park the vehicle. 
With the scan tool, read ABS DTCs. 


Does this DTC reset? 
Yes >> Go To2 


No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK HYDRAULIC SYSTEM & BRAKE SYSTEM COMPONENT INSTALLATION & FUNCTION 
Verify that the Anti-Lock Brakes Module and Hydraulic Control Unit are properly installed. 

Verify that the hydraulic system is properly filled and bled. 

Verify that the brake system components are installed and functioning properly. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Heplace the Dynamics Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C123C-DYNAMICS SENSOR MOUNTING/INSTALLATION PERFORMANCE 
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For а complete wiring diagram Refer to Section 8W. 


РМ —Л————— BRAKES - ABS ELECTRICAL DIAGNOSTICS 5 - 235 


• When Monitored: 
With vehicle speed above 11 km/h (7 m.p.h.), but not if the sensor signal is invalid. 
Or, during skidding. 
Or, when driving in reverse. 
e Set Condition: 
If the Anti-Lock Brakes Module detects implausible Dynamics Sensor values. 


Possible Causes 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 


DYNAMICS SENSOR INSTALLATION 
DYNAMICS SENSOR 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: If present, diagnose and repair DTC C2114-DYNAMICS SENSOR SUPPLY VOLTAGE LOW or DTC 
C2115-DYNAMICS SENSOR SUPPLY VOLTAGE HIGH before diagnosing this DTC. 

Turn the ignition on. 

With the scan tool, read and record ABS DTOs. 

With the scan tool, read and record Environmental Data (EV Data). 

With the scan tool, erase ABS DTCs. 

Cycle the ignition switch. 

WARNING: To avoid personal injury or death, check brake capability is available before road testing. 


Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 20 km/hr 
(6 and 12 m.p.h.). 


Park the vehicle. 
With the scan tool, read ABS DTOs. 
Does this DTC reset? 


Yes >> Go То 2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK THE DYNAMICS SENSOR INSTALLATION 


NOTE: Dynamics Sensor installation and mounting bolt torque is crucial for proper operation. 
Turn the ignition off. 
Check the Dynamics Sensor for damaged, modified, and bent mounting brackets. 
Check the Dynamics Sensor mounting bolts for a loose or over tightened condition. 
Were any problems found? 


Yes >> Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To З 
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3. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS 


Visually inspect the related wiring harness. Look for any pinched, chafed, pierced, and partially broken wires. 
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, and corroded terminals. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Heplace the Dynamics Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


РМ —— BRAKES - ABS ELECTRICAL DIAGNOSTICS 5 - 237 
C123F-STEERING ANGLE SENSOR COMPARATIVE PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 

е When Monitored: 
With ignition on, but not if a checksum failure of the stored offset values is detected. 
Or, a CAN time-out failure is detected. 
Or, a failure is detected by the Steering Angle Sensor. 

e Set Condition: 
If the Anti-Lock Brakes Module detects that either the calculated steering wheel angle offset or the steering 
wheel angle signal measured output is out of range. 


Possible Causes 


VEHICLE DAMAGE 
STEERING COLUMN / INTERMEDIATE SHAFT DAMAGE 
STEERING WHEEL ALIGNMENT 


STEERING ANGLE SENSOR LOOSE 

STEERING ANGLE SENSOR IMPROPERLY INSTALLED (WRONG MOUNTING POSITION) 
STEERING ANGLE SENSOR 

ANTI-LOCK BRAKE MODULE 


Diagnostic Test 


1 . PERFORM TEST DRIVE & VERIFY DTC IS STILL ACTIVE 


NOTE: If present, diagnose and repair DTC C1219-STEERING ANGLE SENSOR ERRATIC PERFORMANCE, 
C121A-STEERING ANGLE SENSOR NOT INITIALIZED, or C1240-STEERING ANGLE SENSOR OVERTRAVEL 
PERFORMANCE before diagnosing this DTC. 

Turn the ignition on. 

With the scan tool, erase ABS DTCs. 

Cycle the ignition switch. 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 25 km/hr 
(6 and 15 m.p.h.). 


Park the vehicle. 
With the scan tool, read ABS DTCs. 


Does this DTC reset? 


Yes >> Go То 2 


Мо >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. INSPECT VEHICLE, STEERING COLUMN, & INTERMEDIATE SHAFT FOR DAMAGE 


NOTE: If possible, check vehicle repair history for collision damage. 
Turn the ignition off. 
Inspect the vehicle for damage causing tracking problems or steering wheel misalignment. 
Inspect the steering column and intermediate shaft for damage. 
Were any problems found? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go То З 
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d. CHECK STEERING ANGLE SENSOR OUTPUT 

Start the engine. 

Turn the steering wheel so wheels point in a straight ahead position. 
With the scan tool, read the Steering Angle Sensor position. 


Is the Steering Angle Sensor Position within x 15? degrees? 


Yes >> Go To 5 
No >> Go То 4 


4. CHECK STEERING ANGLE SENSOR INSTALLATION 


WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys- 
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing further diagnosis or service. This is the only sure way to disable the supplemental 
restraint system. Failure to take the proper precautions could result in accidental airbag deployment. 


NOTE: Proper Steering Angle Sensor installation is crucial for proper operation. 
Verify that the Steering Angle Sensor are properly installed. 


Is the Steering Angle Sensor properly installed? 
Yes >> Go To 5 


No >> Repair as necessary and clear offsets by initializing ECU with wheels pointing straight ahead. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


5. RE-INITIALIZE THE ESP MODULE 


Perform ECU initialization with drive test to clear offsets. Refer to Perform ABS VERIFICATION TEST. (Refer to 5 - 
BRAKES - STANDARD PROCEDURE). 


Is DTC C123F-STEERING ANGLE SENSOR COMPARATIVE PERFORMANCE still active? 
Yes >> Go То 6 


No >> Sensor was probably loose or calibrated with wheels not centered to vehicle. Test complete. 
Perform the ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


6. CHECK STEERING ANGLE SENSOR OUTPUT WHILE ROTATING THE STEERING WHEEL 


With the scan tool, read the Steering Angle Sensor position while rotating the steering wheel to the right and then 
to the left. The Steering Angle Sensor position should decrease when rotating the steering wheel to the right and 
increase when rotating the steering wheel to the left. 


Did the steering angle change accordingly? 


Yes >> Replace the Anti-Lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No >> Replace the Steering Angle Sensor in accordance with the Service Information and clear offsets by ini- 
tializing ECU with wheels pointing straight ahead. 
Perform the ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


РМ------------------------- BRAKES - ABS ELECTRICAL DIAGNOSTICS 5 - 239 
C1240-STEERING ANGLE SENSOR OVERTRAVEL PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With ignition on, but not if a CAN time out failure is detected. 
Or, if a fault is detected by the Steering Angle Sensor. 
e Set Condition: 
If the Anti-Lock Brakes Module detects that the absolute value of the measured steering wheel angle is greater 
than 720 degrees. 


Possible Causes 


VEHICLE DAMAGE 

STEERING COLUMN / INTERMEDIATE SHAFT DAMAGE 

STEERING WHEEL ALIGNMENT 

STEERING ANGLE SENSOR LOOSE 

STEERING ANGLE SENSOR IMPROPERLY INSTALLED (WRONG MOUNTING POSITION) 
STEERING ANGLE SENSOR 

ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . PERFORM TEST DRIVE & VERIFY DTC IS STILL ACTIVE 


Turn the ignition on. 
With the scan tool, erase ABS DTCs. 
Cycle the ignition switch. 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 25 km/hr 
(6 and 15 m.p.h.). 


Park the vehicle. 
With the scan tool, read ABS DTCs. 


Does this DTC reset? 


Yes >> Go То 2 


Мо >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. INSPECT VEHICLE, STEERING COLUMN, & INTERMEDIATE SHAFT FOR DAMAGE 


NOTE: If possible, check vehicle repair history for collision damage. 
Turn the ignition off. 


Inspect the vehicle for damage causing tracking problems or steering wheel misalignment. 
Inspect the steering column and intermediate shaft for damage. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go То З 
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3. CHECK STEERING ANGLE CHANGE 
Turn steering wheel so wheels point in a straight ahead position. 
With scan tool check steering angle if reading travels to 720 degrees whiling rotating wheel from lock to lock. 


NOTE: Sensor damage can occur if wheel is turned over 720 degrees. 


Rotate steering wheel to the right and the degrees will decrease and rotating steering wheel to the left the degrees 
will increase. 


Did the steering angle change accordingly and display less the 720 degrees from lock to lock? 
Yes >> Go To 4 


No >> Replace the Steering Angle Sensor in accordance with the Service Information and clear offsets by ini- 
tializing ECU with wheels pointing straight ahead. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


4. CHECK STEERING ANGLE SENSOR INSTALLATION 


WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys- 
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing further diagnosis or service. This is the only sure way to disable the supplemental 
restraint system. Failure to take the proper precautions could result in accidental airbag deployment. 
NOTE: Proper Steering Angle Sensor installation is crucial for proper operation. 

Verify that the Steering Angle Sensor are properly installed. Refer to 8 - ELECTRICAL/RESTRAINTS/CLOCK- 
SPRING - INSTALLATION. 


Is the Steering Angle Sensor properly installed? 


Yes >> Heplace the Steering Angle Sensor and clear offsets by initializing ECU with wheels pointing straight 
ahead, in accordance with the Service Information. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Repair as necessary and clear offsets by initializing ECU with wheels pointing straight ahead. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


РМ--------------------------РНАКЕ5- ABS ELECTRICAL DIAGNOSTICS 5 - 241 
C1242-G SENSOR INPUT SIGNAL PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 

е When Monitored: 
Continuously, with ignition on, until vehicle speed exceeds 20 km/h (12.4 m.p.h.) for the first time, but not if the 
sensor voltage is out of range, 
Or, during diagnostic mode. 
Or, if the monitoring was inhibited by a corresponding diagnostics command. 
Or, if the vehicle speed has exceeded 20 km/h (12.4 m.p.h.) during the actual ignition cycle. 
Or, if at least one over spinning wheel is detected. 
Or, if one of the control functions is active. 

e Set Condition: 
If the measured acceleration signal is higher than 0.8 g and longer than the specified detection time. 


Possible Causes 


DYNAMICS SENSOR INSTALLATION 


DYNAMICS SENSOR OR ANTI-LOCK BRAKE MODULE 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 

Turn the ignition on. 

With the scan tool, read and record ABS DTCs. 

With the scan tool, read and record Environmental Data (EV Data). 
With the scan tool, erase ABS DTCs. 

Cycle the ignition switch. 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 20 km/hr 
(6 and 12 m.p.h.). 


Park the vehicle. 
With the scan tool, read ABS DTCs. 


Does this DTC reset? 
Yes >> Go To2 


No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK THE DYNAMICS SENSOR INSTALLATION 


NOTE: Dynamics Sensor installation and mounting bolt torque is crucial for proper operation. 
Turn the ignition off. 


Check the Dynamics Sensor for damaged, modified, and bent mounting brackets. 
Check the Dynamics Sensor mounting bolts for a loose or over tightened condition. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> 


NOTE: Vehicles without a Dynamics Sensor replace Anti-Lock Brake Module. 
Replace the Dynamics Sensor or Anti-Lock Brake Module in accordance with the Service Information. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


5-242 BRAKES - ABS ELECTRICAL DIAGNOSTICS ----------------РМ 
C1243-G SENSOR NOT INITIALIZED 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
Once after ignition on. 


e Set Condition: 
If the stored zero point calibration value of the longitudinal acceleration sensor is invalid. 


Possible Causes 


DYNAMICS SENSOR NOT CALIBRATED 


DYNAMICS SENSOR 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . PERFORM ECU INITIALIZATION 


Turn the ignition on. 
With the scan tool, erase ABS DTCs. 
Cycle the ignition switch. 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Perform ECU initialization with drive test refer to ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD 
PROCEDURE). 


NOTE: The ECU Initialization process must include driving the vehicle into a 90° turn. 
Park the vehicle. 


>> Go То 2 


2. VERIFY IF DTC IS STILL ACTIVE 
Cycle the ignition switch. 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 25 km/hr 
(6 and 15 m.p.h.). 


Park the vehicle. 
With the scan tool, read ABS DTOs. 
Does this DTC reset? 


Yes >> 

NOTE: Vehicles without a Dynamics Sensor replace Anti-Lock Brake Module. 

Replace the Dynamics Sensor or Anti-Lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 
With the ignition on. 


e Set Condition: 
If the Anti-Lock Brakes Module detects system voltage is below 7.5 volts. 


Possible Causes 


ECM OR PCM DTCs PRESENT 


VEHICLE BATTERY / CHARGING SYSTEM 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1. отс’$ IN THE PCM 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, read and record DTCs from the PCM. 

With the scan tool, read and record Freeze Frame information. 

With the scan tool, erase DTCs. 

Start the engine. 

With the scan tool, read and record DTCs. 

With the scan tool read DTCs from the PCM. 


Are any charging system codes present? 


Yes >> Repair the charging system DTC in the PCM. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 2 


2. CHARGING SYSTEM FAILURE 


Start the engine. 
Connect voltmeter to vehicle battery. 


Is the vehicle battery voltage under 8.2 volts? 


No >> Go To 3 


Yes >> Repair the charging system per service information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


3. CHARGING POWER SUPPLY VOLTAGE 
With a scan tool read Power Supply Voltage. 


15 Power Supply Voltage under 8.2 volts? 


No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 

Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


РМ------------------------- BRAKES - ABS ELECTRICAL DIAGNOSTICS 5 - 245 
C2111-SENSOR SUPPLY 1 VOLTAGE CIRCUIT LOW 


For a complete wiring diagram Refer to Section 8W 


е When Monitored: 
With the ignition on. 


e Set Condition: 
If the Anti-Lock Brakes Module detects that the supply voltage for external analog sensors is out of range. 


Possible Causes 


ANTI-LOCK BRAKES MODULE 
PRESSURE SENSOR (HYDRAULIC CONTROL UNIT) 


Diagnostic Test 


1 . REPLACE ANTI-LOCK BRAKES MODULE & VERIFY IF DTC IS STILL ACTIVE 
Turn the ignition off. 

Replace the Anti-Lock Brakes Module in accordance with the Service Information. 
Turn the ignition on. 

With the scan tool, read ABS DTCs. 


Does this DTC reset? 


Yes >> Replace the Hydraulic Control Unit in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


5-246 BRAKES - ABS ELECTRICAL DIAGNOSTICS ———————————————————————————— РМ 
C2112-SENSOR SUPPLY 1 VOLTAGE CIRCUIT HIGH 


For a complete wiring diagram Refer to Section 8W 


е When Monitored: 
With the ignition on. 


e Set Condition: 
If the Anti-Lock Brakes Module detects that the supply voltage for external analog sensors is out of range. 


Possible Causes 


ANTI-LOCK BRAKES MODULE 
PRESSURE SENSOR (HYDRAULIC CONTROL UNIT) 


Diagnostic Test 


1 . REPLACE ANTI-LOCK BRAKES MODULE & VERIFY IF DTC IS STILL ACTIVE 


Turn the ignition off. 


Replace the Anti-Lock Brakes Module in accordance with the Service Information. Perform ABS VERIFICATION 
TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


Turn the ignition on. 
With the scan tool, read ABS DTCs. 


Does this DTC reset? 


Yes >> Heplace the Hydraulic Control Unit in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 

e Set Condition: 
If the Dynamics Sensor status changes from initialized to not initialized due to low voltage on the (G4) Dynam- 
ics Sensor Supply circuit. 


Possible Causes 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 
(G4) DYNAMICS SENSOR SUPPLY CIRCUIT HIGH RESISTANCE 


(G94) DYNAMICS SENSOR GROUND CIRCUIT HIGH RESISTANCE 

(G4) DYNAMICS SENSOR SUPPLY CIRCUIT SHORTED TO OTHER ABS CIRCUITS 
DYNAMICS SENSOR 

ANTI-LOCK BRAKES MODULE 


1 . VERIFY ОТС IS АСТМЕ 

Turn the ignition on. 

With the scan tool, read and record ABS DTCs. 

With the scan tool, read and record Environmental Data (EV Data). 
With the scan tool, erase ABS DTCs. 

Cycle the ignition switch. 

With the scan tool, read ABS DTCs. 


Does this DTC reset? 


Yes >> Go То 2 


Мо >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS 
Turn the ignition off. 

Check all related wiring for pinched, chafed, pierced, and partially broken wires. 
Check all related connectors for broken, bent, pushed out, and corroded terminals. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To З 


РМ 
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3. CHECK (G4) DYNAMICS SENSOR SUPPLY CIRCUIT & (G94) DYNAMICS SENSOR GROUND CIRCUIT 


FUNCTION 


Disconnect the Dynamics Sensor harness connector. 
Turn the ignition on. 
Measure the voltage between the (G4) Dynamics Sensor Supply Circuit 
and the (G94) Dynamics Sensor Ground Circuit. 
15 the voltage above 4.5 volts? 


Yes >> Replace the Dynamics Sensor in accordance with the Ser- 


vice Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Go To 4 
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4. CHECK (G4) DYNAMICS SENSOR SUPPLY CIRCUIT FOR HIGH RESISTANCE 
Turn the ignition off. 
Disconnect the Anti-Lock Brakes Module harness connector. (B 


Measure the resistance of the (G4) Dynamics Sensor Supply circuit 
between the Dynamics Sensor harness connector and the Anti-Lock 
Brakes Module harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со To 5 
No >> Repair the (G4) Dynamics Sensor Supply circuit for high 
resistance. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 
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5. CHECK (G94) DYNAMICS SENSOR GROUND CIRCUIT FOR HIGH RESISTANCE 


PM 


Measure the resistance of the (G94) Dynamics Sensor Ground circuit 
between the Dynamics Sensor harness connector and the Anti-Lock 
Brakes Module harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Replace the Anti-Lock Brakes Module in accordance with 
the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Repair the (G94) Dynamics Sensor Ground circuit for high 
resistance. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 
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For а complete wiring diagram Refer to Section 8W. 


5-252 BRAKES - ABS ELECTRICAL DIAGNOSTICS --------------РМ 


e When Monitored: 
Upon ignition on, prior to switching the (G4) Dynamics Sensor Supply circuit power on. 

e Set Condition: 
If the Anti-Lock Brakes Module detects voltage on the (G4) Dynamics Sensor Supply circuit when the circuit's 
power is turned off. 


Possible Causes 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 


(G4) DYNAMICS SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 
ANTI-LOCK BRAKES MODULE 


1 . VERIFY DTC IS ACTIVE 
Turn the ignition on. 
With the scan tool, read and record ABS DTCs. 
With the scan tool, read and record Environmental Data (EV Data). 
With the scan tool, erase ABS DTCs. 
Cycle the ignition switch. 
With the scan tool, read ABS DTCs. 
Does this DTC reset? 


Yes >> Go To2 


No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS 
Turn the ignition off. 

Check all related wiring for pinched, chafed, pierced, and partially broken wires. 
Check all related connectors for broken, bent, pushed out, and corroded terminals. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go То З 


9. CHECK (G4) DYNAMICS SENSOR SUPPLY CIRCUIT SHORT FOR A SHORT TO VOLTAGE 


Disconnect the Anti-Lock Brakes Module harness connector. 


Turn the ignition on. 
Measure the voltage of the (G4) Dynamics Sensor Supply Circuit. 


Is the voltage above 0.2 volts? 


Yes >> Repair the (G4) Dynamics Sensor Supply Circuit for a short 
to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Нерасе the Anti-Lock Brakes Module in accordance with 
the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). — Ü 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on and the ABS Pump Motor deactivated, but not if supply voltage faults are detected. 
Or, if the control is switched off. 
e Set Condition: 
If the Anti-Lock Brakes Module detects either a low voltage condition when the ABS Pump Motor is activated 
or deactivated or a high voltage condition when the ABS Pump Motor is deactivated. 


Possible Causes 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 
ABS PUMP MOTOR FUSE OPEN 


(A921) FUSED B(+) CIRCUIT SHORTED TO GROUND, OPEN, OR HIGH RESISTANCE 
(Z909) and (Z902) GROUND CIRCUIT OPEN, OR HIGH RESISTANCE 

ANTI-LOCK BRAKES MODULE 

PUMP MOTOR (HYDRAULIC CONTROL UNIT) 


Diagnostic Test 


1 . CHECK FOR A DTC C2116-ABS PUMP MOTOR SUPPLY LOW VOLTAGE 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 


With the scan tool, record and erase DTCs. 
Cycle the ignition switch from off to on. 
Road test the vehicle over 40 km/h (25 m.p.h.). 


NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet. 
With the scan tool, read DTCs. 


Does the scan tool display: C2116-ABS PUMP MOTOR SUPPLY LOW VOLTAGE? 
Yes >> Go То2 


Мо >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) Diagnostic Test 


2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS 


Turn the ignition off. 

Visually inspect the Anti-Lock Brakes Module harness connector and wiring harness for damage. 
Check all related wiring for pinched, chafed, pierced, and partially broken wires. 

Check all related connectors for broken, bent, pushed out, and corroded terminals. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To З 
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3. CHECK ABS PUMP MOTOR FUSE 
Remove and visually inspect the ABS Pump Motor fuse. 


15 the fuse open? 


Yes >> Go To 4 
No >> Go To 5 


4. CHECK (A921) FUSED B(+) CIRCUIT FOR A SHORT TO GROUND 
Disconnect the Anti-Lock Brakes Module harness connector. 


Measure the resistance of the (A921) Fused B(+) circuit between 
ground and the Anti-Lock Brakes Module harness connector. 


15 the resistance below 10k ohms? " (Co) 

Yes >> Repair the (A921) Fused B(+) circuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Со To 5 
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5. CHECK (A921) FUSED В(+) CIRCUIT FOR AN OPEN OR HIGH RESISTANCE 
Replace the ABS Pump Motor fuse. 


Using a 12-volt test light connected to ground, probe the (A921) Fused 
B(+) circuit. 
NOTE: The test light should illuminate brightly. Compare the 
brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 


Yes >> Со To 6 


No >> Repair the (A921) Fused B(+) circuit for an open or high 
resistance. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 
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6. CHECK (2909) AND (2902) GROUND CIRCUIT FOR AN OPEN OR HIGH RESISTANCE 


Using a 12-volt test light connected to 12 volts, probe the (Z909) and 
(Z902) Ground circuit. 


NOTE: The test light should illuminate brightly. Compare the 
brightness to that of a direct connection to the battery. 


Does the test light illuminate brightly on both circuits? 
Yes >> Go To 7 


No >> Repair (2909) and (2902) circuit for an open or high resis- 
tance. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - а 
STANDARD PROCEDURE). в || J| 4 
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J: REPLACE ANTI-LOCK BRAKES MODULE & VERIFY IF DTC IS STILL ACTIVE 


Replace the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
Turn the ignition on. 

With the scan tool, read ABS DTCs. 


Does this DTC reset? 


Yes >> Heplace the Hydraulic Control Unit in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 
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C2200-ANTI-LOCK BRAKE MODULE INTERNAL 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Ignition on. The Anti-Lock Brake Module monitors its internal microprocessors for correct operation. 
e Set Condition: 
If the Anti-lock brake module detects an internal fault, the DTC is set. 


Possible Causes 
ABM - INTERNAL FAULT 


Diagnostic Test 


1 . ABM INTERNAL FAILURE DTC PRESENT 


Turn the ignition on. 
With the scan tool, read DTCs. 
With the scan tool, erase DTCs. 
Turn the ignition off. 
Turn the ignition on. 
With the scan tool, read DTCs. 


Does the scan tool display ANTI-LOCK BRAKE MODULE INTERNAL FAILURE? 


Yes >> Replace the Anti-Lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Continuously, with ignition on, until vehicle speed exceeds 20 km/h (12.4 m.p.h.) for the first time, but not if the 
sensor voltage is out of range. 
Or, during diagnostic mode. 
Or, if the monitoring was inhibited by a corresponding diagnostics command. 
Or, if the vehicle speed has exceeded 20 km/h (12.4 m.p.h.) during the actual ignition cycle. 
Or, if at least one over spinning wheel is detected. 
Or, if one of the control functions is active. 
e Set Condition: 
If the Anti-Lock Brakes Module detects that the Lateral Sensor signal is out of range. 


Possible Causes 


DYNAMICS SENSOR INSTALLATION 


DYNAMICS SENSOR 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


Turn the ignition on. 

With the scan tool, read and record ABS DTCs. 

With the scan tool, read and record Environmental Data (EV Data). 

With the scan tool, erase ABS DTCs. 

Cycle the ignition switch. 

WARNING: To avoid personal injury or death, check brake capability is available before road testing. 


Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 20 km/hr 
(6 and 12 m.p.h.). 


Park the vehicle. 
With the scan tool, read ABS DTCs. 


Does this DTC reset? 
Yes >> Go To2 


No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK THE DYNAMICS SENSOR INSTALLATION 


NOTE: Dynamics Sensor installation and mounting bolt torque is crucial for proper operation. 
Turn the ignition off. 
Check the Dynamics Sensor for damaged, modified, and bent mounting brackets. 
Check the Dynamics Sensor mounting bolts for a loose or over tightened condition. 
Were any problems found? 
Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 3 
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3. CHECK DYNAMICS SENSOR OUTPUT 


CAUTION: АП previously removed connectors must be connected before test driving the vehicle, to avoid 
personal injury or death, 
Connect all previously disconnected components and connectors. 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Monitor Dynamics Sensor operation while an assistant drives the vehicle. 


Is Lateral Sensor output between 0.02 С to 0.16 С and Yaw Sensor output between 1.30? to 5.70” 
Yes >> Нерасе the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Heplace the Dynamics Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C2205-STEERING ANGLE SENSOR INTERNAL 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With ignition on, but not if supply voltage faults are detected. 
e Set Condition: 
If the Anti-Lock Brakes Module detects that the Steering Angle Sensor is either not calibrated, or not initialized, 
or its status changes from initialized to not initialized, or if the sensor sends an internal failure message. 


Possible Causes 


STEERING ANGLE SENSOR NOT INITIALIZED 


STEERING ANGLE SENSOR 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . CHECK FOR A DTC C2205-STEERING ANGLE SENSOR INTERNAL 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 


With the scan tool, read and record DTCs. 

With the scan tool, read and record Freeze Frame information. 

With the scan tool, erase DTCs. 

WARNING: To avoid personal injury or death, check brake capability is available before road testing. 


Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 25 km/hr 
(6 and 15 m.p.h.). 


Park the vehicle. 
With the scan tool, read and record DTCs. 
Does the scan tool display: C2205-STEERING ANGLE SENSOR INTERNAL? 
Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information. 
Go To 2 


No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. STEERING ANGLE SENSOR 


Replace the Steering Angle Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Road test the vehicle over 25 km/h (6 and 15 m.p.h). 


NOTE: Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 
10 and 25 km/hr (6 and 15 m.p.h.). for set conditions to be meet. 
With the scan tool, read ABS DTCs. 


Did DTC C2205-STEERING ANGLE SENSOR INTERNAL reset? 


Yes >> Нерасе the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Test Complete. 
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C2206-VEHICLE CONFIGURATION MISMATCH 


For a complete wiring diagram Refer to Section 8W 
е When Monitored: 
With the ignition on. 
e Set Condition: 
When the Anti-Lock Brake Module detects the signal from the gateway module relevant for vehicle character- 
istic is missing or does not match for a period greater than the specified fault duration. 


Possible Causes 


TIPM / PCM NOT CONFIGURED CORRECTLY 
ANTI-LOCK BRAKE MODULE 


Diagnostic Test 


1 . CHECK FOR A DTC C2206-VEHICLE CONFIGURATION MISMATCH 


NOTE: This DTC must be active for the results of this test to be valid. 

NOTE: This DTC will be active when a new module is installed until initialization is performed. 
Turn the ignition on. 

With the scan tool, read and record DTCs. 

With the scan tool, read and record Freeze Frame information. 

With the scan tool, erase DTCs. 


Perform ECU initialization with drive test on ABM. Refer to ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


Cycle the ignition switch from off to on. 
With the scan tool, read and record DTCs. 


Does the scan tool display: C2206-VEHICLE CONFIGURATION MISMATCH? 
Yes >> Go То2 


Мо >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. VERIFY THAT THE TIPM/PCM IS CONFIGURED CORRECTLY 


Turn the ignition on. 


Check the following data to verify the TIPM/PCM is configured correctly. Engine Displacement (PCM), XWD 4x2, 
4x4, all Wheel Drive, (ПРМ), Axle ratio (ПРМ), Vehicle Line (TIPM), Brake type 0- ABS 1=ESP (ПРМ). 


NOTE: The DTC will be active when a new controller is installed until initialization is performed. 
Was the TIPM/PCM configured correctly? 


Yes >> Нерасе the Anti-Lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Нергодгат the appropriate module. 
Perform ABS or PCM VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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U0002-CAN C BUS OFF PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


e Set Condition: 
The TIPM detects a short in either CAN C Bus circuit. 


Possible Causes 


(065) CAN C BUS (+) CIRCUIT SHORTED TO GROUND 
(D64) CAN C BUS (-) CIRCUIT SHORTED TO GROUND 
(D65 
( 
( 


) 
) 
) CAN C BUS (4) CIRCUIT SHORTED TO VOLTAGE 
D64) CAN C BUS (-) CIRCUIT SHORTED TO VOLTAGE 
065) CAN C BUS (+) CIRCUIT SHORTED ТО (064) CAN C BUS (-) CIRCUIT 
ANTI-LOCK BRAKE MODULE 

POWERTRAIN CONTROL MODULE 

TRANSMISSION CONTROL MODULE 

STEERING CONTROL MODULE 

TOTALLY INTEGRATED CONTROL MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 
With the scan tool, record and erase ABM DTCs. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool, read active ABM DTCs. 
Does the scan tool display U0002-CAN C BUS OFF PERFORMANCE as active? 


Yes >> Go То 2 


Мо >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. ANTILOCK BRAKE MODULE — INTERNAL SHORT 


Turn the ignition off. 

Disconnect the Anti-Lock Brake Module harness connector. 
Turn the ignition on. 

With the scan tool, record and erase ПРМ DTCs. 

Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTCs. 


Does the scan tool display U0002-CAN C BUS OFF PERFORMANCE as active? 


Yes >> Go To З 


No >> |nspect the wiring and connectors for damage or shorted circuits. If ok, replace the Antilock Brake Mod- 
ule in accordance with the service information. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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3. POWERTRAIN CONTROL MODULE — INTERNAL SHORT 


Turn the ignition off. 

Disconnect the Powertrain Control Module harness connector. 
Turn the ignition on. 

With the scan tool, record and erase TIPM DTCs. 

Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTCs. 


Does the scan tool display U0002-CAN C BUS OFF PERFORMANCE as active? 
Yes >> Go To 4 


No >> Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Pow- 
ertrain Control Module in accordance with the service information. 


Perform POWERTRAIN VERIFICATION TEST. 


4. TRANSMISSION CONTROL MODULE-INTERNAL SHORT 


Turn the ignition off. 

Disconnect the Transmission Control Module harness connector. 
Turn the ignition on. 

With the scan tool, record and erase ПРМ DTCs. 

Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTCs. 


Does the scan tool display U0002-CAN C BUS OFF PERFORMANCE as active? 


Yes »» Go To 5 

No >> Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Trans- 
mission Control Module in accordance with the service information. 
Perform TRANSMISSION VERIFICATION TEST. 


9. STEERING CONTROL MODULE — INTERNAL SHORT 


Turn the ignition off. 

Disconnect the Steering Control Module harness connector. 
Turn the ignition on. 

With the scan tool, record and erase TIPM DTCs. 

Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTCs. 


Does the scan tool display U0002-CAN C BUS OFF PERFORMANCE as active? 
Yes >> Go To 6 


No >> Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Steer- 
ing Control Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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6. (065) CAN C BUS (+) CIRCUIT SHORTED TO VOLTAGE 


5 - 265 


Turn the ignition off. 
Disconnect the TIPM C3 harness connector. 
Turn the ignition on. 
Measure the voltage between the (D65) CAN C Bus (+) circuit and 
ground. 
Is there any voltage present? 


Yes >> Repair the (065) CAN C Bus (+) circuit for a short to volt- 
age. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Go To 7 


7. (064) CAN C BUS (-) CIRCUIT SHORTED TO VOLTAGE 
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Measure the voltage between the (D64) CAN C Bus (-) circuit and 
ground. 


15 there any voltage present? 


Yes >> Repair the (D64) CAN С Bus (-) circuit for a short to volt- 
age. 
Perform BODY VERIFICATION TEST - VER 1. 

No >> Go To 8 


8. (D65) CAN C BUS (+) CIRCUIT SHORTED TO GROUND 
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Turn the ignition off. 
Measure the resistance between ground and the (D65) CAN C Bus (+) 
circuit. 

Is any resistance present? 


Yes >> Repair the (065) CAN C Bus (+) circuit for a short to 
ground. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Go To 9 
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9. (D64) CAN C BUS (-) CIRCUIT SHORTED TO GROUND 
Measure the resistance between ground and the (D64) CAN C Bus (-) 
circuit. 
JE, 


Is any resistance present? 


>> Repair the (064) CAN C Виз (-) circuit for a short to 
ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE)... 


No >> Со To 10 


Yes 


1 0. (065) CAN C BUS (+) CIRCUIT SHORTED ТО (064) CAN C BUS (-) CIRCUIT 
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Measure the resistance between the (D65) CAN C Bus (+) circuit and 
the (D64) CAN C Bus (-) circuit. 


15 any resistance present? 


>> Repair the (D65) CAN C Bus (+) circuit for a short to the 
(D64) CAN C Bus (-) circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace and program the Front Control Mod- 
ule in accordance with the service information. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


Yes 


No >> 
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U0100-LOST COMMUNICATION WITH ECM/PCM 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
e With the ignition on 
e Battery voltage between 10 and 16 volts 
е |OD fuse installed 
e Set Condition: 
If the Anti-Lock Brakes Module fails to receive bus messages from the ECM or PCM for approximately 500 ms. 


Possible Causes 


DTCs RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 
CAN C BUS CIRCUITS OPEN OR SHORTED 


ECM OR PCM POWER AND GROUND 
ECM OR PCM 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Verify the 100 fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
Turn the ignition on. 
With the scan tool, read and record ABS DTCs. 
With the scan tool, read and record Environmental Data (EV Data). 
With the scan tool, erase ABS DTCs. 
Cycle the ignition switch. 
With the scan tool, read ABS DTCs. 
Does this DTC reset? 


Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


а: CHECK FOR АМУ OF THE FOLLOWING АСТМЕ DTCs 

With the scan tool, read all active DTCs from all CAN C Bus modules. 

NOTE: Check for CAN C hardware electrical, VIN Missing/Mismatch, battery or ignition related DTCs. 
Does the scan tool display any active DTCs related to the conditions listed above? 


Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in the applicable Section. 
No >> Go To 3 
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3. VERIFY THAT THE ECM OR PCM IS ACTIVE ON THE BUS 


With the scan tool, select ECU View. 
Verify that the ECM or PCM is active on the bus. 


15 the ECM or PCM active оп the bus? 
Yes >> Go To 4 


No >> Perform the Stored Lost Communication test procedure. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES - DIAGNOSIS AND TESTING) 


4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCs 
With the scan tool, select Network View and select Advanced. 


Is there more than one module with active DTCs "Logged Against" the ECM or PCM? 


Yes >> Replace/update the ECM or PCM in accordance with the service information. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING).. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Нерасе the Anti-Lock Brakes Module in accordance with the service information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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U0101-LOST COMMUNICATION WITH TCM 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
e With the ignition on 
e Battery voltage between 10 and 16 volts 
e |OD fuse installed 
e Set Condition: 
If the Anti-Lock Brakes Module fails to receive bus messages from the TCM for approximately 500 ms. 


Possible Causes 


DTCs RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 
CAN C BUS CIRCUITS OPEN OR SHORTED 


TCM POWER AND GROUND 
PCM DTCs PRESENT 

TCM 

ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Verify the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
NOTE: If present, diagnose and repair DTC U0002-CAN C BUS OFF PERFORMANCE, DTC U0146-LOST 
COMMUNICATION WITH CENTRAL GATEWAY, or DTC U1502-IMPLAUSIBLE MESSAGE DATA LENGTH 
RECEIVED FROM FCM / BCM before diagnosing this DTC. 

Turn the ignition on. 

With the scan tool, read and record ABS DTOs. 

With the scan tool, read and record Environmental Data (EV Data). 

With the scan tool, erase ABS DTCs. 

Cycle the ignition switch. 

With the scan tool, read ABS DTCs. 


Does this DTC reset? 


Yes >> Go То 2 


Мо >> Perform the Stored Lost Communication test procedure. Refer to the table of contents in this section. 
(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING). 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCs 

With the scan tool, read all active DTCs from all CAN C Bus modules. 

NOTE: Check for CAN C hardware electrical, VIN Missing/Mismatch, battery or ignition related DTCs. 
Does the scan tool display any active DTCs related to the conditions listed above? 


Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in the applicable Section. 
No >> Go To 3 
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Э. VERIFY THAT THE ТСМ IS АСТМЕ ON THE BUS 


With the scan tool, select ECU View. 
Verify that the TCM is active on the bus. 


Is the TCM active on the bus? 
Yes >> Go To 4 


No >> Hefer to the Table of Contents located in this section for a no response test procedure. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCs 
With the scan tool, select Network View and select Advanced. 


Is there more than one module with active DTCs "Logged Against" the TCM? 


Yes >> Replace/update the TCM in accordance with the service information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> Replace the Anti-Lock Brakes Module in accordance with the service information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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U0114-LOST COMMUNICATION WITH FINAL DRIVE MODULE (TIPM) 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e With the ignition on 
e Battery voltage between 10 and 16 volts 
e |OD fuse installed 
e TIPM is configured correctly 
e Set Condition: 
Bus messages not received from the Totally Integrated Power Module (TIPM) for approximately 2 to 5 sec- 
onds. 


Possible Causes 


CAN B BUS CIRCUITS OPEN OR SHORTED 
DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 


TIPM NOT CONFIGURED CORRECTLY 

TOTALLY INTEGRATED CONTROL MODULE 

TOTALLY INTEGRATED CONTROL MODULE POWER AND GROUND 
MODULE THAT SET THIS DTC 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Verify the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTCs. 


Is this DTC active? 
Yes >> Go To2 


No >> Hefer to the Stored Lost Communication test procedure. Refer to the table of contents in this section. 
Perform BODY VERIFICATION TEST - VER 1. 


2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCS 
With the scan tool, read all active DTCs from all modules. 


NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni- 
tion related DTCs. 


Does the scan tool display any active DTCs to the conditions listed above? 
Yes >> Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 
Perform BODY VERIFICATION TEST - VER 1. 
No >> Go To 3 
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3. VERIFY THAT THE TIPM IS ACTIVE ON THE BUS 


Turn the ignition on. 
With the scan tool, select Network Diagnostics. 
Verify that the TIPM is active on the bus. 


Is the TIPM active on the bus? 
Yes >> Go То 4 


No >> Hefer to the Table of Contents located in this section for a no response test procedure. 
Perform BODY VERIFICATION TEST - VER 1. 


4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 
With the scan tool, select Network Diagnostics. 


Is there more than one module with active DTCs "Logged Against" the TIPM? 
Yes >> Heplace/update the Front Control Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. 


No >> Replace/update the module that set this DTC in accordance with the service information 
Perform BODY VERIFICATION TEST - VER 1. 
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U0125-LOST COMMUNICATION WITH DYNAMICS SENSOR 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 
e Set Condition: 
If the Anti-Lock Brakes Module fails to receive bus messages from the Dynamics Sensor. 


Possible Causes 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 


(D465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT SHORTED TO GROUND, SHORTED TO VOLTAGE, 
OR OPEN 


(D464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT SHORTED TO GROUND, SHORTED TO VOLTAGE, OR 
OPEN 


DYNAMICS SENSOR 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . VERIFY DTC IS АСТМЕ 


NOTE: If present, diagnose and repair DTC C2114-DYNAMICS SENSOR SUPPLY VOLTAGE LOW or DTC 
C2115-DYNAMICS SENSOR SUPPLY VOLTAGE HIGH before proceeding. 

Turn the ignition on. 

With the scan tool, read and record ABS DTCs. 

With the scan tool, read and record Environmental Data (EV Data). 

With the scan tool, erase ABS DTCs. 

Cycle the ignition switch. 

With the scan tool, read ABS DTCs. 


Does this DTC reset? 
Yes >> Go То 2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 
2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS 


Visually inspect the related wiring harness. Look for any pinched, chafed, pierced, and partially broken wires. 
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, and corroded terminals. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To 3 
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3. CHECK THE (D465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR A SHORT TO VOLTAGE 


Disconnect the Anti-Lock Brakes Module harness connector. 
Disconnect the Dynamics Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (D465) Dynamics Sensor High Data Link cir- 
cuit. 

15 there any voltage present? 


Yes >> Repair the (D465) Dynamics Sensor High Data Link circuit 
for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


SENSOR- 
DYNAMICS 
{ESP) 


No >> Go To 4 81410405 
4. CHECK THE (D465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off. 

Measure the resistance of the (D465) Dynamics Sensor High Data Link 

circuit between ground and the Dynamics Sensor harness connector. ‘2k 


Is the resistance below 5.0 ohms? 
Yes >> Repair the (D465) Dynamics Sensor High Data Link circuit 
for a short to ground. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Go To 5 


SENSOR- 
DYNAMICS 
(ESP) 


814f0412 
5; CHECK THE (D465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR AN OPEN 
Measure the resistance of the (D465) Dynamics Sensor High Data Link 
circuit between the Dynamics Sensor harness connector and the Anti- 
Lock Brakes Module harness connector. Xx 


Is the resistance below 5.0 ohms? 


Yes >> Go То 6 


No >> Hepair Ше (0465) Dynamics Sensor High Data Link circuit 
for an open. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


MODULE- 
ANTILOCK 
BRAKES 


SENSOR- 
DYNAMICS 
(ESP) 


81666232 
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6. CHECK THE (D464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR A SHORT TO VOLTAGE 

Turn the ignition on. 

Measure the voltage of the (D464) Dynamics Sensor Low Data Link cir- 

cuit. Xx 


Is there any voltage present? 


Yes >> 


Мо >> 


7. CHECK THE (0464) DYNAMICS SENSOR LOW РАТА LINK CIRCUIT FOR A SHORT TO GROUND 


Repair the (D464) Dynamics Sensor Low Data Link circuit 
for a short to voltage. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


Go To 7 


SENSOR- 
DYNAMICS 
(ESP) 


814#041а 


Turn the ignition off. 


Measure the resistance of the (D464) Dynamics Sensor Low Data Link 
circuit between ground and the Dynamics Sensor harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> 


Мо >> 


Repair the (0464) Dynamics Sensor Low Data Link circuit 
for a short to ground. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


Go To 8 


SENSOR- 
DYNAMICS 
(ESP) 


81410428 


Ө. CHECK THE (0464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR AN OPEN 


Measure the resistance of the (D464) Dynamics Sensor Low Data Link 
circuit between the Dynamics Sensor harness connector and the Anti- 
Lock Brakes Module harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> 


Мо >> 


Replace the Dynamics Sensor in accordance with Ше Ser- 
vice Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


Repair the (D464) Dynamics Sensor Low Data Link circuit 
for an open. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


MODULE- 
ANTILOCK 
BRAKES 


SENSOR- 
DYNAMICS 
(ESP) 


816е6236 
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U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE (TIPM) 


For a complete wiring diagram Refer to Section 8W. 

е When Monitored: 
e With the ignition on 
e Battery voltage between 10 and 16 volts 
e 100 fuse installed 
e TIPM is configured correctly 

e Set Condition: 

Bus messages not received from the TIPM for approximately 2 to 5 seconds. 


Possible Causes 


DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 
TIPM NOT CONFIGURED CORRECTLY 


TOTALLY INTEGRATED POWER MODULE 
TOTALLY INTEGRATED POWER MODULE POWER AND GROUND 
MODULE THAT SET THIS DTC 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Verify the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTCs. 


Is this DTC active? 
Yes >> Со То 2 


Мо >> Hefer to the Stored Lost Communication test procedure. Refer to the table of contents in this section. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCS 
With the scan tool, read all active DTCs from all modules. 


NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni- 
tion related DTCs. 


Does the scan tool display any active DTCs to the conditions listed above? 
Yes >> Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> Go To З 


3. VERIFY THAT THE TIPM IS ACTIVE ON THE BUS 
Turn the ignition on. 
With the scan tool, select Network Diagnostics. 
Verify that the TIPM is active on the bus. 
Is the TIPM active on the bus? 


Yes >> Go То 4 

No >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Response diagnostic procedures. 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 


With the scan tool, select Network Diagnostics. 


Is there more than one module with active DTCs "Logged Against" the TIPM? 


Yes >> Replace/update the Totally Integrated Power Module in accordance with the service information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> Replace/update the module that set this DTC in accordance with the service information 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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U0146-LOST COMMUNICATION WITH CENTRAL GATEWAY 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e With the ignition on 
e Battery voltage between 10 and 16 volts 
е |OD fuse installed 
e Set Condition: 
If the Anti-Lock Brakes Module either fails to receive bus messages from the Totally Integrated Control Module 
(TIPM) for approximately 500 ms, or it receives invalid messages from the TIPM, or it detects messages from 
the TIPM are of improper data length. 


Possible Causes 


DTCs RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 
CAN C BUS CIRCUITS OPEN OR SHORTED 


TIPM POWER AND GROUND 
TIPM 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . VERIFY DTC IS АСТМЕ 


NOTE: Verify the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
Turn the ignition on. 

With the scan tool, read and record ABS DTCs. 

With the scan tool, read and record Environmental Data (EV Data). 

With the scan tool, erase ABS DTCs. 

Cycle the ignition switch. 

With the scan tool, read ABS DTCs. 


Does this DTC reset? 
Yes >> Со To2 


Мо >> Perform the Stored Lost Communication test procedure. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES - DIAGNOSIS AND TESTING). 


2: CHECK FOR АМУ OF THE FOLLOWING АСТМЕ DTCs 

With the scan tool, read all active DTCs from all CAN C Bus modules. 

NOTE: Check for CAN C hardware electrical, VIN Missing/Mismatch, battery or ignition related DTCs. 
Does the scan tool display any active DTCs related to the conditions listed above? 


Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in the applicable Section. 
No >> Go To 3 
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Э. VERIFY THAT THE ТРМ IS АСТМЕ ON THE BUS 


With the scan tool, select ECU View. 
Verify that the TIPM is active on the bus. 


Is the TIPM active on the bus? 
Yes >> Со To 4 


Мо >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) Тог No 
Response related diagnostic procedures. 


4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCs 
With the scan tool, select Network View and select Advanced. 


Is there more than one module with active DTCs "Logged Against" the TIPM? 


Yes >> Replace/update the TIPM in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »» Replace the Anti-Lock Brakes Module in accordance with the service information. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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U0401-IMPLAUSIBLE DATA RECEIVED FROM ECM/PCM 


For a complete wiring diagram Refer to Section 8W 
е When Monitored: 
Continuously with the ignition on, one valid CAN message received at least once, and no U0002-CAN С Bus 
Off Performance DTC present. 
e Set Condition: 
When the Anti-Lock Brake Module detects an incorrect CAN message from the Engine Module. 


Possible Causes 


ABM CAN BUS DTCS 


ENGINE DTCS 
ANTI-LOCK BRAKE MODULE 


Diagnostic Test 


1 . CHECK FOR DTC U0401-IMPLAUSIBLE DATA RECEIVED FROM ECM/PCM 


NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, record and erase DTCs. 

Cycle the ignition switch from off to on. 

With the scan tool, read DTCs. 


Does the scan tool display: U0401-IMPLAUSIBLE DATA RECEIVED FROM ECM/PCM? 


Yes >> Go To 2 


No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) . Diagnostic Test 


2. CHECK IF TIPM CAN BUS DTCs ARE PRESENT 
With the scan tool, read TIPM DTCs. 
Are there any TIPM CAN BUS DTCs present? 


Yes >> Refer to the appropriate diagnostic. (Refer to 8-ELECTRICAL/ELECTRONIC CONTROL MODULES - 
DIAGNOSIS AND TESTING). 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go To З 


3. CHECK IF ENGINE DTCs ARE PRESENT 
With the scan tool, read Engine DTCs. 
Are there any Engine DTCs present? 
Yes >> Hefer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and diagnose the appropriate symptom. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Using the schematics as a guide, check the Anti-Lock Brake Module pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular attention to all power and ground circuits. If no 
problems are found, replace the Anti-Lock Brake Module per the Service Information. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 

e Set Condition: 
If the Anti-Lock Brakes Module detects too many CAN Bus off events on the Dynamics Sensor Data Link cir- 
cuits. 


Possible Causes 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 
(D465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT SHORTED TO GROUND, VOLTAGE, OR OPEN 


(D464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT SHORTED TO GROUND, VOLTAGE, OR OPEN 
DYNAMICS SENSOR 
ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . VERIFY DTC IS АСТМЕ 


Turn the ignition on. 

With the scan tool, read and record ABS DTCs. 

With the scan tool, read and record Environmental Data (EV Data). 
With the scan tool, erase ABS DTCs. 

Cycle the ignition switch. 

With the scan tool, read ABS DTCs. 


Does this DTC reset? 


Yes >> Go То 2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING). 


2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS 


Visually inspect the related wiring harness. Look for any pinched, chafed, pierced, and partially broken wires. 
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, and corroded terminals. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go To З 
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3. CHECK THE (D465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR A SHORT TO VOLTAGE 


Disconnect the Anti-Lock Brakes Module harness connector. 
Disconnect the Dynamics Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (D465) Dynamics Sensor High Data Link cir- 
cuit. 

15 there any voltage present? 


Yes >> Repair the (D465) Dynamics Sensor High Data Link circuit 
for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Go To 4 


SENSOR- 
DYNAMICS 
{ESP) 


81410405 
4. CHECK THE (D465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off. 

Measure the resistance of the (D465) Dynamics Sensor High Data Link 

circuit between ground and the Dynamics Sensor harness connector. ‘2k 


Is the resistance below 5.0 ohms? 
Yes >> Repair the (D465) Dynamics Sensor High Data Link circuit 
for a short to ground. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Go To 5 


5. CHECK THE (D465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR AN OPEN 


SENSOR- 
DYNAMICS 
(ESP) 


81410412 


Measure the resistance of the (0465) Dynamics Sensor High Data Link 
circuit between the Dynamics Sensor harness connector and the Anti- 
Lock Brakes Module harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go То 6 


No >> Hepair Ше (0465) Dynamics Sensor High Data Link circuit 
for an open. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


MODULE- 
ANTILOCK 
BRAKES 


SENSOR- 
DYNAMICS 
(ESP) 


81666232 
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6. CHECK THE (D464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR A SHORT TO VOLTAGE 


Turn the ignition on. 


Measure the voltage of the (D464) Dynamics Sensor Low Data Link cir- {Sk 
cuit. 


Is there any voltage present? 


for a short to voltage. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 1 
STANDARD PROCEDURE). " Bg 6 


No >> Со To 7 


Yes >> Repair Ше (D464) Dynamics Sensor Low Data Link circuit | 
ео 


ЗЕМЗОВ- 
DYNAMICS 
(ESP) 
814f041a 


T. CHECK THE (D464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 
Measure the resistance of the (D464) Dynamics Sensor Low Data Link T 
circuit between ground and the Dynamics Sensor harness connector. [9] 


Is the resistance below 5.0 ohms? 


for a short to ground. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 1 
STANDARD PROCEDURE). 4 Bg 6 


No >> Go To 8 


Yes >> Repair Ше (D464) Dynamics Sensor Low Data Link circuit | 
ео 


ЗЕМЗОВ- 
DYNAMICS 
(ESP) 
81410428 


8. CHECK THE (0464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR AN OPEN 
Measure the resistance of the (D464) Dynamics Sensor Low Data Link 


circuit between the Dynamics Sensor harness connector and the Anti- 
Lock Brakes Module harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со To 9 


No >> Repair the (D464) Dynamics Sensor Low Data Link circuit 
for an open. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


MODULE- 
ANTILOCK 
1 BRAKES 


SENSOR- 
DYNAMICS 
(ESP) 


816е6236 
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9. REPLACE DYNAMICS SENSOR & VERIFY IF DTC IS STILL ACTIVE 

Replace the Dynamics Sensor in accordance with the Service Information. Perform ABS VERIFICATION TEST. 
(Refer to 5 - BRAKES - STANDARD PROCEDURE). 

Turn the ignition on. 

With the scan tool, erase ABS DTCs. 

Cycle the ignition switch. 


WARNING: Ensure brake capability is available before road testing. 
Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 25 km/hr 
(6 and 15 m.p.h.). 


Park the vehicle. 
With the scan tool, read ABS DTCs. 


Does this DTC reset? 
Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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U1104-CAN C BUS CRC PERFORMANCE 


КЕЕ а ЛЕ жаш кшш "| MODULE- 
ANTI- 
| DYNAMICS DYNAMICS | Lock 
| SENSOR SENSOR | BRAKES 
| 109 HIGH DYNAMICS DYNAMICS | 
DATA DATA SENSOR SENSOR 
LINK LINK SUPPLY GROUND J 
19 18 2 29 
TWISTED 
PAIR 
la А 
рав 0465 64 6M 
; 2 18 % 
WINL WTIDB ШЇ VTIDB 
ии — —Q Y 6103 18 Y 7 и у 0104 
TWISTED 
PAIR 
Pd “ы 
0464 0465 64 бо 
; 2 1 18 
WINL WTIDB ШЇ VTIDB 
DYNAMICS DYNAMICS DYNAMICS DYNAMICS ШЕ 
SENSOR SENSOR SENSOR SENSOR 
LOW HIGH SUPPLY GROUND 


DATA DATA 
LINK LINK 


MODULE- SENSOR: 
ANTI-LOCK DYNAMICS 
BRAKES (Е5Р) 


8182е4са 


For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 


e Set Condition: 
If the Anti-Lock Brakes Module detects an invalid CAN message from the Dynamics Sensor. 


Possible Causes 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 
(D465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT SHORTED TO GROUND, VOLTAGE, OR OPEN 


(D464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT SHORTED TO GROUND, VOLTAGE, OR OPEN 
DYNAMICS SENSOR INSTALLATION 
DYNAMICS SENSOR 


Diagnostic Test 


1 . VERIFY DTC IS АСТМЕ 


Turn the ignition on. 

With the scan tool, read and record ABS DTCs. 

With the scan tool, read and record Environmental Data (EV Data). 
With the scan tool, erase ABS DTCs. 

Cycle the ignition switch. 

With the scan tool, read ABS DTCs. 


Does this DTC reset? 
Yes >> Go То 2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING). 


2. CHECK THE DYNAMICS SENSOR INSTALLATION 


NOTE: Dynamics Sensor installation and mounting bolt torque is crucial for proper operation. 
Turn the ignition off. 


Check the Dynamics Sensor for damaged, modified, and bent mounting brackets. 
Check the Dynamics Sensor mounting bolts for a loose or over tightened condition. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go То З 


У. INSPECT RELATED WIRING HARNESS, TERMINALS, 8 CONNECTORS 


Visually inspect the related wiring harness. Look for any pinched, chafed, pierced, and partially broken wires. 
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, and corroded terminals. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No >> Go То 4 


РМ —Л—————— BRAK ESS - ABS ELECTRICAL DIAGNOSTICS 


5 - 289 


4. CHECK THE (D465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR A SHORT TO VOLTAGE 


Disconnect the Anti-Lock Brakes Module harness connector. 
Disconnect the Dynamics Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (D465) Dynamics Sensor High Data Link cir- 
cuit. 

Is there any voltage present? 


Yes >> Hepair Ше (0465) Dynamics Sensor High Data Link circuit 
for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


SENSOR- 
DYNAMICS 
(ESP) 


No >> Go To 5 81410405 
5. CHECK THE (D465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off. 

Measure the resistance of the (D465) Dynamics Sensor High Data Link T 


circuit between ground and the Dynamics Sensor harness connector. 
Is the resistance below 5.0 ohms? 


Yes >> Repair the (D465) Dynamics Sensor High Data Link circuit 
for a short to ground. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


No >> Go То 6 


6. CHECK THE (D465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR AN OPEN 


SENSOR- 
DYNAMICS 
(ESP) 


81410412 


Measure the resistance of the (0465) Dynamics Sensor High Data Link 
circuit between the Dynamics Sensor harness connector and the Anti- 
Lock Brakes Module harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go To 7 
No >> Repair the (D465) Dynamics Sensor High Data Link circuit 
for an open. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


MODULE- 
ANTILOCK 
BRAKES 


SENSOR- 
DYNAMICS 
(ESP) 


81666232 
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7. CHECK THE (0464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR A SHORT TO VOLTAGE 

Turn the ignition on. 

Measure the voltage of the (D464) Dynamics Sensor Low Data Link cir- 

cuit. Xx 


Is there any voltage present? 


Yes >> 


Мо >> 


8. CHECK THE (0464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR A SHORT ТО GROUND 


Repair the (D464) Dynamics Sensor Low Data Link circuit 
for a short to voltage. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


Go To 8 


SENSOR- 
DYNAMICS 
(ESP) 


814#041а 


Turn the ignition off. 


Measure the resistance of the (D464) Dynamics Sensor Low Data Link 
circuit between ground and the Dynamics Sensor harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> 


Мо >> 


Repair the (0464) Dynamics Sensor Low Data Link circuit 
for a short to ground. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


Go To 9 


SENSOR- 
DYNAMICS 
(ESP) 


81410428 


9. CHECK THE (0464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR AN OPEN 


Measure the resistance of the (D464) Dynamics Sensor Low Data Link 
circuit between the Dynamics Sensor harness connector and the Anti- 
Lock Brakes Module harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> 


Мо >> 


Replace the Dynamics Sensor in accordance with Ше Ser- 
vice Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


Repair the (D464) Dynamics Sensor Low Data Link circuit 
for an open. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE). 


MODULE- 
ANTILOCK 
BRAKES 


SENSOR- 
DYNAMICS 
(ESP) 


816е6236 
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U140E-IMPLAUSIBLE VEHICLE CONFIGURATION DATA RECEIVED 


For a complete wiring diagram Refer to Section 8W 

е When Monitored: 
Once per ignition cycle, but not during cranking. 
Or, if low supply voltage faults are detected. 

e Set Condition: 
If the Anti-Lock Brakes Module either fails to receive vehicle configuration data from the Engine Control Module 
(ECM) or Powertrain Control Module (PCM) or the configuration data it receives from the ECM or РОМ is 
different than that received during the previous ignition cycle. 


Possible Causes 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 
DTCs RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 
CAN C BUS CIRCUITS OPEN OR SHORTED 


ECM OR PCM DTCs PRESENT 

ECM OR PCM NOT PROGRAMMED OR PROGRAMMED WITH INCORRECT VIN 
ECM OR PCM 

ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


Turn the ignition on. 

With the scan tool, read and record ABS DTCs. 

With the scan tool, read and record Environmental Data (EV Data). 
With the scan tool, erase ABS DTCs. 

Cycle the ignition switch. 

With the scan tool, read ABS DTCs. 


Does this DTC reset? 
Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCs 

With the scan tool, read all active DTCs from all CAN C Bus modules. 

NOTE: Check for CAN C hardware electrical, VIN Missing/Mismatch, battery or ignition related DTCs. 
Does the scan tool display any active DTCs related to the conditions listed above? 


Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in the applicable Section. 
No >> Go To 3 
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3. CHECK IF ECM OR PCM DTCs ARE PRESENT 
With the scan tool, read ECM or PCM DTOs. 
Are any DTCs present? 


Yes >> Diagnose and repair the DTC(s). Refer to 9 - ENGINE - DIAGNOSIS AND TESTING. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Со То 4 


4. VERIFY CORRECT ECM OR PCM IS INSTALLED IN THE VEHICLE 
With the scan tool, verify that the ECM or PCM part number is correct for the vehicle. 
Is the correct ECM or PCM installed in the vehicle? 


Yes >> Replace and program the ECM or PCM in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Со To 5 


5. VERIFY ЕСМ OR PCM IS PROGRAMMED WITH CORRECT VIN 
With the scan tool, verify that the ECM or PCM is programmed with the correct VIN. 
Is the ECM or PCM programmed with the correct VIN? 


Yes >> Using the scan tool, perform PCM Replaced to update the VIN in the PCM. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Со To 6 


6. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCs 
With the scan tool, select Network View and select Advanced. 


Is there more than one module with active DTCs "Logged Against" the ECM or PCM? 


Yes >> Replace/update the ECM or PCM in accordance with the service information. 
Perform POWERTRAIN VERIFICATION TEST. Refer to 9 - ENGINE - DIAGNOSIS AND TESTING. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Using the schematics as a guide, check the Anti-Lock Brakes Module pins, terminals, and connectors 
for corrosion, damage, and terminal push out. Pay particular attention to all Communication circuits. If 
no problems are found, replace the Anti-Lock Brakes Module in accordance with the Service Informa- 
tion. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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U1501-IMPLAUSIBLE MESSAGE DATA LENGTH RECEIVED FROM ECM/PCM 


For a complete wiring diagram Refer to Section 8W 
е When Monitored: 
Continuously, with ignition on. 
• Set Condition: 
If the Anti-Lock Brakes Module detects bus messages from the Engine Control Module (ECM) or Powertrain 
Control Module (PCM) are of improper data length. 


Possible Causes 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 
DTCs RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 


CAN C BUS CIRCUITS OPEN OR SHORTED 
ECM OR PCM DTCs PRESENT 

ECM OR PCM 

ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


Turn the ignition on. 

With the scan tool, read and record ABS DTCs. 

With the scan tool, read and record Environmental Data (EV Data). 
With the scan tool, erase ABS DTCs. 

Cycle the ignition switch. 

With the scan tool, read ABS DTCs. 


Does this DTC reset? 
Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2: CHECK FOR ANY OF THE FOLLOWING АСТМЕ DTCs 

With the scan tool, read all active DTCs from all CAN C Bus modules. 

NOTE: Check for CAN C hardware electrical, VIN Missing/Mismatch, battery or ignition related DTCs. 
Does the scan tool display any active DTCs related to the conditions listed above? 


Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in the applicable Section. 
No >> Go To 3 
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3. CHECK IF ECM OR PCM DTCs ARE PRESENT 
With the scan tool, read ECM or PCM DTOs. 
Are any DTCs present? 


Yes >> Diagnose and repair the DTC(s). Refer to 9 - ENGINE - DIAGNOSIS AND TESTING. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Go То 4 


4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCs 
With the scan tool, select Network View and select Advanced. 


Is there more than one module with active DTCs "Logged Against" the ECM or PCM? 


Yes >> Replace/update the ECM or PCM in accordance with the service information. 
Perform POWERTRAIN VERIFICATION TEST. Refer to 9 - ENGINE - DIAGNOSIS AND TESTING. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 


No >> Using the schematics as a guide, check the Anti-Lock Brakes Module pins, terminals, and connectors 
for corrosion, damage, and terminal push out. Pay particular attention to all Communication circuits. If 
no problems are found, replace the Anti-Lock Brakes Module in accordance with the Service Informa- 
tion. 


Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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U1502-IMPLAUSIBLE MESSAGE DATA LENGTH RECEIVED FROM TCM 


For a complete wiring diagram Refer to Section 8W 
е When Monitored: 
Continuously, with ignition on. 
e Set Condition: 
If the Anti-Lock Brakes Module detects bus messages from the Transmission Control Module (TCM) are of 
improper data length. 


Possible Causes 


WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 
DTCs RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 


CAN C BUS CIRCUITS OPEN OR SHORTED 
TCM DTCs PRESENT 

TCM 

ANTI-LOCK BRAKES MODULE 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


Turn the ignition on. 

With the scan tool, read and record ABS DTCs. 

With the scan tool, read and record Environmental Data (EV Data). 
With the scan tool, erase ABS DTCs. 

Cycle the ignition switch. 

With the scan tool, read ABS DTCs. 


Does this DTC reset? 
Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST- 
ING) 


2: CHECK FOR ANY OF THE FOLLOWING АСТМЕ DTCs 

With the scan tool, read all active DTCs from all CAN C Bus modules. 

NOTE: Check for CAN C hardware electrical, VIN Missing/Mismatch, battery or ignition related DTCs. 
Does the scan tool display any active DTCs related to the conditions listed above? 


Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in the applicable Section. 
No >> Go To 3 
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3. CHECK IF TCM DTCs ARE PRESENT 
With the scan tool, read TCM DTCs. 
Are any TCM DTCs present? 


Yes >> Diagnose and repair the DTC(s). 
Perform TRANSMISSION VERIFICATION TEST - VER 1. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No >> Using the schematics as a guide, check the Anti-Lock Brakes Module pins, terminals, and connectors 
for corrosion, damage, and terminal push out. Pay particular attention to all Communication circuits. If 
no problems are found, replace the Anti-Lock Brakes Module in accordance with the Service Informa- 
tion. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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U1503-IMPLAUSIBLE MESSAGE DATA LENGTH RECEIVED FROM TIPM (TIPM) 


For a complete wiring diagram Refer to Section 8W 
e When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
When the Anti-Lock Brake Module detects an incorrect CAN message from the Totally Integrated Control Mod- 
ule (TIPM). 


Possible Causes 


TIPM CAN BUS DTCS 
ANTI-LOCK BRAKE MODULE 


Diagnostic Test 


1 . CHECK IF TIPM CAN BUS DTCs ARE PRESENT 
With the scan tool, read TIPM DTCs. 
Are there any TIPM CAN BUS DTCs present? 


Yes >> Refer to 8-ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING and diag- 
nose the appropriate symptom. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No >> Нерасе the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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STANDARD PROCEDURE 
ABS VERIFICATION TEST 


1 . ABS VERIFICATION TEST 


WARNING: To avoid personal injury or death, check brake capability is available before road testing. 


NOTE: If the ABM (Anti-Lock Brake Module), SAS (Steering Angle Sensor), Dynamics Sensor was replaced, 
it must be initialized using the scan tool. If not initialized, the ABS indicator will flash continuously with no 
DTCs. To initialize the ABM and clear offsets have wheels pointing straight ahead and follow the directions 
on the scan tool. The drive test requires a 90? turn. If the Dynamics Sensor was replaced, test drive the 
vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 25 km/hr (6 and 
15 m.p.h.). 

1. Turn the ignition off. 

2. Connect all previously disconnected components and connectors. 

3. Verify all accessories are turned off and the battery is fully charged. 


4. Verify that the ignition is on, with the scan tool, erase all Diagnostic Trouble Codes from All modules. Start the 
engine and allow it to run for 2 minutes and fully operate the system that was indicating the failure. 


5. Turn the ignition off and wait 5 seconds. Turn the ignition on and using the scan tool, read ОТС from all mod- 
ules. 


6. If any Diagnostic Trouble Codes are present, return to symptom list and trouble shoot new or recurring symptom. 


NOTE: For Sensor Signal and Pump Motor faults, the ABM must sense all 4 wheels at 12 km/h (7.5 mph) 
before it will extinguish the ABS indicator. 


7. If there are no DTCs present after turning ignition on, road test the vehicle for at least 5 minutes. Perform several 
anti-lock braking stops. 


8. Again, with the scan tool read DTCs. If any DTCs are present, refer to the Table of Contents in the applicable 
Section for the diagnostic test procedure and troubleshoot the new or recurring symptom. 


9. If there are no Diagnostic Trouble Codes (DTCs) present, and the customer's concern can no longer be dupli- 
cated, the repair is complete. 


Are any DTCs present or is the original concern still present? 
Yes >> Hepair is not complete, refer to appropriate symptom. 
No »» Hepair is complete. 
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BRAKES - ABS SERVICE INFORMATION 


DESCRIPTION 
ANTILOCK BRAKE SYSTEM 


This vehicle uses an antilock brake system designated 
МК25е. For this vehicle, MK25e is available with Elec- 
tronic Stability Program (ESP) and All-Speed Traction 
Control or without. 


This antilock brake system uses components of the 
base brake system, but also features the following 
components: 
e Integrated Control Unit (ICU) - Hydraulic Control 
Unit (HCU) (2) and Antilock Brake Module (ABM) 
(1) 


е Wheel Speed Sensors (WSS) - Four sensors 
(one at each wheel) 


8140е15е 


The MK25e ICU is made up of the Hydraulic Control Unit (НСО) and the Antilock Brake Module (ABM). For addi- 
tional information on these components, (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/HCU (HYDRAULIC 
CONTROL UNIT) - DESCRIPTION) (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ANTILOCK 
BRAKE MODULE - DESCRIPTION). 


ABS 


The purpose of the antilock brake system (ABS) is to prevent wheel lockup under braking conditions on virtually any 
type of road surface. Antilock braking is desirable because a vehicle that is stopped without locking the wheels 
retains directional stability and some steering capability. This allows the driver to retain greater control of the vehicle 
during braking. 


All vehicles equipped with ABS use Electronic Variable Brake Proportioning (EVBP) to balance front-to-rear braking 
when the brakes are applied in the partial braking range. For more information on electronic brake distribution, 
(Refer to 5 - BRAKES - ABS - DESCRIPTION). 
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ALL-SPEED TRACTION CONTROL 


The traction control system that is part of the Elec- 


tronic Stability Program (ESP), is an all-speed traction 
control. All-Speed Traction Control enhances mobility 
and prevents wheel slip when accelerating on slippery 


surfaces. It also provides a measure of directional sta- 
bility control. Using the wheel-speed sensors, it can 
detect excessive yaw and help keep the car on the 
intended course, as for instance, when accelerating 


around a curve. á 
All-Speed Traction Control is effective up to 85 mph "qw OFF 
(137 km/h). = à 


The traction control system may be turned off or on by 
depressing the ESP Off switch button located on the 


instrument panel. í 


8182c70c 


ELECTRONIC VARIABLE BRAKE PROPORTIONING 


Vehicles equipped with ABS use Electronic Variable Brake Proportioning (EVBP) to balance front-to-rear braking. 
The EVBP is used in place of a rear proportioning valve. The EVBP system uses the ABS system to control the slip 
of the rear wheels in partial braking range. The braking force of the rear wheels is controlled electronically by using 
the inlet and outlet valves located in the Integrated Control Unit (ICU). 


EVBP activation is invisible to the customer since there is no pump motor noise or brake pedal feedback. 


OPERATION 


ANTILOCK BRAKE SYSTEM 


The following information applies to both antilock brakes (ABS) without Electronic Stability Program (ESP) and trac- 
tion control and ABS with ESP and traction control. 


ABS 


There are a few performance characteristics of the Antilock Brake System (ABS) that may at first seem abnormal, 
but in fact are normal. These characteristics are described below. 


NORMAL BRAKING 


Under normal braking conditions, the ABS functions the same as a standard base brake system with a diagonally 
split master cylinder and conventional vacuum assist. 


ABS BRAKING 


ABS operation is available at all vehicle speeds above 3-5 mph (5—8 km/h) If a wheel locking tendency is detected 
during a brake application, the brake system enters the ABS mode. During ABS braking, hydraulic pressure in the 
four wheel circuits is modulated to prevent any wheel from locking. Each wheel circuit is designed with a set of 
electric solenoids to allow modulation, although for vehicle stability, both rear wheel solenoids receive the same 
electrical signal. Wheel lockup may be perceived at the very end of an ABS stop and is considered normal. 


During an ABS event, the Integrated Control Unit (ICU) regulates hydraulic pressure at all four of the vehicle's 
wheels. 


The hydraulic pressure at each front wheel is controlled independently (relative to the amount of slip at each wheel) 
in order to maximize the braking force generated by the front brakes. The rear wheels are controlled such that the 
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hydraulic pressure at either rear wheel does not exceed that of the highest slip rear wheel in order to maintain 
vehicle stability. 


The system can build and release pressure at each wheel, depending on signals generated by the Wheel Speed 
Sensors (WSS) at each wheel and received at the Antilock Brake Module (ABM). 


NOISE AND BRAKE PEDAL FEEL 


During ABS braking, some brake pedal movement may be felt. In addition, ABS braking will create ticking, popping, 
or groaning noises heard by the driver. This is normal and is due to pressurized fluid being transferred between the 
master cylinder and the brakes. If ABS operation occurs during hard braking, some pulsation may be felt in the 
vehicle body due to fore and aft movement of the suspension as brake pressures are modulated. 


At the end of an ABS stop, ABS is turned off when the vehicle is slowed to a speed of 3-4 mph (5-6 km/h). There 
may be a slight brake pedal drop anytime that the ABS is deactivated, such as at the end of the stop when the 
vehicle speed is less than 3 mph (5 km/h) or during an ABS stop where ABS is no longer required. These conditions 
exist when a vehicle is being stopped on a road surface with patches of ice, loose gravel, or sand on it. Also, 
stopping a vehicle on a bumpy road surface activates ABS because of the wheel hop caused by the bumps. 


TIRE NOISE AND MARKS 


Although the ABS system prevents complete wheel lockup, some wheel slip is desired in order to achieve optimum 
braking performance. Wheel slip is defined as follows: 0 percent slip means the wheel is rolling freely and 100 
percent slip means the wheel is fully locked. During brake pressure modulation, wheel slip is allowed to reach up to 
25—30 percent. This means that the wheel rolling velocity is 25—30 percent less than that of a free rolling wheel at 
a given vehicle speed. This slip may result in some tire chirping, depending on the road surface. This sound should 
not be interpreted as total wheel lockup. 


Complete wheel lockup normally leaves black tire marks on dry pavement. The ABS will not leave dark black tire 
marks since the wheel never reaches a fully locked condition. However, tire marks may be noticeable as light 
patched marks. 


START-UP AND DRIVE-OFF CYCLES 


When the ignition is turned on, a popping sound and a slight brake pedal movement may be noticed. The ABS 
warning lamp will also be on for up to 5 seconds after the ignition is turned on. 


When the vehicle is first driven off, a humming may be heard or felt by the driver at approximately 12—25 mph 
(20-40 km/h). All of these conditions are a normal function of ABS as the system is performing a diagnosis check. 


PREMATURE ABS CYCLING 


Symptoms of premature ABS cycling include: clicking sounds from the solenoid valves; pump/motor running; and 
pulsations in the brake pedal. Premature ABS cycling can occur at any braking rate of the vehicle and on any type 
of road surface. Neither the red BRAKE indicator lamp, nor the amber ABS indicator lamp, illuminate and no faults 
are stored in the ABM. 


Premature ABS cycling is a condition that needs to be correctly assessed when diagnosing problems with the 
antilock brake system. It may be necessary to use a scan tool to detect and verify premature ABS cycling. 


Check the following common causes when diagnosing premature ABS cycling: damaged wheel bearings (causing 
tone wheel issues); damaged wheel speed sensor mounting bosses; and loose wheel speed sensor mounting 
Screws. 


After diagnosing the defective component, repair or replace it as required. When the component repair or replace- 
ment is completed, test drive the vehicle to verify that premature ABS cycling has been corrected. 


ALL-SPEED TRACTION CONTROL 


Traction control systems sense impending wheel spin based on a model of the rate of change of wheel speed under 
normal traction conditions. The All-Speed Traction Control uses signals from the same wheel speed sensors as ABS 
to determine when to apply the brakes to one or more wheels and when to reduce engine torque output using the 
electronic throttle control (ETC) to prevent wheel slip during acceleration. Throttle control makes the vehicle less 
reliant on brake application alone to maintain traction, increasing the operating speed range and more closely mod- 
ulates speed, resulting in smoother operation. With All-Speed Traction Control reducing engine torque as well as 
applying the brakes, it is possible to achieve almost seamless torque application at the wheels. 
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If the wheel slip is severe enough to require throttle intervention, All-Speed Traction Control will reduce engine 
torque and sometimes upshift the transmission to avoid the condition. In milliseconds, All-Speed Traction Control 
interrogates the engine control system to determine the current torque output, determines how much the torque 
output the current conditions will allow, and signals this requirement to the engine control system, which reduces the 
torque by partially closing the throttle. With execution of the torque reduction, the brake system reduces brake pres- 
sure to make the transition smooth, while maintaining forward progress. By reducing engine power, braking effec- 
tiveness is maintained and the system can operate throughout the normal vehicle speed range. That is why the 
System is identified as providing "all-speed" traction control. 


The traction control system is enabled at each ignition cycle. It may be turned off by depressing the traction control 
switch button. The ESP/TCS function indicator lamp illuminates immediately upon depressing the button. Pressing 
this button again or turning off and restarting the vehicle will enable the traction control system. 


ELECTRONIC VARIABLE BRAKE PROPORTIONING 


Upon entry into EVBP, the inlet valve for the rear brake circuit is switched on so that the fluid supply from the 
master cylinder is shut off. In order to decrease the rear brake pressure, the outlet valve for the rear brake circuit 
is pulsed. This allows fluid to enter the Low Pressure Accumulator (LPA) in the Hydraulic Control Unit (HCU) result- 
ing in a drop in fluid pressure to the rear brakes. In order to increase the rear brake pressure, the outlet valve is 
switched off and the inlet valve is pulsed. This increases the pressure to the rear brakes. This back-and-forth pro- 
cess will continue until the required slip difference is obtained. At the end of EVBP braking (brakes released) the 
fluid in the LPA drains back to the master cylinder by switching on the outlet valve and draining through the inlet 
valve check valve. At the same time the inlet valve is switched on in case of another brake application. 


The EVBP will remain functional during many ABS fault modes. If both the red BRAKE and amber ABS warning 
indicators are illuminated, the EVBP may not be functioning. 


CAUTION 


The antilock brake system uses an electronic control module known as the Antilock Brake Module (ABM). This mod- 
ше is designed to withstand normal current draws associated with vehicle operation. Care must be taken to avoid 
overloading the circuits. 


CAUTION: In testing for open or short circuits, do not ground or apply voltage to any of the circuits unless 
instructed to do so for a diagnostic procedure. 


CAUTION: These circuits should only be tested using a high impedance multi-meter or the designated scan 
tool as described in this section. Power should never be removed or applied to any control module with the 
ignition in the ON position. Before removing or connecting battery cables, fuses, or connectors, always turn 
the ignition to the OFF position. 


CAUTION: The ABM 47-way connector should never be connected or disconnected with the ignition switch 
in the ON position. 


CAUTION: This vehicle utilizes active wheel speed sensors. Do not apply voltage to wheel speed sensors at 
any time. 


CAUTION: Use only factory wiring harnesses. Do not cut or splice wiring to the brake circuits. The addition 
of aftermarket electrical equipment (car phone, radar detector, citizen band radio, trailer lighting, trailer 
brakes, etc.) on a vehicle equipped with antilock brakes may affect the function of the antilock brake sys- 
tem. 


CAUTION: When performing any service procedure on a vehicle equipped with ABS, do not apply a 12-volt 
power source to the ground circuit of the pump motor in the HCU. Doing this will damage the pump motor 
and will require replacement of the entire HCU. 
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CAUTION: An attempt to remove or disconnect certain system components may result in improper system 
operation. Only those components with approved removal and installation procedures in this manual should 
be serviced. 


CAUTION: If welding work is to be performed on the vehicle using an electric arc welder, the ABM connec- 
tor should be disconnected during the welding operation. 


CAUTION: Many components of the ABS are not serviceable and must be replaced as an assembly. Do not 
disassemble any component which is not designed to be serviced. 


CAUTION: Brake fluid will damage painted surfaces. If brake fluid is spilled on any painted surface, wash off 
with water immediately. 


CAUTION: Only the recommended jacking or hoisting positions for this vehicle are to be used whenever it 
is necessary to lift a vehicle. 


DIAGNOSIS AND TESTING 
INSPECTION AND ROAD TEST 


1. Visually inspect the ABS for damaged or disconnected components and connectors. 
2. Verify the brake lamps are operational. If they are not, repair them prior to continuing. 
3. Connect a scan tool to the Data Link Connector 


located under the instrument panel to the left of the , 
steering column (1). № the scan tool does not pow- 
er-up, check the power and ground supplies to the S 
connector. 
4. Turn the ignition key to the ON position. 
5. Using the scan tool, read and record any Diagnos- 
tic Trouble Codes (DTCs). If any DTCs are present, à 


У 4 


refer to the appropriate diagnostic information. 


8180b087 


If no problems are observed, it will be necessary to road test the vehicle. 


Many ABS conditions judged to be a problem by the driver may be normal operating conditions. To become famil- 
iarized with the normal operating characteristics of this antilock brake system, (Refer to 5 - BRAKES - ABS OPER- 
ATION). 


WARNING: Conditions that result in turning on the red brake warning indicator lamp may indicate reduced 
braking ability. 


Before road testing a brake complaint vehicle, note whether the red BRAKE warning indicator lamp, amber ABS 
warning indicator lamp, or both are turned on. If it is the red BRAKE warning indicator, there is a brake hydraulic 
problem that must be corrected before driving the vehicle (Refer to 5 - BRAKES - BASE - DIAGNOSIS AND TEST- 
ING). 
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If the amber ABS warning indicator is on, road test the vehicle as described below. While only the amber ABS 
warning indicator is on, the ABS is not functional. The ability to stop the car using the base brake system should not 
be affected. 

6. Turn the key to the OFF position and then back to the ON position. Note whether the amber ABS warning indi- 
cator lamp continues to stay on. 

7. If the amber ABS warning indicator lamp stays on, shift into gear and drive the car to a speed of approximately 
15 mph (25 km/h) to complete the ABS Start-Up and Drive-Off Cycles (Refer to 5 - BRAKES - ABS - OPERA- 
TION). If at this time the amber ABS warning indicator lamp stays on, refer to the appropriate diagnostic infor- 
mation. 

8. If the amber ABS warning indicator lamp goes out at any time, drive the vehicle a short distance. Accelerate the 
vehicle to a speed of at least 64 km/h (40 mph). Bring the vehicle to a complete stop, braking hard enough to 
cause the ABS to cycle. Repeat this action several times. Using the scan tool, read and record any Diagnostic 
Trouble Codes (DTCs). If any DTCs are present, refer to the appropriate diagnostic information. 


STANDARD PROCEDURE 
ANTILOCK BRAKE SYSTEM BLEEDING 


The base brake's hydraulic system must be bled anytime air enters the hydraulic system. The ABS must always be 
bled anytime it is suspected that the HCU has ingested air. 

Brake systems with ABS must be bled as two independent braking systems. The non-ABS portion of the brake 
system with ABS is to be bled the same as any non-ABS system. 


The ABS portion of the brake system must be bled separately. Use the following procedure to properly bleed the 
brake hydraulic system including the ABS. 


NOTE: During the brake bleeding procedure, be sure the brake fluid level remains close to the FULL level in 
the master cylinder fluid reservoir. Check the fluid level periodically during the bleeding procedure and add 
Mopar? DOT 3 brake fluid as required. 


BLEEDING 

When bleeding the ABS system, the following bleeding sequence must be followed to insure complete and adequate 
bleeding. 

1. Make sure all hydraulic fluid lines are installed and properly torqued. 


2. Connect the scan tool to the diagnostics connector. The diagnostic connector is located under the lower steering 
column cover to the left of the steering column. 


3. Using the scan tool, check to make sure the ABM does not have any fault codes stored. If it does, clear them. 


WARNING: When bleeding the brake system wear 
safety glasses. A clear bleed tube (1) must be 
attached to the bleeder screws and submerged in 
a clear container filled part way with clean brake 
fluid (2). Direct the flow of brake fluid away from 
yourself and the painted surfaces of the vehicle. 
Brake fluid at high pressure may come out of the 
bleeder screws when opened. 


81209657 


5 
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NOTE: Pressure bleeding is recommended to bleed the base brake system to ensure all air is removed from 
system. Manual bleeding may also be used, but additional time is needed to remove all air from system. 


4. Bleed the base brake system. (Refer to 5 - BRAKES - BASE - STANDARD PROCEDURE) 
5. Using the scan tool, select ECU VIEW, followed by ABS MISCELLANEOUS FUNCTIONS to access bleeding. 
Follow the instructions displayed. When finished, disconnect the scan tool and proceed. 
6. Bleed the base brake system a second time. Check brake fluid level in the reservoir periodically to prevent emp- 
tying, causing air to enter the hydraulic system. 
7. Fill the master cylinder fluid reservoir (1) to the 
FULL level. 
8. Test drive the vehicle to be sure the brakes are | < 
operating correctly and that the brake pedal does | 
по! Тее! зропду. 
81824296 
SPECIFICATIONS 


ABS FASTENER TORQUE 
(Refer to 5 - BRAKES - BASE - SPECIFICATIONS - BRAKE FASTENER TORQUE) 
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SENSOR-DYNAMICS (ESP) 
DESCRIPTION 


The Yaw Rate and Lateral Acceleration Sensors are 
housed into one unit known as the Dynamics Sensor 
(1). The sensor is used to measure side-to-side (Lat- 
eral) motion and vehicle rotational sensing (how fast 
the vehicle is turning - Yaw). 


Yaw and Lateral Acceleration Sensors cannot be ser- 
viced separately. The entire Dynamics Sensor must be 
replaced when necessary. 


8182cad0 


REMOVAL 
1. Disconnect and isolate the battery negative cable from the battery post. 
2. Remove the shifter housing center console. (Refer to 23 - BODY/INTERIOR/CENTER CONSOLE - REMOVAL) 


3. Disconnect the wiring harness connector (3) at the 
dynamics sensor (1). 


4. Remove the nuts (2) mounting the dynamics sen- 
sor to the floor pan tunnel (4). 


5. Remove the dynamics sensor (1). 


8182cad0 
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INSTALLATION 


1. 


Install the dynamics sensor (1) over the studs 
mounted to the floor pan tunnel (4). 


. Install the two mounting nuts (2). Tighten the nuts 


to 9 Мет (80 in. Ibs.). 


. Connect the wiring harness connector (3) to the 


dynamics sensor (1). 


. Install the shifter housing center console. (Refer to 


23 - BODY/INTERIOR/CENTER CONSOLE - 
INSTALLATION) 


. Connect the battery negative cable to the battery 


post. It is important that this be performed properly. 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM - 
STANDARD PROCEDURE) 

Perform the Verification Test and clear any faults. 
(Refer to 5 - BRAKES - STANDARD 
PROCEDURE) 


PM 


8182cad0 
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SENSOR-FRONT WHEEL SPEED 
DESCRIPTION 


The antilock brake system uses two-wire wheel speed sensors, known as active wheel speed sensors. The sensors 
use an electronic principle known as magnetoresistive to help increase performance and durability. The sensors 
convert wheel speed into a small digital signal. A Wheel Speed Sensor (WSS) is used at each wheel. A magnetic 
pole encoder serves as the trigger mechanism for each sensor. At each wheel of the vehicle there is one wheel 
Speed sensor and one encoder. 


A front wheel speed sensor (3) is attached to a mount- 
ing boss on each front knuckle (4). The encoder is an 
integral part of the hub and bearing. 


WSS air gaps are not adjustable. 


817d1b34 


OPERATION 


The ABM sends 12 volts to power an Integrated Circuit (IC) in the sensor. The IC supplies a constant 7 mA power 
supply to the ABM. The relationship of the magnetic pole encoder to the permanent magnet in the sensor, signals 
the IC to enable a second 7 mA power supply. The output of the sensor, sent to the ABM, is a DC voltage signal 
with changing voltage and current levels. The ground for the IC and the current sense circuit is provided by the 
ABM. 


When a pole is properly aligned with the sensor, the voltage signal is approximately 0.8 volts and a constant 7 mA 
current is sent to the ABM. As the magnetic pole encoder rotates, the encoder shifts the magnetic field and the IC 
enables a second 7 mA current source. The ABM senses a voltage signal of approximately 1.6 volts and 14 mA. 
The ABM measures the amperage of the digital signal for each wheel. The resulting signal is interpreted by the ABM 
as the wheel speed. 


REMOVAL 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 
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1. Open the hood. 


2. Disconnect the wheel speed sensor cable connec- 
tor (2) from the wiring harness connector (3) on top 
of the frame rail (1) to the inside of the strut tower. 

3. Raise and support the vehicle. (Refer to LUBRICA- 
TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE) 


CN | 81826b32 


4. Remove the grommet (1) from the hole in the body 
(7) and pull the wheel speed sensor cable out of 
the hole. 


5. Remove the speed sensor cable routing clip (2) 
from the outside frame rail (6). 

6. Remove the screw fastening the cable routing 
clamp (3) to the outside frame rail (6). 


81826b20 


7. Remove the screw (1) securing the wheel speed 
sensor routing bracket (2) to the brake flex hose 
bracket (5). 


== 81826afb 
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8. Remove the mounting screw (2) fastening the 
wheel speed sensor head (3) to the knuckle (4). 
Pull the sensor head out of the knuckle. 


NOTE: In the following step, the routing clip can 
be easily removed without damaging it by rotating 
it (with entire sensor) counterclockwise. 


9. Remove the routing clip (1) securing wheel speed 
sensor cable to the knuckle (4). Remove the sen- 
sor from the vehicle. 


817d1b34 


INSTALLATION 


CAUTION: Failure to install speed sensor cables properly may result in contact with moving parts or an 
over extension of cables causing an open circuit. Be sure that cables are installed, routed, and clipped 


properly. 


1. Install the wheel speed sensor head (3) into the 
knuckle (4). Install the mounting screw (2) and 
tighten it to 12 N-m (106 in. 16$.). 


2. Install the routing clip (1) securing the wheel speed 
sensor cable to the knuckle (4). 


817d1b34 
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3. Position the wheel speed sensor routing bracket (2) 
on the brake flex hose bracket (5) and install the 
mounting screw (1). Tighten the mounting screw to 
18 N-m (13 ft. Ibs.). 


4. Position the wheel speed sensor cable routing 
clamp (4) on the outside frame rail (6) and install 
the mounting screw (3). Tighten the mounting 
screw to 18 N-m (13 ft. Ibs.). 

5. Install the speed sensor cable routing clip (2) on 
the outside frame rail (6). 

6. Insert the wheel speed sensor cable through the 
hole in the body (7) and install the grommet (1) in 
the hole. 


7. Lower the vehicle. 


8. Connect the wheel speed sensor cable connector 
(2) to the wiring harness connector (3) on top of 
the frame rail (1). 

9. Perform the Diagnostic Verification Test and clear 
any faults. (Refer to 5 - BRAKES - STANDARD 
PROCEDURE) 


-— AY 
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SENSOR-REAR WHEEL SPEED 
DESCRIPTION 


The antilock brake system uses two-wire wheel speed sensors, known as active wheel speed sensors. The sensors 
use an electronic principle known as magnetoresistive to help increase performance and durability. The sensors 
convert wheel speed into a small digital signal. A Wheel Speed Sensor (WSS) is used at each wheel. A magnetic 
pole encoder serves as the trigger mechanism for each sensor. At each wheel of the vehicle there is one wheel 
Speed sensor and one encoder. 


On all-wheel-drive vehicles, the rear wheel speed sen- 
sor head (1) is secured to the rear hub and bearing 
(2) by a spring-loaded clip on the rear of the assem- 
bly. The encoder is integral to the hub and bearing 
assembly. The encoder is serviced as part of the rear 
hub and bearing. 


8180fc67 


On front-wheel-drive vehicles, the rear wheel speed 
sensor head (3) is mounted to the rear of the hub and 
bearing by a screw. The encoder is integral to the hub 
and bearing assembly. The encoder is are serviced as 
part of the rear hub and bearing. 


8180fc80 


The WSS air gaps are not adjustable. 
OPERATION 


The ABM sends 12 volts to power an Integrated Circuit (IC) in the sensor. The IC supplies a constant 7 mA power 
supply to the ABM. The relationship of the magnetic pole encoder to the permanent magnet in the sensor, signals 
the IC to enable a second 7 mA power supply. The output of the sensor, sent to the ABM, is a DC voltage signal 
with changing voltage and current levels. The ground for the IC and the current sense circuit is provided by the 
ABM. 


When a pole is properly aligned with the sensor, the voltage signal is approximately 0.8 volts and a constant 7 mA 
current is sent to the ABM. As the magnetic pole encoder rotates, the encoder shifts the magnetic field and the IC 
enables a second 7 mA current source. The ABM senses a voltage signal of approximately 1.6 volts and 14 mA. 
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The ABM measures the amperage of the digital signal for each wheel. The resulting signal is interpreted by the ABM 
as the wheel speed. 


REMOVAL 

ALL-WHEEL-DRIVE 

NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 

1. Remove the interior rear quarter trim panel. (Refer to 23 - BODY/INTERIOR/QUARTER PANEL TRIM - 


REMOVAL) 


2. Disconnect the wheel speed sensor cable connec- 
tor (2) at the body wiring harness connector (3). 


\ 


ел \ү 


З. Raise and support the vehicle. (Refer to LUBRICATION а MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE). 

4. Remove the grommet (2) from the hole in the body 
(1) and pull the wheel speed sensor cable out 
through the hole. 

5. Remove the speed sensor cable routing clip (3) 
from the outside frame rail (4). 
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6. Remove the screw (1) fastening the cable routing 
clamp (3) to the rear suspension crossmember (4). 


81865ea2 


7. Remove the speed sensor cable routing clip (1) 
from the trailing link (2). 

8. Remove the screw (4) fastening the cable routing 
clamp to the trailing link. 


9. Unclip the wheel speed sensor head (1) from the 
spring-loaded retainer on the rear of the hub and 
bearing (2). Remove the sensor from the vehicle. қ (1) 


8180fc67 
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FRONT-WHEEL-DRIVE 
NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


1. Remove the interior rear quarter trim panel. (Refer to 23 - BODY/INTERIOR/QUARTER PANEL TRIM - 
REMOVAL) 

2. Disconnect the wheel speed sensor cable connec- 
tor (2) at the body wiring harness connector (3). 


3. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE). 


4. Remove the grommet (2) from the hole in the body 
(1) and pull the wheel speed sensor cable out Pp di 
through the hole. 

5. Remove the speed sensor cable routing clip (3) 


from the outside frame rail (4). m Г 
\ 


РМ 


6. Remove the screw (1) fastening the cable routing 
clamp (3) to the rear suspension crossmember (4). 


7. Remove the speed sensor cable routing clip (1) 
from the trailing link (2). 

8. Remove the screw (4) fastening the cable routing 
clamp to the trailing link. 


9. Remove the screw (1) fastening the wheel speed 
sensor head (3) in the rear of the hub and bearing 
(2). Remove the sensor from the vehicle. 


BRAKES - ABS SERVICE INFORMATION 


5 - 317 


81865ea2 


4) 
Ў М 
= / 


8180fc80 
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INSTALLATION 
ALL-WHEEL-DRIVE 


PM 


CAUTION: Failure to install speed sensor cables properly may result in contact with moving parts or an 
over extension of cables causing an open circuit. Be sure that cables are installed, routed, and clipped 


properly. 


NOTE: When installing the sensor head to the 
spring-loaded retainer on the hub and bearing, 
make sure the head is held snug in the retainer. If 
there is any play, the clip is deformed and the hub 
and bearing must be replaced. The retainer is not 
serviced separately. 


1. Clip the wheel speed sensor head (1) (flat side to 
bearing rear face) into the spring-loaded retainer 
on the rear of the hub and bearing (2). 


2. Position the wheel speed sensor (3) on the trailing 
link (2) and install the screw (4) securing it in 
place. Tighten the mounting screw to 18 N-m (13 ft. 
Ibs.). 

3. Position the wheel speed sensor (3) and install the 


routing clip (1) fastening the sensor to the trailing 
link (2). 


EX S 
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4. Position the wheel speed sensor cable routing 
clamp (3) on the rear suspension crossmember (4) 
and install the mounting screw (1). Tighten the 
mounting screw to 18 N-m (13 ft. Ibs.). 


в 81865еа2 


5. Install the speed sensor cable routing clip (3) on 
the outside frame rail (4). 


<> 
6. Insert the wheel speed sensor cable (5) through 


the hole in the body (1) and install the grommet (2) 
in the hole. 


7. Lower the vehicle. 


8. Connect the wheel speed sensor cable connector 
(2) at the body wiring harness connector (3). 7 | ју] 
9. Install the interior rear quarter trim panel. (Refer to 
23 - BODY/INTERIOR/QUARTER PANEL TRIM - 
(а 
0 


INSTALLATION) А 
10. Perform the Diagnostic Verification Test and clear К 
any faults. (Refer to 5 - BRAKES - STANDARD y | 
PROCEDURE) LED (3) 
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FRONT-WHEEL-DRIVE 


1. Install the wheel speed sensor head (3) into the 


rear of the hub and bearing (2). 


2. Install the wheel speed sensor head mounting 
screw (1). Tighten the screw to 10 N-m (89 in. Ю8.). 


3. Position the wheel speed sensor (3) on the trailing 
link (2) and install the screw (4) securing it in 
place. Tighten the mounting screw to 18 N-m (13 ft. 
Ibs.). 


4. Position the wheel speed sensor (3) and install the 
routing clip (1) fastening the sensor to the trailing 
link (2). 


5. Position the wheel speed sensor cable routing 
clamp (3) on the rear suspension crossmember (4) 
and install the mounting screw (1). Tighten the 
mounting screw to 18 N-m (13 ft. Ibs.). 


PM 
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9. 


. Install the speed sensor cable routing clip (3) on 


the outside frame rail (4). 


. Insert the wheel speed sensor cable (5) through 


the hole in the Боду (1) and install the grommet (2) 
in the hole. 


. Lower the vehicle. 


Connect the wheel speed sensor cable connector 
(2) at the body wiring harness connector (3). 


10. Install the interior rear quarter trim panel. (Refer 


to 23 - BODY/INTERIOR/QUARTER PANEL TRIM 
- INSTALLATION) 


. Perform the Diagnostic Verification Test and clear 


any faults. (Refer to 5 - BRAKES - STANDARD 
PROCEDURE) 
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SWITCH-ESP 


DESCRIPTION 
The ESP Off Switch is part of the accessory switch 


bank module located in the center bezel on the instru- 
ment panel above the transmission gear shifter. The 
ESP Off switch turns the Electronic Stability Program 
off whenever the switch is depressed. Depressing the 2-25 


switch а second time turns the ESP back on. The 
Switch resets itself each time the ignition is cycled. 


When the ESP Off switch is depressed and released, 


turning ESP off, it does not completely turn the system E aj "T 
off. The ESP system reduces torque management to a orr 
lesser amount, but ESP function can still occur if the — || & ) 


System perceives Ше need. 


The ESP Off switch is serviced as part of the acces- 


Sory switch bank. There are different accessory switch = 
banks available based on the option content of the 
vehicle. Ensure the accessory switch bank being 
8 


installed matches the vehicle options. 


182c70c 


REMOVAL 


NOTE: The ESP Off switch is integral to the accessory switch bank and cannot be serviced separately. 


1. Disconnect and isolate the negative battery cable. 


2. Remove the center bezel from the instrument panel and place it on a work bench (Refer to 23 - BODY/INSTRU- 
MENT PANEL/BEZEL-CENTER - REMOVAL). 


3. Remove the screws that secure the accessory switch bank to the back of the center bezel and remove the 
accessory switch bank. 


INSTALLATION 


NOTE: The ESP Off switch is serviced as part of the accessory switch bank. 


NOTE: There are different instrument panel accessory switch banks available based on the option content 
of the vehicle. Ensure the accessory switch bank being installed matches the vehicle options. 


1. Position the accessory switch bank onto the back of the instrument panel center bezel. 


2. Install the screws that secure the accessory switch bank to the center bezel. Tighten the screws to 2 N-m (17 in. 
[05.). 


3. Install the center bezel onto the instrument panel (Refer to 23 - BODY/INSTRUMENT PANEL/BEZEL-CENTER - 
INSTALLATION). 


4. Reconnect the negative battery cable. 


5. Perform the ABS Verification Test and make sure the ESP Off switch operates properly. (Refer to 5 - BRAKES - 
STANDARD PROCEDURE) 


6. Verify proper operation of all components controlled by the switch bank. 
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HYDRAULIC CONTROL UNIT (HCU) 


DESCRIPTION 


The Hydraulic Control Unit (HCU) is mounted to the Antilock Brake Module (ABM) as part of the Integrated Control 
Unit (ICU). The HCU controls the flow of brake fluid to the brakes using a series of valves and accumulators. A 
pump/motor is mounted on the HCU to supply build pressure to the brakes during an ABS stop. 


VALVES AND SOLENOIDS 


The valve block contains four inlet valves and four outlet solenoid valves. The inlet valves are spring-loaded in the 
open position and the outlet valves are spring-loaded in the closed position during normal braking. The fluid is 
allowed to flow from the master cylinder to the wheel brakes. 


During an ABS stop, these valves cycle to maintain the proper slip ratio for each wheel. The inlet valve closes 
preventing further pressure increase and the outlet valve opens to provide a path from the wheel brake to the HCU 
accumulators and pump/motor. This releases (decays) pressure from the wheel brake, thus releasing the wheel from 
excessive slippage. Once the wheel is no longer slipping, the outlet valve is closed and the inlet valve is opened to 
reapply (build) pressure. 


If the ABS includes the traction control feature, there are four other valves in the HCU. Two traction control (TC) 
valves, mounted in the HCU valve block, are normally in the open position and close only when the traction control 
is applied. There are also two shuttle valves which control pressure return to the master cylinder under ABS and 
traction control conditions. 


These TC valves are used to isolate the rear (non-driving) wheels of the vehicle from the hydraulic pressure that the 
HCU pump/motor is sending to the front (driving) wheels when traction control is being applied. The rear brakes 
need to be isolated from the master cylinder when traction control is being applied so the rear wheels do not drag. 


BRAKE FLUID ACCUMULATORS 


There are two fluid accumulators in the HCU: one for the primary hydraulic circuit, and one for the secondary 
hydraulic circuit. Each hydraulic circuit uses a 3 cc accumulator. 


The fluid accumulators temporarily store brake fluid that is removed from the wheel brakes during an ABS cycle. 
This stored fluid is used by the pump/motor to provide build pressure for the brake hydraulic system. When the 
antilock stop is complete, the accumulators are drained by the pump/motor. 


There are two noise dampening chambers in the HCU on this vehicle equipped with traction control. 


PUMP/MOTOR 


There are two pump assemblies in the HCU: one for the primary hydraulic circuit, and one for the secondary 
hydraulic circuit. Both pumps are driven by a common electric motor. This DC-type motor is integral to the HCU and 
is controlled by the ABM. 


The pump/motor provides the extra amount of brake fluid needed during antilock braking. Brake fluid is released to 
the accumulators when the outlet valve is opened during an antilock stop. The pump mechanism consists of two 
opposing pistons operated by an eccentric camshaft. In operation, these pistons are used to purge fluid from the 
accumulators back into the master cylinder circuits. When the antilock stop is complete, the pump/motor drains the 
accumulators. 


The pump motor is also used to build pressure when the system goes into Electronic Stability Program (ESP) and 
traction control mode. 

The ABM may turn on the pump/motor when an antilock stop is detected. The pump/motor continues to run during 
the antilock stop and is turned off after the stop is complete. Under some conditions, the pump/motor runs to drain 
the accumulators during the next drive-off. 

The pump/motor is not a serviceable item; if it requires replacement, the HCU must be replaced. 


For more information, (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/HCU (HYDRAULIC CONTROL UNIT) - 
OPERATION - HYDRAULIC CIRCUITS AND VALVES). 
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REMOVAL 


To remove the HCU, the ICU must be removed and disassembled. (Refer to 5 - BRAKES/HYDRAULIC/MECHAN- 
ICAL/ICU (INTEGRATED CONTROL UNIT) - REMOVAL) (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ICU 
(INTEGRATED CONTROL UNIT) - DISASSEMBLY) 


INSTALLATION 


To install the HCU, assemble and install the ICU. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ICU (INTE- 
GRATED CONTROL UNIT) - ASSEMBLY) (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ICU (INTEGRATED 
CONTROL UNIT) - INSTALLATION) 
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INTEGRATED CONTROL UNIT (ICU) 


DESCRIPTION 


The Hydraulic Control Unit (HCU) (2) and the Antilock 
Brake Module (ABM) (1) used with this antilock brake 
system are combined (integrated) into one unit, which 
is called the Integrated Control Unit (ICU). 


8140е15е 


The ICU (1) is located in Ше engine compartment, 
mounted to the right side body frame rail near the 
strut tower. 


818508b8 


Two different ICU's are used on this vehicle depending on whether or not the vehicle is equipped with traction con- 
trol and Electronic Stability Program (ESP). The HCU on a vehicle equipped with traction control or ESP has a valve 
block that is approximately one inch longer than a HCU on a vehicle that is equipped with ABS only. 


The ABS-only ICU consists of the following components: the ABM, eight (build/decay) solenoid valves (four inlet 
valves and four outlet valves), valve block, fluid accumulators, a pump, and an electric motor. 


The ABS with ESP and All-Speed Traction Control ICU consists of the following components: the ABM, 12 (build/ 
decay) solenoid valves, two traction control solenoid valves, two hydraulic shuttle valves, valve block, fluid accumu- 
lators, a pump, and an electric pump/motor. 


The replaceable components of the ICU are the HCU and the ABM. No attempt should be made to service any 
components of the HCU or ABM. 


For additional information on the ABM, (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ANTILOCK 
BRAKE MODULE - DESCRIPTION). For additional information on the HCU, (Refer to 5 - BRAKES - ABS/HYDRAU- 
LIC/MECHANICAL/HCU (HYDRAULIC CONTROL UNIT) - DESCRIPTION). 
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ОРЕНАПОМ 


For information of the ICU, refer to these individual components of the ICU: 


TILOCK BRAKE MODULE - DESCRIPTION) 


(HYDRAULIC CONTROL UNIT) - OPERATION) 


REMOVAL 
GAS ENGINE 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


1. 
2. 
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е ANTILOCK BRAKE MODULE (ABM) (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/AN- 


е HYDRAULIC CONTROL UNIT (НСО) (Refer to 5 - BRAKES - ABS/HYDRAULIC/MECHANICAL/HCU 


Disconnect and isolate battery negative cable from battery post. 


Using a brake pedal holding tool as shown, 
depress the brake pedal past its first one inch of 
travel and hold it in this position. This will isolate 
the master cylinder from the brake hydraulic sys- 
tem and will not allow the brake fluid to drain out of 
the master cylinder reservoir while the lines are 
disconnected. 


. Remove the engine appearance cover. 
. Loosen lower and upper mounting nuts, then 


remove the exhaust heat shield from the dash 
panel. 


. Pull the brake tube bundle routing clips (with tubes) 


loose from studs on the dash panel. 


. Remove the primary (4) and secondary (1) brake 


tubes (from master cylinder) at the hydraulic control 
unit (7). 


. Remove the remaining brake tubes (2, 3, 5, 6) at 


the hydraulic control unit (7). 


81826680 


816b0a54 
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8. Remove the screw (1) fastening the power steering 
pressure hose routing clamp (2) to the exhaust 
manifold. 


NOTE: Use this figure in the following step to 
release the ABM harness connector cover. | 
shows the location of the release tabs. 


9. Disconnect the ABM harness connector from the 
Antilock Brake Module (ABM). To do so: 


a. Depress the tabs on each side of the connec- 
tor cover, then 


b. Pull outward and upward on the lower half of 
the cover until it locks into position pointing 
straight outward (2). The connector can then 
be pulled straight outward off the ABM (1). 
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10. Loosen, but do not remove, the two mounting 
screws (2) attaching the ICU (1) mounting bracket 
to the bogy. 

11. Lift the ICU and mounting bracket (1) off the 
mounting screws (2). 

12. Move the brake tubes around as necessary with- 
out bending them and remove the ICU with 
bracket through the opening between the A/C 
lines and the exhaust manifold. 

13. To separate the ABM from the HCU, (Refer to 5 - 
BRAKES/HYDRAULIC/MECHANICAL/ICU (INTE- 
GRATED CONTROL UNIT) - DISASSEMBLY). 


DIESEL ENGINE 


PM 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


1. Disconnect and isolate battery negative cable from battery post. 


2. Using a brake pedal holding tool as shown, 
depress the brake pedal past its first one inch of 
travel and hold it in this position. This will isolate 
the master cylinder from the brake hydraulic sys- 
tem and will not allow the brake fluid to drain out of 
the master cylinder reservoir while the lines are 
disconnected. 


P 


81826680 


3. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 


DURE) 
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4. Loosen, but do not remove, the two mounting 
screws (2) attaching the ICU (1) mounting bracket 
to the body. 


. Loosen the air inlet tube at the turbocharger. 
. Lower the vehicle. 
. Remove the engine appearance cover. 


. Loosen the air inlet tube at the air cleaner and 
engine cylinder head cover, then remove the tube. 

9. Loosen lower and upper mounting nuts, then 

remove the heat shield from the dash panel. 


10. Pull the brake tube bundle routing clips (with 
tubes) loose from studs on the dash panel. 


со N о сл 


11. Remove primary (4) and secondary (1) brake 
tubes (from master cylinder) at hydraulic control 
unit (7). 

12. Remove remaining brake tubes (2, 3, 5, 6) at 
hydraulic control unit (7). 


816b0a54 


NOTE: Use this figure in the following step to 
release the ABM harness connector cover. lt 
shows the location of the release tabs. 
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13. Disconnect the ABM harness connector from the 
Antilock Brake Module (ABM). To do so: 


a. Depress the tabs on each side of the connec- 
tor cover, then 


b. Pull outward and upward on the lower half of 
the cover until it locks into position pointing 
straight outward (2). The connector can then 
be pulled straight outward off the ABM (1). 


14. Lift the ICU and mounting bracket (1) off the 
mounting screws (2). 


15. Rotate the ICU (1) around behind the engine until 
the bracket mounting screw (3) can be accessed. 


16. Remove the ICU bracket mounting screw (3), then 
remove the bracket (2) from the ICU (1). The ICU 
has mounting pins that are inserted into grommets 
in the bracket that must be overcome to remove 
bracket. 
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17. Remove the ICU (1) from the engine compartment 
out over the engine cylinder head cover (2). 

18. To separate the ABM from the HCU, (Refer to 5 - 
BRAKES/HYDRAULIC/MECHANICAL/ICU (INTE- 
GRATED CONTROL UNIT) - DISASSEMBLY). 


DISASSEMBLY 


1. If the mounting bracket (3) needs to be removed 
from the ICU, remove the single mounting bolt (2), 
then slide the ICU's mounting pins out of the grom- 
mets in the bracket and remove the bracket. 
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2. Remove the mounting pins from the ICU. 


3. If not equipped with traction control, remove the 
three screws (1) attaching the ABM (2) to the HCU. 


4. If equipped with traction control or ESP, remove the 
four screws (1) attaching the ABM (2) to the HCU. 


PM 
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8140fbf5 
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5. Separate the ABM (1) from the HCU (2). 


8140fd05 


ASSEMBLY 
1. Clean any debris off the mating surfaces of the HCU and ABM. 


CAUTION: When installing new O-rings or solenoid valve stem seals, do not use any type of lubricant. 


2. If the seals (1) on the solenoid valve stems (2) are 
not new, replace them all. Each of the solenoid 
valve stem seals must be new to keep out moisture 
and debris; do not reuse solenoid valve stem 
seals. 


8140fd2f 
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3. 


4. 


5. 


Replace the pump/motor connector O-ring (1) if it is 
not new. Be sure the O-ring is properly seated in 
the mounting groove (2). 


Align components and install the ABM (1) on the 
HCU (2). 


If not equipped with traction control, install the 
three screws (1) attaching the ABM (2) to the HCU. 
Tighten the mounting screws to 2 N-m (17 іп. 108.). 
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6. 


T. 


8. 


If equipped with traction control, install the four 
screws (1) attaching the ABM (2) to the HCU. 
Tighten the mounting screws to 2 N-m (17 іп. lbs.). 


If necessary, install the mounting pins (1) in the 
ICU (2) and tighten to 11 N-m (97 in. Ibs.). 


If the mounting bracket (3) needs to be installed on 
the ICU (1), install the mounting pins in the ICU as 
necessary and tighten to 11 N-m (97 in. Ibs.). Insert 
the mounting pins into the grommets mounted in 
the bracket, then install the single mounting bolt 
(2). Tighten the mounting bolt to 11 N-m (97 in. 
Ibs.). 


Install the ICU in the vehicle. (Refer to 5 - 
BRAKES/HYDRAULIC/MECHANICAL/ICU (ІМТЕ- 
GRATED CONTROL UNIT) - INSTALLATION) 
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INSTALLATION 


GAS ENGINE 


1. Install the ICU with bracket (1) through the opening 
between the A/C lines and the exhaust manifold 
using the opposite of how it was removed. 


2. Place the mounting bracket for the ICU (1) over the 
mounting screws (2) and hang the assembly in 
place. Tighten the two mounting screws (2) to 23 
Мет (17 ft. Ibs.). 


9 9 (2) xS > 818508b8 


CAUTION: Before installing the ABM harness con- 
nector on the ABM, be sure the seal is properly 
installed in the connector. 


3. Insert the ABM wiring harness connector (2) into 
the socket of the ABM (1) and close the cover, 
locking the connector in place. 


814832се 
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4. Install the four chassis brake tubes (2, 3, 5, 6) 
brake tubes at the ICU hydraulic control unit (7). 
Tighten the tube nuts to 17 Мет (150 in. Ibs.). 

5. Install the primary (4) and secondary (1) brake 
tubes at the ICU hydraulic control unit (7). Tighten 
the tube nuts to 17 N-m (150 in. 16$.). 


6. Position the power steering pressure hose routing 
clamp (2) on the exhaust manifold and install the 
mounting screw (1). Tighten the mounting screw to 
9 М.т (80 in. 105.). 

7. Push the brake tube bundle routing clips (with 
tubes) onto the studs on the dash panel. 


8. Install the heat shield on the dash panel and 
tighten the lower and upper mounting nuts. 


9. Remove the brake pedal holding tool. 

10. Install the engine appearance cover. 

11. Connect the battery negative cable to the battery 
post. It is important that this be performed prop- 
erly. (Refer to 8 - ELECTRICAL/BATTERY SYS- 
TEM - STANDARD PROCEDURE) 
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12. Hook up the scan tool to initialize the ABM and 
perform the following: 


a. Clear any faults. 


b. Fill the master cylinder to the proper fill level 
and bleed the base and ABS hydraulic sys- 
tems. (Refer to 5 - BRAKES - ABS - STAN- 
DARD PROCEDURE) 


c. Check for leaks. 


d. Perform the ABS Verification Test and road test 
the vehicle. 


DIESEL ENGINE 


PM 
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NOTE: Before installation, be sure the mounting pins are installed in the ICU block, but do not install the 


mounting bracket. 


1. Install the ICU (1) into the engine compartment 
over the top of the engine cylinder head cover (2) 
as shown. 
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2. Rotate the ICU (1) around behind the engine until p p 
the mounting bracket (2) can be installed. (1) © 


3. Install the mounting bracket (2) onto the ICU (1). У 
Push the bracket mounting grommets onto the © 
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4. Place mounting bracket for the ICU (1) over the 
mounting screws (2) and hang the assembly in 
place. 


0 9 | (2, | pm 


CAUTION: Before installing the ABM harness con- 
nector on the ABM, be sure the seal is properly 
installed in the connector. 


5. Insert the ABM wiring harness connector (2) into 
the socket of the ABM (1) and close the cover, 
locking the connector in place. 


814832се 


5. 


10. 


13. 
14. 
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. Install the four chassis brake tubes (2, 3, 5, 6) 


brake tubes at the ICU hydraulic control unit (7). 
Tighten the tube nuts to 17 Мет (150 in. Ibs.). 


. Install the primary (4) and secondary (1) brake 


tubes at the ICU hydraulic control unit (7). Tighten 
the tube nuts to 17 N-m (150 in. 16$.). 


. Push the brake tube bundle routing clips (with 


tubes) onto the studs on the dash panel. 


. Install the heat shield on the dash panel and 


tighten the lower and upper mounting nuts. 


Install the air inlet tube at the air cleaner and 
engine cylinder head cover. 


DURE) 


. Tighten the two mounting screws (2) attaching the 


ICU (1) mounting bracket to the body. Tighten the 
mounting screws to 23 N-m (17 ft. Ibs.). 


Tighten the air inlet tube at the turbocharger. 
Lower the vehicle. 


816b0a54 


. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 


818508b8 
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15. Remove brake pedal holding tool. 


16. 


Install the engine appearance cover. 
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17. Connect the battery negative cable to the battery post. It is important that this be performed properly. (Refer to 
8 - ELECTRICAL/BATTERY SYSTEM - STANDARD PROCEDURE) 


18. 


Hook up the scan tool to initialize the ABM and 
perform the following: 


a. Clear any faults. 


b. Fill the master cylinder to the proper fill level 
and bleed the base and ABS hydraulic sys- 
tems. (Refer to 5 - BRAKES - ABS - STAN- 
DARD PROCEDURE) 


c. Perform the ABS Verification Test and road test 
the vehicle. 
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CLUTCH 

DESCRIPTION 

The typical clutch hydraulic system consists of a 

clutch master cylinder (2), slave cylinder (5), and an c 

interconnecting fluid line. Clutch hydraulic fluid is sup- 1 

plied by the brake system via the brake master cylin- 

der reservoir (1). The clutch pedal pushrod (4) is 3 
adjustable. 2 

On some models, the slave cylinder is integrated with 2 


the clutch release bearing. 


8152ее15 


FLUID 


CAUTION: Never use any type of petroleum-based fluid (engine oil, transmission oil, power steering fluid, 
etc.) in the clutch hydraulic system. Use of such fluids will result in master/slave cylinder seal damage, and 
cause a failure of the hydraulic clutch release system. 


NOTE: Under normal operating conditions, the clutch hydraulic system does not require additional fluid for 
the life of the vehicle. Since the clutch shares the brake reservoir, the fluid level will be maintained when- 
ever the brake system is checked. 


The fluid required for use in the clutch hydraulic system is brake fluid conforming to DOT 3 specifications and J1703 
standards. No other type of fluid is recommended or approved for use in the clutch hydraulic system. Use only 
MOPARS brake fluid or equivalent from a tightly sealed container. 


OPERATION 


The clutch hydraulic system is responsible for engaging and disengaging the clutch. Depressing the clutch pedal 
develops fluid pressure in the clutch master cylinder. This pressure is transmitted to the slave cylinder through a 
connecting line. 


Slave cylinder force transmits through the integral release bearing, which is in contact with the pressure plate dia- 
phragm spring. As additional force is applied, the bearing depresses the diaphragm spring fingers inward on the 
fulcrums. The action moves the pressure plate rearward, relieving clamping force on the clutch disc. 
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DIAGNOSIS AND TESTING 
CLUTCH SYSTEM 


Clutch problem diagnosis will generally require a road test to determine the type of fault. Component inspection will 
then determine the problem after road testing. 


Drive the vehicle at normal speeds during road test. Shift the transaxle through all gear ranges and observe clutch 
action. If chatter, grab, slip, or improper release is experienced, remove and inspect the clutch components. If the 
problem is noise or hard shifting, further diagnosis may be needed. The transaxle or other driveline components 
may actually be at fault. 


CLUTCH GRAB/CHATTER 


CONDITION POSSIBLE CAUSES CORRECTION 


CLUTCH DISC FACING Oil leak at engine rear main or T355 equipped- Correct leak and replace 
COVERED WITH OIL OR transaxle input shaft seal. modular clutch assembly. 
GREASE 


BG6 equipped - Clean pressure plate, 
flywheel, and replace clutch disc. 


Too much grease applied to splines Apply lighter coating of grease to splines. 
of disc and input shaft. 


NO FAULT FOUND WITH Problem actually related to Further diagnosis required. Check 

CLUTCH suspension or driveline component. engine/transmission mounts, suspension 

COMPONENTS attaching parts and other driveline 
components as needed. 


Engine related problems. Check EFI and ignition systems. 


PARTIAL ENGAGEMENT Clutch cover, spring, or release Replace clutch assembly. 
OF CLUTCH DISC fingers bent, distorted (rough 
handling, improper assembly). 


Clutch disc damaged or distorted. Replace clutch assembly. 


Clutch misalignment. T355 equipped - Verify modular clutch pilot 
plate alignment to crankshaft. Replace the 
modular clutch assembly if the pilot plate is 
loose or bent. 


BG6 equipped - Check alignment and 
runout of flywheel, disc, or cover. Check 
clutch housing to engine dowels and dowel 
holes for damage. Correct as necessary. 


CLUTCH SLIPS 


CONDITION POSSIBLE CAUSES CORRECTION 
DISC FACING WORN OUT Replace clutch assembly 


Driver frequently rides (slips) clutch, Replace clutch assembly. 
results in rapid wear, overheating. 

Insufficient clutch cover diaphragm Replace clutch assembly. 
spring tension 


CLUTCH DISC FACING Leak at rear main oil seal or T355 equipped - Replace leaking seals. 
CONTAMINATED WITH transaxle input shaft seal Replace clutch assembly. 
OIL OR GREASE 


BG6 equipped - Replace leaking seals. 
Clean the pressure plate and flywheel 
surface and replace clutch disc. 
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CONDITION POSSIBLE CAUSES CORRECTION 


Excessive amount of grease applied | T355 equipped - Apply less grease to input 
to input shaft splines shaft. Replace clutch assembly. 


BG6 equipped - Apply less grease to input 
shaft. Clean the pressure plate and flywheel 
surface and replace clutch disc. 


Road splash, water entering housing | Seal housing. Inspect clutch assembly. 


Concentric Slave Oylinder leaking Replace Concentric Slave Cylinder (CSC) 
hydraulic fluid 


CLUTCH IS RUNNING Release bearing sticking or binding, Verify that bearing is actually binding. Then, 
PARTIALLY DISENGAGED | does not return to normal running replace bearing and transmission front 
position. bearing retainer if sleeve surface is 
damaged. 


Clutch master cylinder pushrod not Verify that pushrod adjustment is correct 
adjusted properly (LHD Models), (LHD Models). 
causing high preload. 


Slave cylinder binding Replace slave cylinder 
CLUTCH DISC FACINGS Driver performs a 5-1 downshift at Alert driver to problem cause. Replace 
HAVE FRACTURED INTO vehicle speed in excess of 60 miles clutch assembly. Inspect slave cylinder, 


SMALL PIECES per hour fork, and bearing for damage. 


Leak at rear main or transaxle input T355 equipped - Replace seal. Replace 
shaft seal clutch assembly. 


BG6 equipped - Replace seal. Clean the 
pressure plate and flywheel surface and 
replace clutch disc. 


Excessive heat from slippage Replace Clutch Assembly 


IMPROPER CLUTCH RELEASE 


CONDITION POSSIBLE CAUSES CORRECTION 
CLUTCH DISC BINDS ON | Clutch disc hub splines damaged Clean, smooth, and lubricate disc and shaft 
INPUT SHAFT SPLINES during installation splines. Replace modular clutch assembly, 
or clutch disc, and/or input shaft if splines 
are severely damaged. 


Input shaft splines rough, damaged. Clean input shaft splines. Then lube. 


Corrosion or rust formations on Clean input shaft splines and disc splines, 
splines of input shaft and disc then lube 


CLUTCH DISC RUSTED Occurs in vehicles stored or not Replace clutch assembly. 
TO FLYWHEEL AND/OR driven for extended period of time. 
PRESSURE PLATE Also occurs after steam cleaning if 


vehicle is not used for extended 


period. 


CLUTCH WILL NOT Disc bent, distorted during transaxle Replace clutch assembly. 
DISENGAGE PROPERLY installation 
Clutch cover diaphragm spring Replace clutch assembly. 
damaged during transaxle installation 
Release lever bent, loose, or Replace release lever if worn or damaged 
damaged 


Air in clutch hydraulic system Bleed clutch hydraulic system to purge air. 


Clutch master cylinder or slave Check and replace master and/or slave 
cylinder leaking cylinder 
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CONDITION POSSIBLE CAUSES CORRECTION 


Master cylinder adjustable pushrod Inspect. Tighten adjustment fastener or 
loose or damaged replace master cylinder. 


Pushrod not retained to clutch pedal | Inspect pushrod & bushing. Replace as 
pin. necessary. 


CLUTCH PEDAL NOISE 


CONDITION POSSIBLE CAUSES CORRECTION 


CLUTCH PEDAL Pedal bushings worn out or Replace or lubricate bushings 
SQUEAKS WHEN inadequate lubrication 


Clutch pedal return spring worn out Lubricate or replace return spring 


CLUTCH CHATTER COMPLAINTS 


For all clutch chatter complaints, perform the following: 


1. Check for loose, misaligned, or broken engine and transmission mounts. If present, they should be corrected at 
this time. Test vehicle for chatter. If chatter is gone, there is no need to go any further. 


2. |f chatter persists, check hydraulic clutch release system is functioning properly. 


3. Check for loose connections in drivetrain. Correct any problems and determine if clutch chatter complaints have 
been satisfied. If not: 


DEPRESSED TO FLOOR 


a. Remove transaxle. 
b. Check to see if the release bearing is sticky or binding. Replace bearing, if needed. 

c. Check clutch assembly for contamination (dirt, oil). Replace clutch assembly, if required. 

d. Check to see if the clutch disc hub splines are damaged. Replace with new clutch assembly, if necessary. 
e 


. Check input shaft splines for damage. Replace, if necessary. 


— 


Check for uneven wear on clutch fingers. 


g. Check for broken clutch cover diaphragm spring fingers. Replace with new clutch assembly, if necessary. 


DRIVE PLATE MISALIGNMENT 


Common causes of misalignment are: 
e Heat warping 
e Mounting drive plate on a dirty crankshaft flange 
e Incorrect bolt tightening 
е Improper seating on the crankshaft shoulder 
е Loose crankshaft bolts 
Clean the crankshaft flange before mounting the drive plate. Dirt and grease on the flange surface may misalign- 


ment the flywheel, causing excessive runout. Use new bolts when mounting drive plate to crankshaft. Tighten drive 
plate bolts to specified torque only. Over-tightening can distort the drive plate hub causing excessive runout. 


CLASH-INTO-REVERSE COMPLAINTS 


All T355 manual transaxles are equipped with a reverse brake. It prevents clash when shifting into reverse, but only 

if the vehicle is not moving. 

1. Depress clutch pedal to floor and hold. After three seconds, shift to reverse. If clash is present, clutch has exces- 
sive spin time, and the reverse brake may not be functioning. 

2. Remove transaxle. 

3. Check the input shaft spline, clutch disc splines, and release bearing for dry rust. If present, clean rust off and 
apply a light coat of bearing grease to the input shaft splines. Apply grease on the input shaft splines only where 
the clutch disc slides. Verify that the clutch disc slides freely along the input shaft spline. 
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4. Check to see if the clutch disc hub splines are damaged, and replace with new clutch assembly if required. 
5. Check the input shaft for damaged splines. Replace as necessary. 

6. Check for broken clutch cover diaphragm spring fingers. 
7. Install clutch assembly and transaxle. 


STANDARD PROCEDURE 
GRAVITY BLEEDING CLUTCH HYDRAULIC CIRCUIT 


1. Verify fluid level in brake master cylinder. Top off 
with DOT 3 brake fluid as necessary. Leave cap 


off. 
2. Raise vehicle on hoist. 4) Se 8 (0 


3. Remove bleed port protective cap and install suit- y Eus Ри На 
able size and length of clear hose (4) to monitor ~ С Де 
and divert fluid into suitable container. о = У 
== А 
4. Open up the bleed circuit by turning the thumb | Q 
screw (3) counter clockwise this will start the air | | КА Uy 
purge and fluid fill process. c 1# = ДА 
5. Lower vehicle, but only enough to дат access to ра "E 
and fill the brake master cylinder. 


dry while fluid exits bleed port. If master cylinder 


ND 

| 2-4 € Y 
NOTE: Do not allow clutch master cylinder to run ИА C «2-2 № 
— () 

runs dry, it is necessary to remove clutch master © Д Ула а dG (2) 
cylinder, position vertically (with push rod down) p €3 
for 10 seconds, and reinstall. | ig NM 

[3 СІ | \ | 8185abc3 


6. Top off brake master cylinder fluid level while air is 
purged and fluid drains from bleed port. Continue 
this until no air bubbles are seen and a solid column of fluid exists. 


7. Close hydraulic bleed circuit, remove drain hose and replace dust cap on bleed port. 
8. From driver's seat, actuate clutch pedal 60-100 times. 


9. Apply parking brake. Start engine and verify clutch operation and pedal feel. If pedal feels fine and clutch oper- 
ates as designed, stop here. If pedal still feels spongy or clutch does not fully disengage, excessive air is still 
trapped within the system, most likely at the master cylinder. 


10. Top off brake master cylinder fluid level with DOT 3 brake fluid as necessary. 


POWER BLEEDING CLUTCH HYDRAULIC CIRCUIT 


1. Remove reservoir cap and connect bleeder cap to reservoir. 


NOTE: Use Bleeder Cap/Modified reservoir cap adapter Snap-on #901-059 or equivalent 
2. Connect service filling machine to bleeder сар. 
NOTE: Use Service Filling Machine/Brake power bleeder Brake power bleeder or equivalent 


3. Service filling machine should be pressurized to at least 2.5 bar (36 PSI). 
4. Remove dust cap from bleeder valve and connect the transparent bleeder hose to bleeder valve. 


5. Place the other end of hose in the bleeder container to capture the used fluid. The end of the hose MUST be 
submerged in the DOT 3 brake fluid. 


NOTE: Use Bleeder Container To capture hydraulic fluid and Transparent Bleeder Hose To route fluid to 
container 


6. Turn on the service filling machine. 
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7. Crack open the bleeder valve (3). 


8. Allow fluid to flow out of bleed port until no more (1) 
air bubbles can be seen in Ше transparent bleeder (4) S 1 E 


hose. | T) 

9. Once fluid is free of air bubbles; make 15 quick (\ даи 
actuations between clutch pedal stop positions. SSA 

10. Close the bleeder valve and disconnect the ser- | 
vice filling machine. | 


ЕНГІ 
11. To remove remaining air, actuate pedal 10 times | В | 
| 


p 
SS 


^ 
9 
SN 


б 


slowly between pedal stop positions. | 


NOTE: Pedal load should be approximately 25 165. 


ГЕН - 
V 
For gas vehicles, reserve should not be below 30 А ү | \ 
V 


mm.For diesel vehicles, reserve should not be 


ү (/ 
below 40 mm. © f S есен () Ө 


Yy чай 
12. Check clutch pedal to see if vehicle is properly ===, SAO 
bled. = ( % | 
13. If vehicle is not properly bled, repeat procedure. a C \ 81858503 


14. Remove bleeder cap from reservoir and replace 
reservoir cap. 


15. Disconnect transparent bleeder hose from bleeder valve and replace dust cap. 


SPECIFICATIONS 


CLUTCH/HYDRAULICS/PEDALS 
TORQUE 


Brake/Clutch Pedal & 
Brake/Clutch Pedal 


Assembly-to-Instrument 300 
Panel 


Pressure Plate-to-Flywheel 2g 23 250 
Bolts 

Clutch Pedal Pivot Shaft 42 31 
Nut 


Driveplate-to-Crankshaft 95 70 
Bolts 

Flywheel-to-Crankshaft 

Flywheel-to-Crankshaft 

Master Cylinder Pushrod 55 
Adj. Screw (LHD Models) 

Modular Clutch-to-Drive 
Master Cylinder Mounting 
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1 


4 


Mounting bolts (LHD) 


1 
Master Cylinder Reservoir 3 2 
Mounting Screw (RHD) 
Slave Oylinder-to- 
Transaxle (2.0/2.4L 105 


Models) 


Slave Cylinder-to- 
Transaxle (2.0/2.4L 
Models) 


Transaxle-to-Engine 
Mounting Bolts 


РМ 


SPECIAL TOOLS 
HYDRAULIC CLUTCH 


Clutch Disc Alignment Tool - 6724 


CLUTCH 
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PM 


PLATE-CLUTCH DISC AND PRESSURE 


REMOVAL 
DIESEL 


1. Remove transaxle assembly (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/MANUAL - REMOVAL). 

2. Mark position of pressure plate (3) on flywheel (1) 
with paint or scribe for assembly reference. 


3. Loosen and remove six pressure plate-to-flywheel 
bolts. Remove pressure plate (3) and clutch disc 


(2). 


4. Remove eight flywheel-to-crankshaft bolts and 
remove flywheel assembly (1). 


80163442 


80eb713d 


РМ 


GAS 


1. 


Remove transaxle assembly (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/MANUAL - REMOVAL). 


2. Remove the modular clutch assembly (1). 

INSTALLATION 

DIESEL 

1. Inspect clutch release bearing and lever for exces- 
sive wear and replace as necessary. The release 
bearing is integral to the Concentric Slave Cylinder 
(CSC). 

2. Clean the surfaces of the flywheel (1) and pressure 
plate to make certain that all oil, grease, and rust 
have been removed. 

3. Verify the crankshaft mounting flange is free of 
debris, oil, grease, etc. Position the flywheel (1) 
onto the engine crankshaft. 

4. Install flywheel to crankshaft. Install eight (8) fly- 


wheel-to-crankshaft bolts and torque to 45 М.т (33 
ft. 16$.) plus an additional 14 turn (90°). 


6-11 


81848092 


80eb713d 


6-12 CLUTCH 


5. Apply a very light coating of grease to the splines 
in the clutch disc hub. 

6. Position the clutch disc (2) to the flywheel (1). 
Make sure the side marked "FLYWHEEL SIDE" 
faces the flywheel (1). 

7. Install the clutch pressure plate (1) to the flywheel 
and clutch disc. Finger tighten the six pressure 
plate-to-flywheel bolts. 


8. Use Clutch Alignment Tool 6724 (3) to position the 
clutch disc (2) to the center of the flywheel (1). 


9. Tighten pressure plate bolts (2) evenly and in rota- 
tion a few threads at a time The bolts must be 
tightened evenly and to specified torque to 
avoid distorting the pressure plate. 

10. Using a “criss-cross” pattern, torque pressure 
plate bolts (2) to 31 М.т (23 ft. Ibs.). Remove the 
clutch disc alignment tool. 

11. Apply light coat of MOPAR® High Temperature 
Bearing Grease or equivalent to clutch disc hub 
and splines of transmission input shaft. 


CAUTION: Do not over lubricate shaft splines. This 
will result in grease contamination of disc. 


12. Install transaxle (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/MANUAL - INSTALLATION). 
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1. Install new modular clutch assembly onto input 
shaft of transmission. 

2. Install the transmission (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/MANUAL - INSTALLATION) 


CLUTCH 
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FLYWHEEL 
OPERATION 


The flywheel serves to dampen the engine firing pulses. The heavy weight of the flywheel relative to the rotating 
mass of the engine components serves to stabilize the flow of power to the remainder of the drivetrain. The crank- 
shaft has the tendency to attempt to speed up and slow down in response to the cylinder firing pulses. The flywheel 
dampens these impulses by absorbing energy when the crankshaft speeds and releasing the energy back into the 
system when the crankshaft slows down. 


On a Dual Mass Flywheel, the additional secondary mass coupled to the transmission lowers the natural frequency 
of the transmission rotating elements. This decreases the transmission gear rattle. The damper springs between the 
two flywheel masses replace the clutch disc damper springs and assist in a smooth transfer of torque to the trans- 
mission. 


CAUTION: The Dual Mass Flywheel is serviced as an assembly only and should never be disassembled. 


REMOVAL 


1. Remove transaxle (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/MANUAL - REMOVAL). 


2. Remove clutch pressure plate and disc (Refer to 6 
- CLUTCH/CLUTCH DISC - REMOVAL). 

3. Remove eight (8) flywheel-to-crankshaft bolts (2) 
and remove flywheel assembly (1). 


80163160 
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INSTALLATION 


1. 


Clean the surfaces of the flywheel and pressure 
plate to make certain that all oil, grease, and rust 
have been removed. 


Install and torque the flywheel-to-crankshaft bolts 
to 95 N-m (70 ft.Ibs.). 


. Install clutch pressure plate and disc (Refer to 6 - 


CLUTCH/CLUTCH DISC - INSTALLATION). 


. Install transaxle assembly (Refer to 21 - TRANS- 


MISSION/TRANSAXLE/MANUAL - 
INSTALLATION). 


80eb713d 
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CYLINDER-MASTER-LHD 
DESCRIPTION 


CAUTION: The clutch master cylinder (1) pushrod 
adjustment must not be used to change pedal 
freeplay or pedal height. Using the adjustable 
pushrod for these reasons will result in premature 
clutch wear or system over/undertravel. 


NOTE: The clutch master cylinder/hydraulic 
release system does not have its own reservoir. 
This system is supplied fluid from the brake mas- 
ter cylinder reservoir. 


The clutch master cylinder (1) mounts to the dash 
panel and consists of a push rod (adjustable (3) on 
LHD models), a piston and cylinder housing, an inter- 
connecting hydraulic tube and a supply hose which 
connects to the brake master cylinder reservoir (1) for 
fluid supply. 
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ОРЕНАПОМ 


When the clutch реда! is depressed, the push rod 
moves the piston in the master cylinder (2), displacing => 

fluid through the hydraulic line and into the slave cyl- E 1 
inder. As the slave cylinder extends, the release bear- 
ing is forced into the fingers of the clutch diaphragm 
springs. As the fingers move, they release the clamp- 
ing pressure on the clutch disc between the clutch о 
pressure plate and the flywheel. The clutch becomes Е 
disengaged as this pressure is released. 5 


ЕО 
U 


When the clutch pedal is released, the system hydrau- 
lic pressure is released. This allows the force of the 
clutch diaphragm springs to return to their original 
position, re-clamping the clutch disc between the fly- 
wheel and the clutch pressure plate. Also, the release 
bearing and lever are forced to return, which reverses 
the movement of the hydraulic system and returns the 
pedal to its original position against the up-stop. 


пр 
Џ 


81529707 


REMOVAL 


1. Remove the engine cover. 

2. Remove air cleaner assembly (1). 

3. Disconnect battery negative cable (2). 
4. Remove lower instrument panel bezel. 


8177a4dd 


6-18 CLUTCH 


5. Remove two clutch master cylinder retaining nuts 
(2). 

6. Disconnect hydraulic supply tube at clutch slave 
cylinder. To completely drain clutch master cylinder 
and tubing, remove brake master cylinder cap. 


a. Disconnect tube and drain fluid into suitable 
container. 


b. Lower vehicle. 


7. Disconnect clutch master cylinder supply line from 
brake master cylinder reservoir (1). Cap off or col- 
lect fluid spillage from reservoir port. 


PM 
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CAUTION: Use care when removing clutch master cylinder from engine compartment. Aggressive handling 
can result in a damaged hydraulic tube and improper clutch release operation upon reassembly. 


CAUTION: Brake fluid will damage painted surfaces. If brake fluid is spilled on any painted surfaces, wash 


it off immediately with water. 


РМ 


8. Remove master cylinder assembly (1) from mount- 
ing position and carefully work hydraulic pipe from 
out of left rail retainer and engine compartment. 


INSTALLATION 


1. Install clutch master cylinder (1) 


2. Insert tube into slave cylinder port and verify con- 
nection by pulling outward. 
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3. Connect clutch master cylinder supply hose to 
brake master cylinder reservoir. 


CAUTION: Due to clutch master cylinder design 
and placement, the master cylinder body traps a 
significant amount of air which does not purge by 
means of normal methods. It is necessary to posi- 
tion master cylinder body vertical, with pushrod 
pointing down, for about ten seconds to purge air 
trapped from end of cylinder. Failure to perform 
this step upon assembly will result in inadequate 
system bleeding and poor release system func- 
tionality. 


4. Verify that brake master cylinder reservoir is full 
and cap is off. 


5. Position clutch master cylinder body vertically, with 
pushrod pointing down, for about ten seconds to 
purge air trapped from end of cylinder. 


6. Install clutch master cylinder body to dash panel. 
From inside vehicle, install and torque two clutch 
master cylinder-to-dash panel retaining nuts (2) to 
15 N-m (130 in. lbs.) torque. 

7. Loosen master cylinder pushrod adjustment screw 
(1). 

8. Connect clutch master cylinder rod to clutch pedal 
pin. An audible "click" should be heard. If damaged, 
replace nylon retainer. 

9. Adjust clutch pedal position. Gently lift upward on 
clutch pedal. Tighten adjustment screw to 6 
Мет (55 in. lbs.) torque. 

10. Install lower instrument panel bezel (2). 
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. Connect battery negative cable. 
. Install air cleaner assembly (1). 
. Verify that brake master cylinder reservoir is full. 


Top off with DOT 3 brake fluid if necessary. 


. Bleed clutch system (Refer to 6 - CLUTCH - 


STANDARD PROCEDURE). 


. Actuate clutch pedal a minimum of fifty times to 


allow any air ingested into the system to vent to 
the master cylinder reservoir. If residual air 
becomes trapped in the system, it is necessary to 
bleed the clutch hydraulic system. 


. Verify proper clutch release system operation. 


8177a4dd 
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CYLINDER-MASTER-RHD 
DESCRIPTION 


The clutch master cylinder (1) mounts to the dash 
panel and consists of a piston and cylinder housing, 
an actuating push rod, and an interconnecting hydrau- 
lic tube. Fluid is supplied to the clutch master cylinder 
via the brake master cylinder reservoir. 


81524801 


ОРЕНАПОМ 


When the clutch pedal is depressed, the push rod moves the piston in the master cylinder, displacing fluid through 
the hydraulic line and into the slave cylinder. As the slave cylinder extends, actuating the clutch release lever, the 
release bearing is forced into the fingers of the clutch diaphragm springs. As the fingers move, they release the 
clamping pressure on the clutch disc between the clutch pressure plate and the flywheel. The clutch becomes dis- 
engaged as this pressure is released. 


When the clutch pedal is released, the system hydraulic pressure is released. This allows the force of the clutch 
diaphragm springs to return themselves to their original position, re-clamping the clutch disc between the flywheel 
and the clutch pressure plate. Also, the release bearing and lever are forced to return, which reverses the move- 
ment of the hydraulic system and returns the pedal to its original position against the upstop. 


REMOVAL 

1. Remove the engine cover. 

2. Remove air cleaner assembly (1). 
3. Disconnect battery negative cable. 


CAUTION: Brake fluid will damage painted sur- 
faces. If brake fluid is spilled on any painted sur- 
faces, wash it off immediately with water. 


4. Disconnect hydraulic supply tube at clutch slave 
cylinder. To completely drain clutch master cylinder 
and tubing, remove brake master cylinder cap. 


5. Disconnect hydraulic tube and drain fluid into suit- 
able container. Lower vehicle. 

6. Remove instrument panel bezel. 

7. Disconnect clutch master cylinder pushrod from 
clutch pedal. Inspect retainer bushing and 
replace if damaged in any way. 
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8. Disconnect clutch master cylinder supply line from 
brake master cylinder reservoir, Cap off or collect 
reservoir fluid spillage. 


тез us 
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9. Remove hydraulic tube from left rail retainer. 


CAUTION: Use care when removing clutch master 
cylinder from engine compartment. Aggressive 
handling can result in a damaged hydraulic tube 
and improper clutch release operation upon 
reassembly. 


80c4f512 
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10. Disengage master cylinder grommet and slide 
back. 

11. Release master cylinder by rotating to disengage 
from pedal bracket assembly. 


CAUTION: Use care when removing clutch master 
cylinder from engine compartment. Aggressive 
handling can result in a damaged hydraulic tube 
and improper clutch release operation upon reas- 
sembly. 


CAUTION: Brake fluid will damage painted sur- 
faces. If brake fluid is spilled on any painted sur- 
faces, wash it off immediately with water. 


12. Remove master cylinder assembly from mounting 
position and carefully work hydraulic pipe from out 
of engine compartment. 
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INSTALLATION 


1. Install clutch master cylinder (1) into position but 
do not fasten to brake pedal bracket at this 
time. Carefully route hydraulic pipe into position as 
removed. 


81524801 


2. Fasten hydraulic supply tube to retainer (1) at left 


rail. 


3. Connect hydraulic supply tube to clutch slave cylin- 
der: 


4. Raise vehicle on hoist. Insert tube into slave cylin- 
der port. 


5. Lower vehicle. 
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6. Connect clutch master cylinder supply hose (3) to 
brake master cylinder reservoir (1) and secure with 
clamp (2). 

7. Fill brake master cylinder to the top with suitable 
DOT 3 fluid. Leave cap off. Raise vehicle on hoist. 


8. Remove bleed port protective cap, and install suit- 
able size and length of clear hose to monitor and 
divert fluid into suitable container. 


CAUTION: Due to clutch master cylinder design 
and placement, the master cylinder body traps a 
significant amount of air which does not purge by 
means of normal methods. It is necessary to posi- 
tion master cylinder body vertical, with pushrod 
pointing down, for about ten seconds to purge air 
trapped from end of cylinder. Failure to perform 
this step upon assembly will result in inadequate 
system bleeding and poor release system func- 
tionality. 


9. Verify that brake master cylinder reservoir is full 

and cap is off. 

10. Remove clutch master cylinder body from dash 
panel. Position master cylinder body vertically, 
with pushrod pointing down, for about ten sec- 
onds to purge air trapped from end of cylinder. 
Install brake master cylinder cap. 

11. Install clutch master cylinder body. 

12. From inside vehicle, connect clutch master oylin- 
der rod to clutch pedal pin. An audible "click" 
should be heard. If damaged, replace nylon 
retainer. 

13. Install and torque clutch master cylinder-to-dash 
panel nuts to 34 М-т (300 in.lbs.). Install push rod 
retaining clip (1). 

14. Install lower instrument panel bezel. 

15. Install PDC bracket into position. 

16. Raise vehicle on hoist. 


17. Connect battery negative cable. 
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18. Install air cleaner assembly (1). 


19. Verify that brake master cylinder reservoir is full. 
Top off with DOT 3 brake fluid if necessary. 


20. Actuate clutch pedal a minimum of fifty times to 
allow any air ingested into the system to vent to 
the master cylinder reservoir. If residual air 
becomes trapped in the system, it is necessary to 
bleed the clutch hydraulic system (Refer to 6 - 
CLUTCH - STANDARD PROCEDURE). 


21. Verify proper clutch release system operation. 
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CLUTCH-MODULAR 
DESCRIPTION 


The modular clutch assembly (1) is located between 
the engine and manual transaxle in the transaxle bell- 
housing, and is responsible for transmitting engine 
power to the transaxle. The modular clutch is an 
assembly which incorporates a self-adjusting design 
and consists of the following components: 


e Flywheel 

e Clutch Disc 
Pressure Plate 
Diaphragm Spring 
Adjusting Ring 

e Sensor 

e Cover 


OPERATION 


The modular clutch assembly is designed to transmit 
power from the engine to the manual transaxle. This is 
accomplished by the friction and clamping force gen- 
erated when the spring loaded pressure plate locks 
the clutch disc to the flywheel. The clutch disc, which 
is splined to the transaxle input shaft, transmits power 
until the center of the diaphragm spring is depressed, 
and the clamp force is removed from the disc. 
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The self-adjusting feature of this clutch assembly 
relies on the sensor ring (4) and the adjuster ring (5), 
which works its way around a ramped clutch cover (2), 
taking up clearance as the clutch disc wears and 
maintaining diaphragm spring force throughout the life 
of the clutch. The primary benefits of this design are 
reduced pedal effort, constant release load over clutch 
life, and extended clutch life. 


80c4b732 


REMOVAL 


80b3c661 


1. Remove transaxle (3) from vehicle (Refer to 21 - TRANSMISSION/TRANSAXLE/MANUAL - REMOVAL). 
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2. Remove modular clutch assembly (1) from trans- 
axle input shaft. 
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3. Disassemble modular clutch assembly (If individ- 
ual parts are available). Remove six pressure 
plate-to-flywheel bolts (1).Remove pressure plate 
(2) and disc from flywheel. 


80174080 


INSPECTION 


Fluid contamination is a frequent cause of clutch malfunctions. Oil, grease, water, or other fluids on the clutch con- 
tact surfaces will cause faulty operation. 


During inspection, note if any components are contaminated. Look for evidence of oil, grease, or water/road splash 
on clutch components. 


OIL CONTAMINATION 


Oil contamination indicates a leak at the rear main seal and/or transaxle input shaft. Oil leaks produce a residue of 
oil on the transaxle housing interior, clutch cover and flywheel. Heat buildup caused by slippage can bake the oil 
residue onto the components. This glaze-like residue ranges in color from amber to black. 
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GREASE CONTAMINATION 


Grease contamination is usually a product of over-lubrication. During clutch service, apply only a small amount of 
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grease to the input shaft splines. Excess grease тау be thrown off during operation, contaminating the disc. 


ROAD SPLASH/WATER CONTAMINATION 


Road splash contamination is usually caused by driving the vehicle through deep water puddles. Water can be 
forced into the clutch housing, causing clutch components to become contaminated. Facing of disc will absorb mois- 
ture and bond to the flywheel and/or, pressure plate, if vehicle is allowed to stand for some time before use. If this 
condition occurs, replacement of clutch assembly may be required. Drive the vehicle until normal clutch operating 


temperature has been obtained. This will dry off disc assembly, pressure plate, and flywheel. 


INSTALLATION 


1. Install clutch module onto input shaft. 
2. Install transaxle into vehicle (Refer to 21 - TRANS- 


MISSION/TRANSAXLE/MANUAL - INSTALLA- 
TION). 
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CYLINDER-SLAVE 
DESCRIPTION 


The clutch slave cylinder (1) consists of a hydraulic 
piston and cylinder, seal and return spring. It is fas- 
tened to the transaxle bellhousing. The slave cylinder 
is connected to the clutch master cylinder hydraulic 
pipe, which is retained to the cylinder by a pair of 
retainer clips, and has a bleed port to facilitate the 
removal of air from the system. 


The clutch release system (1) utilizes a slave cylinder 
of a concentric design, having all components fixed 
about the same axis. The concentric slave cylinder 
(CSC) is mounted to the inside of the clutch bellhous- 
ing and is serviced only as an assembly. 
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The concentric design permits high efficiency, resulting 
in low and consistent pedal effort, as well as automatic 
adjustment to compensate for clutch disc wear. The 
CSC is a self-contained unit, consisting of a main 
body (2) and piston (6), spring (5), integrated release 
bearing (1), and a rubber boot (4). 


REMOVAL 
Removal 


NOTE: To prevent drainage of clutch master cylin- 
der assembly upon slave cylinder removal, it is 
necessary to make sure brake master cylinder 
fluid level is full and reservoir cap is installed 
tight. 


1. Remove transaxle from vehicle (Refer to 21 - 
TRANSMISSION/TRANSAXLE/MANUAL - 
REMOVAL). 


2. Remove bolts to slave cylinder-to-clutch bellhous- 
ing bolts and remove slave cylinder (1) from trans- 
axle. 
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INSTALLATION 


1. Install slave cylinder (1) to transaxle using new 
bolts. 


NOTE: Torque three CSC body screws first, then 
torque the fluid tube attachment. 


2. Torque slave cylinder-to-case bolts in three steps: 
1. 2 N-m (18 in. Ibs.) 
2. 5 Nm (44 in. 165.) 
3. 84 Мет (74 in. 165.) 

3. Install transaxle (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/MANUAL - INSTALLATION). 


4. Bleed clutch hydraulic system. (Refer to 6 - 
CLUTCH - STANDARD PROCEDURE) 
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COOLING 
DESCRIPTION 
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1 - WATER PUMP 7 - COMBINATION COOLER 

2 - RETURN TUBE 8 - RADIATOR 

3 - WATER PLENUM 9 - SECONDARY THERMOSTAT 
4 - PRIMARY THERMOSTAT 10 - CYLINDER BLOCK 

5 - TRANSMISSION 11 - CYLINDER HEAD 

6 - INTERNAL TRANSMISSION COOLER 12 - HEATER CORE 


The cooling system regulates engine operating temperature. It allows the engine to reach normal operating temper- 
ature as quickly as possible, maintains normal operating temperature and prevents overheating. 


The cooling system also provides a means of heating the passenger compartment. The cooling system is pressur- 
ized and uses a centrifugal water pump to circulate coolant throughout the system. Gas engines use a separate and 
remotely mounted, ambient pressure coolant recovery bottle using a pressure/vent cap. Diesel engine use a sepa- 
rate and remotely mounted, pressurized coolant tank using a pressure/vent cap. 
The cooling system consists: 

e Radiator 

е Coolant 

e Electric Cooling Fans 

e Water pump 

e Dual Thermostats (Gas Engines) 
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e Charge air cooler (Turbocharged vehicles only) 
e Hoses and clamps 

e Transmission oil cooler 

• Coolant pressure bottle/overflow system 


OPERATION 


The primary purpose of a cooling system is to maintain engine temperature in a range that will provide satisfactory 
engine performance and emission levels under all expected driving conditions. It also provides hot water (coolant) 
for heater performance and cooling for automatic transmission oil. It does this by transferring heat from engine metal 
to coolant, moving this heated coolant to the radiator, and then transferring this heat to the ambient air. 


e When the Engine is cold and both the primary and secondary thermostats are closed. The coolant will circulate 
through the engine, heater system, which also serves as the bypass, and the internal automatic transmission 
oil cooler. The cooling system has no flow through the radiator 


e As the engine warms up, the primary thermostat will start to open at 82 °C ( 179 °F). Coolant will start to flow 
through the radiator. The primary thermostat will fully open at 95 °C (203 °F). 


e The secondary thermostat will start to open at 95 °C (203 °F). This will increase the coolant flow through the 
cylinder block and cylinder head and the radiator. The secondary thermostat will fully open at 110 °C (230 °F). 


WARNING 
COOLING SYSTEM WARNINGS 


WARNING: Antifreeze is an ethylene glycol based coolant and is harmful if swallowed or inhaled. If swal- 
lowed, drink two glasses of water and induce vomiting. If inhaled, move to fresh air area, seek medical 
attention immediately. Do not store in opened or unmarked containers. Wash skin and clothing thoroughly 
after coming in contact with ethylene glycol. Keep out of reach of children and pets. Dispose of glycol 
based coolant properly, contact your dealer or government agency for location of collection center in your 
area. Do not open a cooling system when the engine is at operating temperature or hot under pressure, 
personal injury can result. Avoid radiator cooling fan when engine compartment related service is per- 
formed, personal injury can result. 


DIAGNOSIS AND TESTING 
DIAGNOSIS AND TESTING - COOLING SYSTEM AERATION 


If coolant level drops below a certain point, aeration will occur drawing air into the water pump resulting in the 
following: 


e High reading shown on the temperature gauge. 

e Loss of coolant flow through the heater core. 

e Corrosion in the cooling system. 

e Transmission oil will become hotter (automatic transmission equipped vehicles). 
e Water pump seal may run dry, increasing the risk of premature seal failure. 

e Combustion gas leaks into the coolant can also cause the above problems. 


DIAGNOSIS AND TESTING - COOLING SYSTEM DEAERATION 


As air is removed from the cooling system, it gathers in the coolant recovery container. This pressure is released 
into the atmosphere through the pressure valve located in the radiator pressure cap when pressure reaches 96 - 
124 kPa (14 - 18 psi). This air is replaced with coolant from the coolant recovery container. 


NOTE: Deaeration does not occur at engine idle, higher engine speeds are required. Normal driving will 
deaerate cooling system. 


To effectively deaerate the system, multiple thermal cycles of the system may be required. 
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DIAGNOSIS AND TESTING - COOLING SYSTEM FLOW CHECK 


WARNING: Do not remove the cooling system pressure cap with the system hot and under pressure 
because serious burns from coolant can occur. 


To determine whether coolant is flowing through the cooling system, use one of the following procedures: 
• |f engine is cold, idle engine until normal operating temperature is reached. Then feel the upper radiator hose. 
If it is hot, coolant is circulating. 
e Hemove pressure cap when engine is cold, remove small amount of coolant. Idle engine until thermostat 
opens, you should observe coolant flow while looking down the filler neck. Once flow is detected install the 
pressure cap. 


COOLING SYSTEM LEAK TESTING 


WARNING: If vehicle has been run recently, wait 15 minutes before removing pressure cap. Place a shop 
towel over the cap, and without pushing down, rotate it counterclockwise to the first stop. Allow fluids to 
escape through the overflow tube. When the system stops pushing coolant and steam into the coolant 
recovery container and pressure drops, push down on the cap and remove it completely. Squeezing the 
radiator inlet hose with a shop towel (to check pressure) before and after turning to the first stop is rec- 
ommended. 


With engine not running, wipe the coolant filler neck sealing seat clean. The radiator should be full. 


Attach Tool 7700 or equivalent cooling system pressure tester to the coolant filler neck. Apply 104 kPa (15 psi) 
pressure. If the pressure drops more than 13 kPa (2 psi) in 2 minutes inspect all points for external leaks. 


All hoses, radiator and heater, should be moved while at 104 kPa (15 psi) since some leaks occur while driving due 
to engine movement, etc. 


If there are no external leaks after the gauge dial shows a drop in pressure, detach the tester. Start engine and run 
the engine to normal operating temperature in order to open the thermostat and allow the coolant to expand. Reat- 
tach the tester. If the needle on the dial fluctuates, it indicates a combustion leak and is usually a head gasket leak. 


WARNING: WITH TOOL IN PLACE PRESSURE BUILDS UP FAST. ANY EXCESSIVE AMOUNT OF PRESSURE 
BUILT UP BY CONTINUOUS ENGINE OPERATION MUST BE RELEASED TO A SAFE PRESSURE POINT. 
NEVER PERMIT PRESSURE TO EXCEED 138 kPa (20 psi). 


If the needle on the dial does not fluctuate, race the engine a few times. If an abnormal amount of coolant or steam 
is emitted from the tailpipe, it may indicate a damaged head gasket, cracked engine block or cylinder head. 


There may be internal leaks which can be determined by removing the oil dipstick. If water globules appear inter- 
mixed with the oil, it will indicate an internal leak in the engine. If there is an internal leak, the engine must be 
disassembled for repair. 


COOLING SYSTEM 


CONDITION POSSIBLE CAUSE CORRECTION 


TEMPERATURE GAUGE READS 1. Diagnostic Trouble Code (DTC) 1. Replace thermostat, if necessary. 
LOW has been set indicating a stuck If a (DTC) has not been set, the 
open engine thermostat. problem may be with the 
temperature gauge. 
2. Engine Coolant Temperature 2. Check connector at Engine 


Sensor. Coolant Temperature Sensor. Repair 
as necessary. 


3. Inoperative temperature gauge. 3. Check gauge operation (Refer to 
8 - ELECTRICAL/INSTRUMENT 
CLUSTER - DIAGNOSIS AND 
TESTING). 
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CONDITION 


POSSIBLE CAUSE 
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CORRECTION 


4. Coolant level low during cold 
ambient temperature, accompanied 
by poor heater performance. 


4. Check coolant level in the coolant 
recovery/reserve container and the 
radiator. Inspect the system for 
leaks. Repair as necessary. Refer to 
WARNINGS in this section before 
removing pressure cap. 


TEMPERATURE GAUGE READS 
HIGH OR ENGINE COOLANT 
WARNING LAMP ILLUMINATES. 
COOLANT MAY OR MAY NOT BE 
LOST FROM SYSTEM. 


1. Trailer being towed, a steep hill 
being climbed, vehicle being 
operated in slow moving traffic, or 
engine idling during high ambient 
(outside) temperatures with air 
conditioning on. High altitudes could 
also cause these conditions. 


2. Inoperative temperature gauge. 


3. Is temperature warning lamp (if 
equipped) illuminating 
unnecessarily? 


4. Coolant low in recovery/reserve 
bottle and radiator? 


5. Pressure cap not installed tightly. 
If cap is loose, boiling point of 
coolant will be lowered. Also refer 
to the following step 6. 


6. Poor seals at pressure cap. 


7. Coolant level low in radiator, but 
not in coolant recovery/reserve 
bottle. This indicates the radiator is 
not drawing coolant from the 
coolant recovery/reserve bottle as 
the engine cools. As the engine 
cools, a vacuum is formed inside 
the cooling system. If the pressure 
cap seals are defective, or the 
cooling system has a leak, a 
vacuum cannot be formed. 


1. This may be a temporary 
condition and repair is not 
necessary. Turn off the air 
conditioning and drive the vehicle 
without any of the previous 
conditions. Observe the temperature 
gauge. The gauge should return to 
the normal range. If the gauge does 
not return to the normal range, 
determine the cause of the 
overheating and repair. Refer to 
POSSIBLE CAUSES in this section. 


2. Check gauge operation (Refer to 
8 - ELECTRICAL/INSTRUMENT 
CLUSTER - DIAGNOSIS AND 
TESTING). 


3. Check warning lamp operation 
(Refer to 8 - ELECTRICAL/ 
INSTRUMENT CLUSTER - 
DIAGNOSIS AND TESTING). 


4. Check for coolant leaks and 
repair as necessary. 


5. Tighten cap. 


6. (a) Check condition of cap and 
cap seals (Refer to 7 - COOLING/ 
ENGINE/RADIATOR PRESSURE 
CAP - DIAGNOSIS AND TESTING). 
Replace cap if necessary. 


(b) Check condition of filler neck. If 
neck is warped or damaged, replace 
neck. 


7. (a) Check condition of pressure 
cap and cap seals. Replace cap if 
necessary. 


(b) Check condition of filler neck. 
Replace if damaged. 


(c) Check condition of hose from 
filler neck to coolant container. It 
should be tight at both ends without 
any kinks or tears. Replace hose as 
necessary. 


(d) Check coolant recovery/reserve 
bottle and hose for blockage. Repair 
as necessary. 
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CONDITION 


POSSIBLE CAUSE 


PM 


CORRECTION 


8. Freeze point of coolant not 
correct. Mixture ratio may be too 
rich. 


9. Coolant not flowing through 
system. 


10. Radiator air seals missing or 
improperly installed. 

11. Radiator or A/C condenser fins 
are dirty or clogged. 

12. Radiator core is plugged or 
corroded. 

13. Fuel or ignition system 
problems. 


14. Dragging Brakes. 


15. Bug screen or other aftermarket 
accessory is being used causing 
reduced air flow. 


16. Thermostat partially or 
completely closed. 


17. Cooling fan not operating 
properly. 
18. Oylinder head gasket leaking. 


19. Heater core leaking. 


8. Check coolant concentration 
(Refer to 7 - COOLING/ENGINE/ 
COOLANT - DIAGNOSIS AND 
TESTING). Adjust glycol-to-water 
ratio as required. 


9. Check for coolant flow at filler 
neck with some coolant removed, 
engine warm, and thermostat open. 
Coolant should be observed flowing 
through filler neck. If flow is not 
observed, determine reason for lack 
of flow and repair as necessary. 


10. Inspect air seals. Correct as 
necessary. 


11. Clean obstruction from fins. 
12. Replace or clean radiator. 


13. Refer to the appropriate 
Powertrain Diagnostic Procedure 
manual. 


14. Inspect brake system and repair 
as necessary (Refer to 5 - BRAKES 
- DIAGNOSIS AND TESTING). 


15. Remove bug screen or 
accessory. 


16. Check thermostat operation and 
replace as necessary (Refer to 7 - 
COOLING/ENGINE/ENGINE 
COOLANT THERMOSTAT - 
DIAGNOSIS AND TESTING). 


17. Check electric fan operation and 
repair as necessary. 


18. Check cylinder head gasket for 
leaks (Refer to 7 - COOLING/ 
ENGINE - DIAGNOSIS AND 
TESTING - COOLING SYSTEM 
LEAK TESTING). 


19. Check heater core for leaks. 


TEMPERATURE GAUGE READING 
IS INCONSISTENT (FLUCTUATES, 
CYCLES OR IS ERRATIC) 


1. The gauge may cycle up and 
down. This is due to the cycling of 
the electric radiator fan. 


2. During cold weather operation 
with the heater blower in the high 
position, the gauge reading may 
drop slightly. 

3. Temperature gauge or Engine 
Coolant Temperature Sensor is 
defective or shorted. 


1. A normal condition. No correction 
is necessary. If gauge cycling is the 
hot zone, check electric fan 
operation and repair as necessary. 


2. A normal condition. No correction 
is necessary. 


3. Check gauge operation (Refer to 
8 - ELECTRICAL/INSTRUMENT 
CLUSTER - DIAGNOSIS AND 
TESTING). 
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CONDITION 


POSSIBLE CAUSE 
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CORRECTION 


4. Gauge reading rises when 
vehicle is brought to a stop after 
heavy use (engine still running). 


5. Gauge reading high after 
restarting a warmed-up (hot) 
engine. 


6. Coolant level low in radiator (air 
will build up in the cooling system 
causing the thermostat to open 
late). 


7. Oylinder head gasket leaking 
allowing exhaust gas to enter 
cooling system. This will cause 
thermostat to open late. 


8. Water pump impeller loose on 
shaft. 


9. Air leak on the suction side of 
water pump allows air to build up in 
cooling system. This will cause the 
thermostat to open late. 


4. A normal condition. No correction 
is necessary. The gauge should 
return to normal range after vehicle 
is driven. 


5. A normal condition. No correction 
is necessary. The gauge should 
return to normal range after a few 
minutes of engine operation. 


6. Check and correct coolant leaks. 


7. (a) Check for cylinder head 
gasket leaks using Tool C-3685-A 
Block Leak Tester or the equivalent. 
Repair as necessary. 


(b) Check for coolant in the engine 
oil. Inspect for white steam emitting 
from exhaust system. Repair as 
necessary. 


8. Check water pump and replace 
as necessary. 


9. Locate leak and repair as 
necessary. 


PRESSURE CAP IS BLOWING 
OFF STEAM AND/OR COOLANT 
FLOWING INTO RECOVERY 
BOTTLE. TEMPERATURE GAUGE 
READING MAY BE ABOVE 
NORMAL, BUT NOT HIGH. 
COOLANT LEVEL MAY BE HIGH 
IN RECOVERY BOTTLE. 


1. Pressure relief valve in pressure 
cap is defective. 


1. Check condition of pressure cap 
and seals (Refer to 7 - COOLING/ 
ENGINE/RADIATOR PRESSURE 
CAP - DIAGNOSIS AND TESTING). 
Replace as necessary. 


COOLANT LOSS TO THE 
GROUND WITHOUT PRESSURE 
CAP BLOWOFF. GAUGE IS 
READING HIGH OR HOT. 


1. Coolant leaks in radiator, cooling 
System hoses, water pump or 
engine. 


1. Pressure test cooling system and 
repair as necessary. 


DETONATION OR PRE-IGNITION 
(NOT CAUSED BY IGNITION 
SYSTEM). GAUGE MAY OR MAY 
NOT BE READING HIGH. 


1. Engine overheating. 


2. Freeze point of coolant not 
correct. 


1. Check reason for overheating 
and repair as necessary. 


2. Check the freeze point of the 
coolant (Refer to 7 - COOLING/ 
ENGINE/COOLANT - DIAGNOSIS 
AND TESTING). Adjust glycol-to- 
water ratio as required. 
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CONDITION 


POSSIBLE CAUSE 


PM 


CORRECTION 


HOSE OR HOSES COLLAPSE 
WHEN ENGINE IS COOLING 


RADIATOR FAN OPERATES ALL 
THE TIME 


1. Vacuum created in cooling 
system on engine cool-down is not 
being relieved through coolant 
recovery/reserve system. 


1. Malfunctioning electrical 
component or circuit. 


2. Check for low coolant level. 


1. (a) Pressure cap relief valve 
stuck (Refer to 7 - COOLING/ 
ENGINE/RADIATOR PRESSURE 
CAP - DIAGNOSIS AND TESTING). 
Replace as necessary. 


(b) Hose between coolant 
recovery/reserve bottle and outlet 
connector is kinked. Repair as 
necessary. 


(c) Vent at coolant recovery/reserve 
bottle is plugged. Clean vent and 
repair as necessary. 


(d) Recovery/reserve bottle is 
internally blocked or plugged. Check 
for blockage and repair as 
necessary. 


1. Refer to appropriate Powertrain 
Diagnostic Procedures. Repair as 
necessary. 


2. Repair as necessary. 


RADIATOR FAN WILL NOT 
OPERATE, GAUGE READING 
HIGH OR HOT 


1. Fan motor defective. 


2. Fan relay, powertrain control 
module (PCM) or engine coolant 
temperature sensor defective. 


3. Blown fuse in power distribution 
center (PDC). 


1. Refer to appropriate Powertrain 
Diagnostic Procedures manual for 
operation of the DRB IIIe scan tool. 
Repair as necessary. 


2. Refer to appropriate Powertrain 
Diagnostic Procedures manual for 
operation of the DRB III® scan tool. 
Repair as necessary. 


3. Determine cause for blown fuse 
and repair as necessary. 


NOISY FAN 


1. Fan blade loose. 


2. Fan blade striking a surrounding 
object. 


3. Air obstructions at radiator or A/C 
condenser. 


4. Electric fan motor defective. 


1. Replace radiator fan assembly. 


2. Locate point of fan blade contact 
and repair as necessary. 


3. Remove obstructions and/or 
clean debris from radiator and/or 
A/C condenser. 


4. Replace radiator fan assembly. 
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CONDITION 


POSSIBLE CAUSE 
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CORRECTION 


INADEQUATE AIR CONDITIONER 
PERFORMANCE (COOLING 
SYSTEM SUSPECTED) 


1. Electric radiator fan not operating 
when A/C is on. 


2. Radiator and/or air conditioning 
condenser is restricted, obstructed 
or dirty. 


3. Radiator air seals missing or 
improperly installed. 


4. Engine is overheating (heat may 
be transferred from radiator to A/C 
condenser). High underhood 
temperature due to engine 
overheating may also transfer heat 
to A/C components. 


1. Refer to appropriate Powertrain 
Diagnostic Procedures manual for 
operation of the DRB III® scan tool. 
Repair as necessary. 


2. Remove restriction and/or clean 
as necessary. 


3. Inspect air seals. Repair as 
necessary. 


4. Correct overheating condition. 
Refer to this section. 


INADEQUATE HEATER 
PERFORMANCE 


1. Has a diagnostic trouble code 
(DTC) been set? 


2. Coolant level low. 


3. Obstructions in heater hose 
fittings at engine. 


4. Heater hose kinked. 


5. Water pump is not pumping 
coolant to heater core. When the 
engine is fully warmed up, both 
heater hoses should be hot to the 
touch. 


1. Refer to Powertrain Diagnostic 
Procedures. 


2. Check cooling system for leaks. 
Repair as necessary. 


3. Remove heater hoses at both 
ends and check for obstructions. 
Repair as necessary. 


4. Locate kinked area and repair as 
necessary. 


5. (Refer to 7 - COOLING/ENGINE/ 
WATER PUMP - DIAGNOSIS AND 
TESTING). Repair as necessary. 


HEAT ODOR 


1. Various heat shields are used at 
certain components. One or more 
of these shields may be missing. 


2. 15 temperature gauge reading 
above the normal range? 


3. Is cooling fan operating 
correctly? 

4. Has undercoating been applied 
to any unnecessary component. 
5. Engine may be running rich 


causing the catalytic converter to 
overheat. 


1. Locate missing shields and 
replace or repair as necessary. 


2. Refer to the previous 
Temperature Gauge Reads High in 
these Diagnostic Charts. Repair as 
necessary. 


3. Repair as necessary. 
4. Clean undercoating as necessary. 


5. Refer to appropriate Powertrain 
Diagnostic Procedures manual for 
operation of the DRB III® scan tool. 
Repair as necessary. 


POOR DRIVEABILITY 
(THERMOSTAT POSSIBLY STUCK 
OPEN). GAUGE MAY BE READING 
LOW 


1. Has a diagnostic trouble code 
(DTC ) been set? 


1. Refer to the Powertrain 
Diagnostic Procedure manual for 
checking a DTC related to the 
thermostat. 
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CONDITION 


POSSIBLE CAUSE 


PM 


CORRECTION 


STEAM IS COMING FROM FRONT 
OF VEHICLE NEAR GRILLE AREA 
WHEN WEATHER IS WET, 
ENGINE IS WARMED UP, 
RUNNING, AND VEHICLE 15 
STATIONARY. TEMPERATURE 
GAUGE 15 IN NORMAL RANGE. 


1. During wet weather, moisture 
(snow, ice or rain condensation) on 
the radiator will evaporate when the 
thermostat opens. This opening 
allows heated water into the 
radiator. When the moisture 
contacts the hot radiator, steam 
may be emitted. This usually occurs 
in cold weather with no fan or 
airflow to blow it away. 


1. Occasional steam emitting from 
this area is normal. No repair is 
necessary. 


COOLANT COLOR 


1. Coolant color is not necessarily 
an indication of adequate corrosion 
or temperature protection. Do not 
rely on coolant color for determining 
condition of coolant. 


1. Check the freeze point of the 
coolant (Refer to 7 - COOLING/ 
ENGINE/COOLANT - DIAGNOSIS 
AND TESTING). Adjust the 
glycol-to-water ratio as required. 


COOLANT LEVEL CHANGES IN 
COOLANT RECOVERY/RESERVE 
BOTTLE 


1. Level changes are to be 
expected as coolant volume 
fluctuates with engine temperature. 


1. Anormal condition. No repair is 
necessary. 


If the level in the bottle was 
between the FULL HOT and ADD 
marks at normal engine operating 
temperature, the level should return 
to within that range after operation 
at elevated temperatures. 


STANDARD PROCEDURE 
ROUTINE COOLANT LEVEL CHECK 
NOTE: Do not remove pressure cap for routine coolant level inspections. 


The coolant recovery/reserve system provides a quick visual method for determining the coolant level without 
removing the radiator cap. Simply observe, with the engine idling and warmed up to normal operating temperature, 
that the level of the coolant in the recovery/reserve container is between the FULL HOT and ADD marks. 


DRAINING COOLING SYSTEM 


WARNING: DO NOT OPEN THE RADIATOR DRAIN- 
COCK WITH THE SYSTEM HOT AND UNDER 
PRESSURE. SERIOUS BURNS FROM COOLANT 
CAN OCCUR. 


NOTE: Drain, flush, and fill the cooling system at 
the mileage or time intervals specified in the 
MAINTENANCE SCHEDULE (Refer to LUBRICA- 
TION & MAINTENANCE/MAINTENANCE SCHED- 
ULES - DESCRIPTION). If the solution is dirty, 
rusty, or contains a considerable amount of sedi- 
ment; clean and flush with a reliable cooling sys- 
tem cleaner. Care should be taken in disposing of 
the used engine coolant from your vehicle. Check 
governmental regulations for disposal of used 
engine coolant. 
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1. Position a clean collecting container under draincock location. 

2. Without removing the pressure cap and with system not under pressure, turn draincock counterclockwise to 
open. 

3. The coolant reserve bottle should empty first, then remove the pressure cap. 

4. № coolant reserve bottle does not empty first: 


a. Check condition of the pressure cap and cap seals. 


b. Check for kinked/torn overflow hose from filler neck to reserve bottle. 
5. Allow cooling system to drain completely. 


FILLING COOLING SYSTEM 


WARNING: MAKE SURE ENGINE COOLING SYSTEM IS COOL BEFORE REMOVING PRESSURE CAP OR 
ANY HOSE. THE COOLING SYSTEM IS PRESSURIZED WHEN HOT. SEVERE PERSONAL INJURY MAY 
RESULT FROM ESCAPING HOT COOLANT. 


CAUTION: Do not use well water, or suspect water supply in cooling system. A 50/50 mixture of the recom- 
mended ethylene glycol and distilled water is recommended. For recommended coolant usage, (Refer to 
LUBRICATION & MAINTENANCE/FLUID TYPES - DESCRIPTION). 


NOTE: For cooling system capacity (Refer to LUBRICATION & MAINTENANCE/SPECIFICATIONS - FLUID 
CAPACITIES). 


1. Close radiator draincock. Hand tighten only. 
2. Remove cooling system pressure cap. Install 


3. Use the supplied clip to pinch overflow hose that connects between the radiator and the coolant recovery con- 
tainer. 


NOTE: While filling the cooling system, pour coolant into the larger section of the Filling Aid Funnel, Tool 
8195. 


4. Remove clip from overflow hose and remove Filling Aid Funnel, Tool 8195. 
5. Install cooling system pressure cap. 


6. Slowly fill the coolant recovery container to the FULL HOT mark with the recommended coolant. It may be nec- 
essary to add coolant to the recovery container after one warm-up/cool down cycle in order to maintain the cool- 
ant level between the FULL HOT and ADD marks. This is due to the removal of trapped air from the system. 


COOLING SYSTEM CLEANING/REVERSE FLUSHING 
CLEANING 


Drain the cooling system and refill with water. Run the engine with the radiator cap installed until the upper radiator 
hose is hot. Stop the engine and drain the water from system. If the water is dirty, fill the system with water, run the 
engine and drain the system. Repeat this procedure until the water drains clean. 


REVERSE FLUSHING 


Reverse flushing of the cooling system is the forcing of water through the cooling system. This is done using air 
pressure in the opposite direction of normal coolant flow. It is usually only necessary with very dirty systems with 
evidence of partial plugging. 


REVERSE FLUSHING RADIATOR 


Disconnect the radiator hoses from the radiator inlet and outlet. Attach a section of the radiator hose to the radiator 
bottom outlet fitting and insert the flushing gun. Connect a water supply hose and air supply hose to the flushing 
gun. 


CAUTION: Internal radiator pressure must not exceed 138 kPa (20 psi) as damage to radiator may result. 
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Allow the radiator to fill with water. When the radiator is filled, apply air in short blasts. Allow the radiator to refill 
between blasts. Continue this reverse flushing until clean water flows out through the rear of the radiator cooling 
tube passages. 


REVERSE FLUSHING ENGINE 


Drain the cooling system. Remove the thermostat housing and thermostat. Install the thermostat housing. Discon- 
nect the radiator upper hose from the radiator and attach the flushing gun to the hose. Disconnect the radiator lower 
hose from the water pump and attach a lead-away hose to the water pump inlet fitting. 


CAUTION: On vehicles equipped with a heater water control valve, be sure the heater control valve is 
closed (heat off). This will prevent coolant flow with scale and other deposits from entering the heater core. 


Connect the water supply hose and air supply hose to flushing gun. Allow the engine to fill with water. When the 
engine is filled, apply air in short blasts, allowing the system to fill between air blasts. Continue until clean water 
flows through the lead away hose. 


Remove the lead away hose, flushing gun, water supply hose and air supply hose. Remove the thermostat housing 
and install the thermostat. Install the thermostat housing with a replacement gasket. Refer to Thermostat Replace- 
ment. Connect the radiator hoses. Refill the cooling system with the correct antifreeze/water mixture (Refer to 
LUBRICATION & MAINTENANCE/FLUID TYPES - DESCRIPTION). Refer to Refilling the Cooling System. 


CHEMICAL CLEANING 


In some instances, use a radiator cleaner (Mopar? Radiator Kleen or equivalent) before flushing. This will soften 
scale and other deposits and aid flushing operation. 


CAUTION: Follow manufacturers instructions when using these products. 


INSPECTION 


After performing a cleaning/flush procedure, inspect all hoses, clamps and connections for deterioration and leaks. 
Inspect radiator and heater core for leaks. 


SPECIFICATIONS 
TORQUE 


DESCRIPTION 
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SPECIAL TOOLS 
COOLING SYSTEM 


Coolant Refractometer 8286 
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ACCESSORY DRIVE BELT 
DESCRIPTION 


The accessory drive belt is a serpentine type belt that 
is driven by the crankshaft. 


The belt drives the A/C compressor, power steering 
pump and water pump. Belt tension is maintained by 
an automatic belt tensioner. 


DIAGNOSIS AND TESTING 
ACCESSORY DRIVE BELT 
VISUAL DIAGNOSIS 


When diagnosing serpentine accessory drive belts, 
small cracks that run across the ribbed surface of the 
belt from rib to rib, are considered normal. These are 
not a reason to replace the belt. However, cracks run- 
ning along a rib (not across) are not normal. Any belt 
with cracks running along a rib must be replaced. Also 
replace the belt if it has excessive wear, frayed cords 
or severe glazing. 


Refer to ACCESSORY DRIVE BELT DIAGNOSIS 
CHART for further belt diagnosis. 


NOISE DIAGNOSIS 


Noises generated by the accessory drive belt are most 
noticeable at idle. Before replacing a belt to resolve a 
noise condition, inspect all of the accessory drive pul- 
leys for contamination, alignment, glazing, or exces- 
sive end play. 
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ACCESSORY DRIVE BELT DIAGNOSIS CHART 


CONDITION 


POSSIBLE CAUSES 


PM 


CORRECTION 


RIB CHUNKING (One or more ribs 
has separated from belt body) 


1. Foreign objects imbedded in 
pulley grooves. 


2. Installation damage 


1. Remove foreign objects from 
pulley grooves. Replace belt. 


2. Replace belt 


RIB OR BELT WEAR 


1. Pulley misaligned 


2. Abrasive environment 


3. Rusted pulley(s) 

4. Sharp or jagged pulley groove 
tips 

5. Belt rubber deteriorated 


1. Align pulley(s) 


2. Clean pulley(s). Replace belt if 
necessary 
3. Clean rust from pulley(s) 


4. Replace pulley. Inspect belt. 


5. Replace belt 


BELT SLIPS 


1. Belt slipping because of 
insufficient tension 


2. Belt or pulley exposed to 
substance that has reduced friction 
(belt dressing, oil, ethylene glycol) 


3. Driven component bearing failure 
(seizure) 

4. Belt glazed or hardened from 
heat and excessive slippage 


1. Inspect/Replace tensioner if 
necessary 


2. Replace belt and clean pulleys 


3. Replace component or bearing 


4. Replace belt. 


LONGITUDAL BELT CRACKING 


1. Belt has mistracked from pulley 
groove 


2. Pulley groove tip has worn away 
rubber to tensile member 


1. Replace belt 


2. Replace belt 


GROOVE JUMPING 
(Belt does not maintain correct 
position on pulley) 


1. Incorrect belt tension 


2. Pulley(s) not within design 
tolerance 


3. Foreign object(s) in grooves 


4. Pulley misalignment 
5. Belt cordline is broken 


1. Inspect/Replace tensioner if 
necessary 


2. Replace pulley(s) 


3. Remove foreign objects from 
grooves 


4. Align component 
5. Replace belt 


BELT BROKEN 
(Note: Identify and correct problem 
before new belt is installed) 


1. Incorrect belt tension 


2. Tensile member damaged during 
belt installation 


3. Severe misalignment 


4. Bracket, pulley, or bearing failure 


1. Replace Inspect/Replace 
tensioner if necessary 


2. Replace belt 


3. Align pulley(s) 


4. Replace defective component 
and belt 
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CONDITION 


POSSIBLE CAUSES 
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CORRECTION 


NOISE (Objectional squeal, squeek, 
or rumble is heard or felt while drive 
belt is in operation) 


1. Incorrect belt tension 


2. Bearing noise 
3. Belt misalignment 
4. Belt to pulley mismatch 


5. Driven component induced 
vibration 


6. System resonent frequency 
induced vibration 


1. Inspect/Replace tensioner if 
necessary 


2. Locate and repair 
3. Align belt/pulley(s) 
4. Install correct belt 


5. Locate defective driven 
component and repair 

6. Vary belt tension within 
specifications 


TENSION SHEETING FABRIC 
FAILURE 

(Woven fabric on outside, 
circumference of belt has cracked or 
separated from body of belt) 


1. Tension sheeting contacting 
stationary object 


2. Excessive heat causing woven 
fabric to age 


3. Tension sheeting splice has 
fractured 


1. Correct rubbing condition 


2. Replace belt 


3. Replace belt 


CORD EDGE FAILURE 
(Tensile member exposed at edges 
of belt or separated from belt body) 


REMOVAL 
WORLD ENGINE 


1. Insert a 1/2 in.drive breaker bar into the square 
opening of the accessory drive belt tensioner (5). 
2. Rotate accessory drive belt tensioner (5) counter- 
clockwise until accessory drive belt (2) can be 
removed from pulleys. Remove accessory drive 


belt (2). 


1. Incorrect belt tension 


2. Belt contacting stationary object 
3. Pulley(s) out of tolerance 


4. Insufficient adhesion between 
tensile member and rubber matrix 


1. Inspect/Replace tensioner if 
necessary 


2. Replace belt 
3. Replace pulley 
4. Replace belt 
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CLEANING 


Clean all foreign debris from belt pulley grooves. The belt pulleys must be free of oil, grease, and coolants before 
installing the drive belt. 


INSTALLATION 
WORLD ENGINE 


NOTE: When installing drive belt on the pulleys, 
make sure that belt is properly routed and all 
V-grooves make proper contact with pulley 
grooves. 


1. Install the accessory drive belt (2) around all the 
pulleys except for the generator pulley (3). 


2. Using a 1/2 in. breaker bar, rotate accessory drive 
belt tensioner (5) counterclockwise until accessory 
drive belt (2) can be installed on the generator pul- 
ley (3). Release spring tension onto belt. 


3. Remove breaker bar from accessory drive belt ten- 
sioner (5). 
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ACCESSORY DRIVE BELT TENSIONER 
DESCRIPTION 


The automatic belt tensioner maintains proper tension on the power steering and air conditioning belt. The tensioner 
pulley can be serviced separately. 


NOTE: Tensioner arm should move freely and maintain 14.9 — 20.8 kg. (33 - 46 Ib). tension on belt. 


REMOVAL 
WORLD ENGINE 


1. Raise vehicle on hoist. 
2. Remove belt splash shield. 


FWD 
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3. Remove accessory drive belt (Refer to 7 - COOL- 
ING/ACCESSORY . DRIVE/IDRIVE BELTS - 
REMOVAL). 

4. Remove accessory drive belt tensioner mounting 
bolt. Remove accessory drive belt tensioner. 


INSTALLATION 
WORLD ENGINE 


1. Position accessory drive belt tensioner and install 
mounting bolt. Tighten bolt to 12 М-т (105 in. 16$.). 

2. Install accessory drive belt (Refer to 7 - COOLING/ 
ACCESSORY DRIVE/DRIVE BELTS - 
INSTALLATION). 


PM 
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3. Install belt splash shield. FWD 
4. Lower vehicle. 
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IDLER PULLEY 
REMOVAL 


1. Raise vehicle on hoist. 
2. Remove belt splash shield. 


3. Remove accessory drive belt (Refer to 7 - COOL- 
ING/CCESSORY . DRIVE/DRIVE BELTS 
REMOVAL). 


4. Remove idler pulley mounting bolt. Remove idler 
pulley. 


INSTALLATION 


1. Position pulley in mounting position. Install idler 
pulley mounting bolt. Tighten bolt to 28 N-m (250 
in. Ibs.). 

2. Install accessory drive belt (Refer to 7 - COOLING/ 
ACCESSORY DRIVE/DRIVE BELTS - INSTALLA- 
TION). 

3. Install belt splash shield. 

4. Lower vehicle. 
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COOLANT 


DESCRIPTION 
ENGINE COOLANT 


WARNING: Antifreeze is an ethylene glycol base coolant and is harmful if swallowed or inhaled. If swal- 
lowed, drink two glasses of water and induce vomiting. If inhaled, move to fresh air area, seek medical 
attention immediately. Do not store in open or unmarked containers. Wash skin and clothing thoroughly 
after coming in contact with ethylene glycol. Keep out of reach of children. Dispose of glycol base coolant 
properly, contact your dealer or government agency for location of collection center in your area. Do not 
open a cooling system when the engine is at operating temperature or hot under pressure, personal injury 
can result. Avoid radiator cooling fan when engine compartment related service is performed, personal 
injury can result. 


ETHYLENE-GLYCOL MIXTURES 


CAUTION: Richer antifreeze mixtures cannot be measured with normal field equipment and can cause prob- 
lems associated with 100 percent ethylene-glycol. 


The use of aluminum cylinder blocks, cylinder heads and water pumps requires special corrosion protection. Only 
Mopar® Antifreeze/Coolant, 5 year/100,000 Mile Formula (ethylene-glycol base coolant with corrosion inhibitors 
called HOAT, (Hybrid Additive Technology) is recommended. This coolant offers the best engine cooling without cor- 
rosion when mixed with 50% distilled water to obtain a freeze point of -37°C (-35°F). 


The required ethylene-glycol (antifreeze) and water mixture depends upon the climate and vehicle operating condi- 
tions. The antifreeze concentration must always be a minimum of 44 percent, year-round in all climates. If per- 
centage is lower than 44 percent, engine parts may be eroded by cavitation, and cooling system 
components may be severely damaged by corrosion. Maximum protection against freezing is provided with a 
68% antifreeze concentration, which prevents freezing down to -67.7° C (-90? F). A higher percentage will freeze at 
a warmer temperature. Also, a higher percentage of antifreeze can cause the engine to overheat because the spe- 
cific heat of antifreeze is lower than that of water. 


Use of 100 percent ethylene-glycol will cause formation of additive deposits in the system, as the corrosion inhibitive 
additives in ethylene-glycol require the presence of water to dissolve. The deposits act as insulation, causing tem- 
peratures to rise to as high as 149?C (300?F). This temperature is hot enough to melt plastic and soften solder. The 
increased temperature can result in engine detonation. In addition, 100 percent ethylene-glycol freezes at 22°С 
(-8°F ). 


PROPYLENE-GLYCOL MIXTURES 


Из overall effective temperature range is smaller than that of ethylene-glycol. The freeze point of 50/50 propylene- 
glycol and water is -32°C (-26°F). 5°C higher than ethylene-glycol's freeze point. The boiling point (protection 
against summer boil-over) of propylene-glycol is 125°C (257°F ) at 96.5 kPa (14 psi), compared to 128°C (263°F) 
for ethylene-glycol. Use of propylene-glycol can result in boil-over or freeze-up on a cooling system designed for 
ethylene-glycol. Propylene glycol also has poorer heat transfer characteristics than ethylene glycol. This can 
increase cylinder head temperatures under certain conditions. 


Propylene-glycol/ethylene-glycol Mixtures can cause the destabilization of various corrosion inhibitors, causing dam- 
age to the various cooling system components. Also, once ethylene-glycol and propylene-glycol based coolants are 
mixed in the vehicle, conventional methods of determining freeze point will not be accurate. Both the refractive index 
and specific gravity differ between ethylene glycol and propylene glycol. 
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HOAT COOLANT 


WARNING: Antifreeze is an ethylene-glycol base coolant and is harmful if swallowed or inhaled. If swal- 
lowed, drink two glasses of water and induce vomiting. If inhaled, move to fresh air area. Seek medical 
attention immediately. Do not store in open or unmarked containers. Wash skin and clothing thoroughly 
after coming in contact with ethylene-glycol. Keep out of reach of children. Dispose of glycol base coolant 
properly, contact your dealer or government agency for location of collection center in your area. Do not 
open a cooling system when the engine is at operating temperature or hot under pressure, personal injury 
can result. Avoid radiator cooling fan when engine compartment related service is performed, personal 
injury can result. 


CAUTION: Use of Propylene-Glycol based coolants is not recommended, as they provide less freeze pro- 
tection and less corrosion protection. 


The cooling system is designed around the coolant. The coolant must accept heat from engine metal, in the cylinder 
head area near the exhaust valves and engine block. Then coolant carries the heat to the radiator where the tube/ 
fin radiator can transfer the heat to the air. 


The use of aluminum cylinder blocks, cylinder heads, and water pumps requires special corrosion protection. 
Mopar® Antifreeze/Coolant, 5 Year/100,000 Mile Formula (MS-9769), or the equivalent ethylene-glycol base coolant 
with organic corrosion inhibitors (called HOAT, for Hybrid Organic Additive Technology) is recommended. This cool- 
ant offers the best engine cooling without corrosion when mixed with 5096 ethylene-glycol and 50% distilled water to 
obtain a freeze point of -37°C (-35°F). If it loses color or becomes contaminated, drain, flush, and replace with fresh 
properly mixed coolant solution. 


CAUTION: Mopar? Antifreeze/Coolant, 5 Year/100,000 Mile Formula (MS-9769) may not be mixed with any 
other type of antifreeze. Mixing of coolants other than specified (non-HOAT or other HOAT), may result in 
engine damage that may not be covered under the new vehicle warranty, and decreased corrosion protec- 
tion. 


COOLANT PERFORMANCE 


The required ethylene-glycol (antifreeze) and water mixture depends upon climate and vehicle operating conditions. 
The coolant performance of various mixtures follows: 


Pure Water- Water can absorb more heat than a mixture of water and ethylene-glycol. This is for purpose of heat 
transfer only. Water also freezes at a higher temperature and allows corrosion. 


100 percent Ethylene-Glycol - The corrosion inhibiting additives in ethylene-glycol need the presence of water to 
dissolve. Without water, additives form deposits in system. These act as insulation causing temperature to rise to as 
high as 149°C (300?F). This temperature is hot enough to melt plastic and soften solder. The increased temperature 
can result in engine detonation. In addition, 100 percent ethylene-glycol freezes at -22°C (-8?F). 


50/50 Ethylene-Glycol and Water - Is the recommended mixture, it provides protection against freezing to -37°C 
(-34°F). The antifreeze concentration must always be a minimum of 44 percent, year-round in all climates. If per- 
centage is lower, engine parts may be eroded by cavitation. Maximum protection against freezing is provided with a 
68 percent antifreeze concentration, which prevents freezing down to -67.7“С (-90°F). A higher percentage will 
freeze at a warmer temperature. Also, a higher percentage of antifreeze can cause the engine to overheat because 
specific heat of antifreeze is lower than that of water. 


CAUTION: Richer antifreeze mixtures cannot be measured with normal field equipment and can cause prob- 
lems associated with 100 percent ethylene-glycol. 


COOLANT SELECTION AND ADDITIVES 


The use of aluminum cylinder blocks, cylinder heads and water pumps requires special corrosion protection. Only 
Mopar? Antifreeze/Coolant, 5 Year/100,000 Mile Formula (glycol base coolant with corrosion inhibitors called HOAT, 
for Hybrid Organic Additive Technology) is recommended. This coolant offers the best engine cooling without cor- 
rosion when mixed with 50% distilled water to obtain to obtain a freeze point of -37?C (-35?F). If it loses color ог 
becomes contaminated, drain, flush, and replace with fresh properly mixed coolant solution. 
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CAUTION: Do not use coolant additives that are claimed to improve engine cooling. 


OPERATION 


Coolant flows through the engine block absorbing the heat from the engine, then flows to the radiator where the 
cooling fins in the radiator transfers the heat from the coolant to the atmosphere. During cold weather the ethylene- 
glycol or propylene-glycol coolant prevents water present in the cooling system from freezing within temperatures 
indicated by mixture ratio of coolant to water. 


DIAGNOSIS AND TESTING 
COOLANT CONCENTRATION TESTING 


Coolant concentration should be checked when any additional coolant was added to system or after a coolant drain, 
flush and refill. The coolant mixture offers optimum engine cooling and protection against corrosion when mixed to 
a freeze point of -37°C (-34°F) to -46°C (-50°F). The use of a hydrometer or a refractometer can be used to test 
coolant concentration. 


A hydrometer will test the amount of glycol in a mixture by measuring the specific gravity of the mixture. The higher 
the concentration of ethylene glycol, the larger the number of balls that will float, and higher the freeze protection 
(up to a maximum of 6096 by volume glycol). 


A refractometer Tool 8286 (Refer to 7 - COOLING - SPECIAL TOOLS) will test the amount of glycol in a coolant 
mixture by measuring the amount a beam of light bends as it passes through the fluid. 


Some coolant manufactures use other types of glycols into their coolant formulations. Propylene glycol is the most 
common new coolant. However, propylene glycol based coolants do not provide the same freezing protection and 
corrosion protection and is not recommended. 


CAUTION: Do not mix types of coolant corrosion protection will be severely reduced. 
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СКАМР5 НОЗЕ 
DESCRIPTION 


The cooling system uses spring type hose clamps. If a 
spring type clamp replacement is necessary, replace 
with the original Mopar? equipment spring type clamp. 


CAUTION: A number or letter is stamped into the 
tongue of constant tension clamps. If replacement 
is necessary, use only an original equipment 
clamp with matching number or letter. 


The spring type hose clamp applies constant tension 
on a hose connection. To remove a spring type hose 
clamp, use Hose clamp Tool 6094 or 8495 (or equiv- 
alent), to compress the hose clamp. 
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CONTAINER COOLANT RECOVERY 


DESCRIPTION 
WORLD ENGINE 


The coolant recovery system consists of a coolant recovery container mounted to the dash panel, a vent hose for 
the coolant recovery container, a hose connecting the container to the radiator neck, and a pressure cap. 


OPERATION - WORLD ENGINE 


The system works in conjunction with the cooling system pressure cap to utilize thermal expansion and contraction 
of the coolant to keep the coolant free of trapped air. The system provides space for expansion and contraction. 
Also, the system provides a convenient and safe method for checking and adjusting the coolant level at atmospheric 
pressure without removing the pressure cap. It also provides some reserve coolant to compensate for minor leaks 
and evaporation or boiling losses. 


REMOVAL - WORLD ENGINE 


1. Siphon coolant from coolant recovery container. 


2. Remove return hose (5) from upper radiator hose 
tee (3). 
3. Remove coolant recovery bottle mount bolt (2). 


4. Disengage coolant recovery container (6) from 
washer reservoir bottle (4). 


5. Remove coolant recovery container and drain. 
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INSTALLATION - WORLD ENGINE 


1. Engage coolant recovery container (6) into washer 
fluid reservoir (4). 


2. Install coolant recovery container mounting bolt (2) 
and tighten to 4 N-m (35 іп. 16$.). 


3. Connect hose (5) at upper radiator Tee (3). 
4. Fill coolant recovery container to proper level. 
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HEATER ENGINE BLOCK 
DESCRIPTION 


The heater is mounted in a core hole (in place of a 
core hole plug) in the engine block, with the heating 
element immersed in coolant. 


The engine block heater is available as an optional 
accessory. The heater is powered by ordinary house 
current (110 Volt AC) through a power cord and con- 
nector. 


OPERATION 
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The block heater element is submerged in the cooling system's coolant. When electrical power (110 volt А.С.) is 
applied to the element, it creates heat. This heat is transferred to the engine coolant. This provides easier engine 
starting and faster warm-up when vehicle is operated in areas having extremely low temperatures. 


DIAGNOSIS AND TESTING 
ENGINE BLOCK HEATER TESTING 


If unit does not operate, trouble can be in either the power cord or the heater element. Test power cord for conti- 
nuity with a 110-volt voltmeter or 110-volt test light; test heater element continuity with an ohmmeter or 12-volt test 


light. 
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REMOVAL 


1. Drain the cooling system (Refer to 7 - COOLING/ 
ENGINE - STANDARD PROCEDURE). 


2. Raise vehicle on hoist. 


Detach power cord plug from heater (1). 


4. Loosen screw (2) in center of heater. Remove 
heater assembly (1). 


INSTALLATION 


1. Thoroughly clean core hole and heater seat. 


2. Insert heater (1) assembly with element loop posi- 
tioned upward. 


3. With heater (1) seated, tighten center screw (2) 
securely to assure a positive seal. 


4. Connect power cord to block heater. 
5. Lower vehicle. 


6. Fill the cooling system (Refer to 7 - COOLING/EN- 
GINE - STANDARD PROCEDURE). 
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РМ 
SENSOR ENGINE COOLANT TEMP 


DESCRIPTION 
WORLD ENGINE 


There are two engine coolant sensors (ETC). One 
ETC is located in the coolant adapter and one is 
(ECT) sensor (1) threads into the cylinder head (1). 
New sensors have sealant applied to the threads. 


The ECT Sensor is a Negative Thermal Coefficient 
(NTC) Sensor. The resistance of the ECT Sensor 
changes as coolant temperature changes. This results 
in different input voltages to the PCM. The PCM also 
uses the ECT Sensor input to operate the radiator 
cooling fan(s), and send a message over the PCI bus 
to the instrument cluster for temperature gauge 
operation. 


OPERATION 


ENGINE 


7-91 
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The ECT sensor provides an input to the PCM. As temperature increases, resistance of the sensor decreases. As 
coolant temperature varies, the ECT sensor resistance changes resulting in a different voltage value at the PCM 
ECT sensor signal circuit. The ECT sensor provides input for various PCM operations. The PCM uses the input to 
control air-fuel mixture, timing, and radiator fan on/off times. The ECT sensor input is also used for temperature 


gauge operation. 
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REMOVAL 


CYLINDER HEAD MOUNTED 


1 


3. 
. Remove ECT Sensor (1). 


. Disconnect negative battery cable. 
2. 


Partially drain cooling system below level of ECT 
Sensor (1). 


Disconnect ECT Sensor electrical connector. 


COOLANT ADAPTER MOUNTED 


1. 
2. 


3. 
4. 


Disconnect negative battery cable. 


Partially drain cooling system below level of ECT 
Sensor (1). 


Disconnect ECT Sensor electrical connector. 
Remove ECT Sensor (1). 


PM 
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INSTALLATION 
COOLANT ADAPTER MOUNTED 


1. Install ECT Sensor (1). Make sure coolant sensor 
is locked in place 


2. Reconnect ECT Sensor electrical connector. 


3. Fill cooling system (Refer to 7 - COOLING/ENGINE 
- STANDARD PROCEDURE). 


4. Connect negative battery cable. 


8187d9fe 


CYLINDER HEAD MOUNTED 
1. Install ECT Sensor (1). Tighten sensor to 19 N-m 


(168 in. Ibs.). 
2. Reconnect ECT Sensor electrical connector. 


3. Fill cooling system (Refer to 7 - COOLING/ENGINE 
- STANDARD PROCEDURE). 


4. Connect negative battery cable. 
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THERMOSTAT ENGINE COOLANT 
DESCRIPTION 


The primary thermostat is located on the front of the 
water plenum in the thermostat housing/coolant inlet. 
The thermostat has an air bleed vent located on its 
flange. The air bleed vent (1) and the locator dimple 
on thermostat seal provide for proper positioning of 
thermostat in inlet housing. 


The secondary thermostat is located in the cylinder 
head under the water plenum. 


SIDE VIEW ары 


OPERATION 


The engine cooling thermostat is a wax pellet driven, reverse poppet choke type. The thermostat is designed to 
provide the fastest warm up possible by preventing leakage through it and to guarantee a minimum engine oper- 
ating temperature of 88 to 93?C (192 to 199?F). 


The primary thermostat starts to open at 77? C (171? F) and is fully open at 89? C (193? F). The secondary ther- 
mostat starts to open at 95? C (203?F) and is fully open at 108? C (226? F). 


The thermostat is operated by a wax filled chamber (pellet) which is sealed. When coolant reaches a predetermined 
temperature, the wax expands enough to overcome the closing spring and water pump pressure, which forces the 
thermostat to open. Coolant leakage into the wax pellet will cause a thermostat to fail in the open position. Do not 
attempt to free-up a stuck open thermostat. 


If the thermostat is stuck open or allows coolant leakage through it, the engine will not operate at the proper tem- 
perature for obtaining engine fuel efficiency, performance and emissions levels. If this condition occurs, a diagnostic 
trouble code will be set and a MIL light will be turned on. Refer to the Powertrain Diagnostic Procedures manual for 
further information and diagnostics provided. 


DIAGNOSIS AND TESTING - ENGINE COOLANT THERMOSTAT 


The thermostat is operated by a wax filled chamber (pellet) which is sealed. When heated coolant reaches a pre- 
determined temperature the wax pellet expands enough to overcome the closing spring and water pump pressure, 
which forces the valve to open. Coolant leakage into the pellet will cause a thermostat to fail open. Do not attempt 
to free up a thermostat with a screwdriver. 


Thermostat diagnostics is included in powertrain control module's (PCM) programing for on-board diagnosis. The 
malfunction indicator light (MIL) will illuminate and a diagnostic trouble code (DTC) will be set when an "open too 
soon" condition occurs. Do not change a thermostat for lack of heater performance or temperature gauge position, 
unless a ОТС is present. For other probable causes, (Refer to 7 - COOLING/ENGINE - DIAGNOSIS AND TEST- 
ING). Thermostat failing shut is the normal long term mode of failure, and normally, only on high mileage vehicles. 
The temperature gauge will indicate this (Refer to 7 - COOLING/ENGINE - DIAGNOSIS AND TESTING). 
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REMOVAL 


PRIMARY THERMOSTAT 

1. Partially drain cooling system. (Refer to 7 - COOL- 
ING - STANDARD PROCEDURE). 

. Remove air filter housing. 

. Disconnect coolant hose (1) from inlet housing (2). 

. Remove inlet housing bolts (3). 


. Remove thermostat assembly, and clean sealing 
surfaces. 
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SECONDARY THERMOSTAT 

1. Partially drain cooling system. (Refer to 7 - COOL- 
ING - STANDARD PROCEDURE). 

2. Remove air filter housing. 

3. Disconnect coolant hoses (1) from rear of coolant 
adapter (2). 

4. Remove radiator hose (3). 

5. Remove coolant hose (4) from front of coolant 
adapter (2). 

6. Remove coolant adapter mounting bolts. 


7. Carefully slide coolant adapter off water pump inlet 
tube and remove coolant adapter (2) and second- 
ary thermostat. 


м 
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7-36 ENGINE 


INSTALLATION 
PRIMARY THERMOSTAT 


1. Position thermostat into the water plenum, aligning 
air bleed with the location notch on inlet housing 
(2). 

2. Install inlet housing (2) onto coolant adapter. 
Tighten bolts to 12.5 N-m (110 in. Ibs.). 


3. Connect coolant hose (1). 
4. Install air filter housing. 


5. Fill cooling system (Refer to 7 - COOLING/ENGINE 
- STANDARD PROCEDURE). 


SECONDARY THERMOSTAT 


1. Position thermostat into the cylinder head. 


2. Inspect the water pump inlet tube O-rings for dam- 
age before installing the tube in the coolant 
adapter. Replace O-ring as necessary. 


3. Lubricate O-rings with soapy water. 


4. Position coolant adapter on water pump inlet tube 
and cylinder head. 


5. Install coolant adapter mounting bolts. Tighten bolts 
to 12.5 N-m (110 in. Ibs.). 


. Connect front coolant hose (1). 

. Connect two rear coolant hoses (1). 
. Connect radiator hose (3). 

. Install air filter housing. 


0. Fill cooling system (Refer to 7 - COOLING/EN- 
GINE - STANDARD PROCEDURE). 
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CAP RADIATOR PRESSURE 


DESCRIPTION 
GAS ENGINES 


The cooling system is equipped with a pressure cap 
that releases built up pressure, maintaining a range of 
97-124 kPa (14-18 psi). 


There is also a vent valve (6) in the center of the cap. 
This valve also opens when coolant is cooling and 
contracting, allowing coolant to return to radiator from 
coolant recovery container by vacuum through con- 
necting hose. If valve is stuck shut, the radiator 
hoses will be collapsed on cool down. Clean the 
vent valve to ensure proper sealing when boiling 


point is reached. (7) © 9407-12 


OPERATION 
GAS ENGINES 


The pressure cap allows the cooling system to operate at higher than atmospheric pressure. The higher pressure 
raises the coolant boiling point; this allows increased radiator cooling capacity. 


The secondary gasket in the cap seals the filler neck and the primary gasket seals the cooling system so that 
vacuum can be maintained, allowing coolant to be drawn back into the radiator from the reserve container. 


A vent valve in the center of the cap will remain shut as long as the cooling system is pressurized. As the coolant 
cools, it contracts and creates a vacuum in cooling system. This causes the vacuum valve to open and coolant in 
reserve/overflow tank to be drawn through connecting hose into radiator. If the vacuum valve is stuck shut, or over- 
flow hose is kinked, radiator hoses will collapse on cool-down. 


DIAGNOSIS AND TESTING 
DIAGNOSIS AND TESTING - COOLING SYSTEM PRESSURE CAP TESTING 


Dip the pressure cap in water. Clean any deposits off 
the vent valve or its seat and apply cap to end of the 
Pressure Cap Test Adaptor that is included with the 
Cooling System Tester 7700. Working the plunger, 
bring the pressure to 104 kPa (15 psi) on the gauge. If 
the pressure cap fails to hold pressure of at least 97 
kPa (14 psi), replace the pressure cap. 


CAUTION: The Cooling System Tester Tool is very 
sensitive to small air leaks that will not cause 
cooling system problems. A pressure cap that 
does not have a history of coolant loss should not 
be replaced just because it leaks slowly when 
tested with this tool. Add water to the tool. Turn 
tool upside down and recheck pressure cap to (1) 
confirm that сар is bad. 


9407-29 


If the pressure cap tests properly while positioned on Cooling System Tester 7700, but will not hold pressure or 
vacuum when positioned on the filler neck. Inspect the filler neck and cap top gasket for irregularities that may 
prevent the cap from sealing properly. 
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DIAGNOSIS AND TESTING - COOLING SYSTEM PRESSURE RELIEF TESTING 


WARNING: IF VEHICLE HAS BEEN RUN RECENTLY, WAIT 15 MINUTES BEFORE REMOVING CAP. PLACE A 
SHOP TOWEL OVER THE CAP, AND WITHOUT PUSHING DOWN, ROTATE IT COUNTERCLOCKWISE TO THE 
FIRST STOP. ALLOW FLUIDS TO ESCAPE THROUGH THE OVERFLOW TUBE. WHEN THE SYSTEM STOPS 
PUSHING COOLANT AND STEAM INTO THE COOLANT RECOVERY CONTAINER AND PRESSURE DROPS, 
PUSH DOWN ON THE CAP AND REMOVE IT COMPLETELY. SQUEEZING THE RADIATOR INLET HOSE WITH 
A SHOP TOWEL (TO CHECK PRESSURE) BEFORE AND AFTER TURNING TO THE FIRST STOP IS RECOM- 
MENDED. 


WARNING: THE WARNING WORDS "DO NOT OPEN HOT" ON THE PRESSURE CAP IS A SAFETY PRECAU- 
TION. WHEN HOT, THE COOLING SYSTEM BUILDS UP PRESSURE. TO PREVENT SCALDING OR OTHER 
INJURY, THE PRESSURE CAP SHOULD NOT BE REMOVED WHILE THE SYSTEM IS HOT AND/OR UNDER 
PRESSURE. 


The pressure cap upper gasket to filler neck seal can be checked by removing the overflow hose at the radiator 
filler neck overflow nipple. Attach the radiator pressure tester to the filler neck overflow nipple, and pump air into 
the system. The pressure cap upper gasket should relieve pressure at 69-124 kPa (10-18 psi), and hold pressure at 
55 kPa (8 psi) minimum. 
There is no need to remove the pressure cap at any time except for the following purposes: 

e Check and adjust coolant freeze point 

e Refill system with new coolant 

e Conducting service procedures 

e Checking for leaks 


CLEANING 


Use only a mild soap to clean the pressure cap. 


INSPECTION 


Hold the cap in your hand, top side up.. The vent 
valve (6) at the bottom of the cap should open. If the 
rubber seal (5) has swollen, preventing the valve from 
opening, replace the cap. 


Hold the cleaned cap in your hand, upside down. | 
any light can be seen between vent valve (6) and the 
rubber seal (5), replace the cap. Do not use a 
replacement cap that has a spring to hold the vent 
shut. 


A replacement cap must be of the type designed for a Ө) 
full pressure coolant systems. This design ensures 9 
coolant return to the radiator. 
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DRAINCOCK RADIATOR 
REMOVAL 


CAUTION: Use of pliers on draincock is not rec- 
ommended. Damage may occur to radiator or 
draincock. 


NOTE: It is not necessary to remove draincock 
during a routine coolant drain. N 


ENGINE - STANDARD PROCEDURE). 
2. Open the draincock (2) by turning it counterclock- 
wise until it stops. (2) 
3. Тит the draincock (2) back (clockwise) 1/8 turn. 
4. Pull the draincock (2) from the radiator tank (1). 


1. Drain the cooling system (Refer to 7 - COOLING/ N 


80c4f4e9 


INSTALLATION 


1. Align draincock stem to radiator tank opening. 


2. Push draincock (2) into the radiator tank opening. 
3. Tighten the draincock (2) by turning clockwise until 


it stops. (D 


4. Fill the cooling system (Refer to 7 - COOLING/EN- у 
GINE - STANDARD PROCEDURE). N 
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FAN-RADIATOR 
DESCRIPTION 


The radiator cooling fans are dual-speed electric motor driven fans. The radiator fan assembly includes two electric 
motors, two five blade fans, and a support shroud that is attached to the radiator. The radiator fans are serviced as 
an assembly. 


OPERATION 


Radiator fan operation is controled by the Totally Integrated Power Module (TIPM), with inputs from the temperature 
of the coolant, which is sensed by the coolant temperature sensor, and vehicle speed which is measured by the 
vehicle speed sensor. The (TIPM) turns on the fan through either the high or low speed fan relay. The PCM pro- 
vides a ground to the relay's control circuit. The fan relays are located in the (TIPM). Refer to the label beneath 
the(TIPM) cover for location of fan relays. 


Refer to Radiator Fan Operation Chart for fan operation specifications. For fan circuit wiring diagrams, refer to 
WIRING DIAGRAMS. 


If the cooling fan is inoperative or a Diagnostic Trouble Code (ОТС) related to fan control has been set, refer to the 
appropriate Powertrain Diagnostic Information for diagnostic procedures. 


RADIATOR FAN OPERATION CHART 


Fan On: 
Fan Off: 98.8? C (210? F) 


A/C Off —vehicle speed > 70.8 km/h (44 mph) (until vehicle speed drops below 58 km/h (36 mph) 


Fan On: on 
Fan ОҒ 
A/C On -апу vehicle speed 


DIAGNOSIS AND TESTING 
RADIATOR FAN 


(Refer to Appropriate Diagnostic Information) 
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REMOVAL - WORLD ENGINE 


NOTE: The fan motor, fan, and the shroud are ser- 
viced as an assembly. (1) 


ЧИ ШАШУ 


WARNING: DO NOT OPEN THE RADIATOR DRAIN- 
COCK WITH THE SYSTEM HOT AND UNDER 
PRESSURE BECAUSE SERIOUS BURNS FROM 
COOLANT CAN OCCUR. 


1. Disconnect negative cable from battery. 


2. Drain cooling system below upper radiator hose 
level (Refer to 7 - COOLING/ENGINE - STAN- 
DARD PROCEDURE). 


3. Remove grille (Refer to 23 - BODY/EXTERIOR/ 
GRILLE - REMOVAL). 


. Disconnect upper radiator hose from radiator. 
. Hoist vehicle. (2) 
. Disconnect radiator fan electrical connector. 
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. Remove Ше two lower and left side radiator fan 
Screws. 


8. Lower vehicle and remove the remaining radiator fan attaching screws. 
CAUTION: Care should be taken not to damage the radiator cooling fins and tubes during fan removal. 
9. Remove radiator fan by lifting up from the engine compartment. 


INSTALLATION - WORLD ENGINE 


1. Install the radiator fan into position on the radiator. 


2. Hand start all radiator fan fasteners. (1) 
3. Tighten all radiator fan retaining screws to 6 Мет М | рн > 
Е z A | || Ц | | 
(55 in. Ibs.). А--- 


4. Connect radiator fan electrical connector. 
. Lower vehicle. 


6. Connect the upper radiator hose to radiator. Align 
hose and position clamp so it will not interfere with 
the engine or the hood. 

7. Install upper radiator closure panel and center 
brace (Refer to 23 - BODY/EXTERIOR/RADIATOR 
CLOSURE PANEL - INSTALLATION). 


8. Install grille (Refer to 23 - BODY/EXTERIOR/ 
GRILLE - INSTALLATION). 


9. Install battery tray and battery. 
10. Connect cables to battery. (2) 


11. Fill cooling system (Refer to 7 - COOLING/EN- 
GINE - STANDARD PROCEDURE). 
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RADIATOR 
DESCRIPTION 


The radiator is a down-flow type (vertical tubes) with design features that provide greater strength, as well as suf- 
ficient heat transfer capabilities to keep the engine coolant within operating temperatures. 


The radiator has an aluminum core with plastic tanks. Although stronger than brass, plastic tanks are subject to 
damage by impact. Always handle radiator with care. 


OPERATION 


The radiator functions as a heat exchanger, using air flow across the exterior of the radiator tubes. This heat is then 
transferred from the coolant and into the passing air. 


REMOVAL 


WARNING: DO NOT OPEN THE RADIATOR DRAINCOCK WITH THE SYSTEM HOT AND UNDER PRESSURE 
BECAUSE SERIOUS BURNS FROM COOLANT CAN OCCUR. 


. Drain cooling system (Refer to 7 - COOLING/ENGINE - STANDARD PROCEDURE). 
. Remove radiator fan (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - REMOVAL). 
. Disconnect lower radiator hose. 

. Remove fasteners attaching AC condenser to radiator. Reposition AC condenser. 


. Remove radiator assembly by lifting it up from the engine compartment. Care should be taken not to damage 
the cooling fins and tubes during removal. 


CLEANING 


Clean radiator fins are necessary for good heat transfer. The radiator and air conditioning fins should be cleaned 
when an accumulation of debris has occurred. With the engine cold, apply cold water and compressed air to the 
back (engine side) of the radiator to flush the radiator and/or A/C condenser of debris. 


INSPECTION 


Inspect the radiator tanks for cracks, broken or missing fittings also inspect the joint where the tanks seam up to the 
radiator core for signs of leakage and/or deteriorating seals. 
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Inspect radiator core for corroded, bent or missing cooling fins. Inspect the core for bent or damaged cooling tubes. 


INSTALLATION 


1. Install the lower air seal to radiator. 


NOTE: Turbocharger Equipped Vehicles: When lowering radiator, make sure lower radiator pins engage 
properly through Charge Air Cooler locating tabs. 


. Position radiator into mounting position. 

. Position A/C condenser against radiator. Hand start fasteners. 

. Install fasteners attaching Charge Air Cooler to radiator. Tighten fasteners to 8 N-m (70 in. 16$.) 

. Install radiator fan/shroud assembly. Hand start fasteners. 

. Tighten all condenser fasteners to 8 М-т (70 in. 16$.). 

. Tighten all radiator fan fasteners to 6 М-т (55 in. 16$.). 

. Install fasteners attaching transmission oil cooler to radiator. Tighten fasteners to 8 N-m (70 in. Ibs.). 
. Raise vehicle on hoist. 

. Connect the lower air seal to the side air seals. 


Connect lower radiator hose. Align the hose and position the clamp so it will not interfere with engine compo- 
nents. 


. Connect the radiator fan electrical connector. 
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13. 
14. 
15. 
16. 
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Connect the power steering hoses. 
Close radiator draincock. 
Lower vehicle. 


Turbocharger equipped vehicles: Inspect radiator inlet neck o-ring. Replace if necessary. Install radiator inlet 
neck. Tighten fasteners to 6 N-m (55 іп. Ibs.). 


. Connect upper radiator hose. Align the hose and position the clamp to prevent interference with the engine or 


hood. 


. Install upper radiator closure panel and center brace (Refer to 23 - BODY/EXTERIOR/RADIATOR CLOSURE 


PANEL - INSTALLATION). 


. Install grille (Refer to 23 - BODY/EXTERIOR/GRILLE - INSTALLATION). 

. Install battery tray and battery. 

. Connect positive battery cable. Connect negative battery cable. 

. Install air cleaner housing assembly. 

. Fill cooling system with coolant (Refer to 7 - COOLING/ENGINE - STANDARD PROCEDURE). 

. Operate engine until it reaches normal operating temperature. Check cooling system for correct fluid level. 
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PUMP-WATER 


DESCRIPTION 
WORLD ENGINE 


The water pump (3) on the world engine is attached to 
the water pump adapter on the front of the cylinder 
block. 


The water pump is driven by the accessory drive belt. 
The water pump is connected to the water plenum by 
the return tube. 


8183ae38 


DIAGNOSIS AND TESTING 
WATER PUMP 


A quick flow test to determine if the water pump is working effectively is to check heater system for proper opera- 
tion. A defective pump will not provide an adequate flow of heated coolant through the system. 


WARNING: DO NOT REMOVE THE COOLING SYSTEM PRESSURE CAP WITH THE SYSTEM HOT AND 
UNDER PRESSURE BECAUSE SERIOUS BURNS FROM COOLANT CAN OCCUR. 


Another flow test to help determine water pump operation is as follows: 
1. Remove cooling system pressure cap. 

2. Remove a small amount of coolant from the system. 

3. Start the engine and warm up until thermostat opens. 
4 


. With the thermostat open and coolant level low, visually inspect for coolant flow. If flow is present, the water 
pump is pumping coolant through the system. 
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REMOVAL - WORLD ENGINE 


1. 


Remove the accessory drive belt (Refer to 7 - 
COOLING/ACCESSORY DRIVE/DRIVE BELT - 
REMOVAL). 


. Drain engine coolant (Refer to 7 - COOLING/EN- 


GINE - STANDARD PROCEDURE - DRAIN COOL- 
ING SYSTEM). 


. Raise vehicle (Refer to LUBRICATION & MAINTE- 


NANCE/HOISTING - STANDARD PROCEDURE). 


. Remove accessory drive belt splash shield. 
. Drain cooling system (Refer to 7 - COOLING/EN- 


GINE - STANDARD PROCEDURE). 


. Remove screws attaching water pump pulley (1). 


Remove pulley (1). 


. Remove water pump mounting bolts (2). 


Remove water pump (3). 


INSPECTION 


Replace water pump body assembly if it has any of these defects: 


e Cracks or damage on the body. 
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• Coolant leaks from the shaft seal, evident by wet coolant traces on the pump Боду. 


е Loose or rough turning bearing. 


e Impeller rubs either the pump body or the engine block. 


е |трейег loose or damaged. 
e Sprocket or sprocket flange loose or damaged. 


INSTALLATION - WORLD ENGINE 


1. 


Position water pump assembly (3) into water pump 
housing (4). 


. Install mounting bolts (2). Tighten bolts to 12 N-m 


(105 in. Ibs.). 


. Install water pump pulley (1). Tighten bolts to 28 


Мет (21 ft. Ibs.). 


. Install drive belt splash shield. 
. Lower vehicle. 
. Install accessory drive belt (Refer to 7 - COOLING/ 


ACCESSORY DRIVE/DRIVE BELT - INSTALLA- 
TION). 


. Connect battery negative terminal. 
. Fill cooling system (Refer to 7 - COOLING - STAN- 


DARD PROCEDURE - 
SYSTEM). 


FILLING COOLING 


81875654 


7-46 ENGINE 


INLET TUBEWATER PUMP-WORLD ENGINE 
REMOVAL 


The water pump inlet tube (3) connects the water 
pump to the coolant adapter. This tube is sealed by an 
O-ring and held in place by fasteners to the water 
pump housing. 


1. 


Drain cooling system (Refer to 7 - COOLING/EN- 
GINE - STANDARD PROCEDURE). 


. Remove the coolant adapter and secondary ther- 


mostat (Refer to 7 - COOLING/ENGINE/ENGINE 
COOLANT THERMOSTAT - REMOVAL). 


. Raise and support vehicle. 
. Remove inlet tube mounting nuts (1). 
. Remove inlet tube (3). 


INSTALLATION 


1. 


Inspect the O-ring for damage before installing the 
tube. Replace O-ring as necessary. 


. Lubricate O-rings with soapy water. 
. Install new water inlet gasket between tube and 


water pump housing (2). 


. Position water pump inlet tube (3) on water pump 


housing (2). Hand tighten nuts to aide in tube align- 
ment. 


. Install secondary thermostat and coolant adapter 


(Refer to 7 - COOLING/ENGINE/ENGINE COOL- 
ANT THERMOSTAT - INSTALLATION). 

Tighten coolant tube nuts (1) to 24 N-m (212 in. 
[05.). 


. Fill cooling system (Refer to 7 - COOLING/ENGINE 


- STANDARD PROCEDURE). 
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TRANSMISSION 


STANDARD PROCEDURE - TRANSMISSION COOLER LINE QUICK CONNECT 


FITTING DISASSEMBLY/ASSEMBLY 
DISCONNECT 


1. 


2. 


Remove dust cap by pulling it straight back off of 
quick connect fitting (1). 

Place disconnect tool Release Tool 8875A (4) onto 
transmission cooler line with the fingers of the tool 
facing the quick connect fitting. 


. Slide disconnect tool down the transmission line 


and engage the fingers of the tool into the retaining 
clip. When properly engaged in the clip, the tool 
will fit flush against the quick connect fitting. 


. Rotate the disconnect tool 60? to expand the 


retaining clip. 


. While holding the disconnect tool against the quick 


connect fitting, pull back on the transmission cooler 
line to remove. 


PM 
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1. Align transmission cooler line (3) with quick соп- 
nect fitting while pushing straight into the fitting. 


2. Push in on transmission cooler line until a “click” is 
heard or felt. 


3. Slide dust cap (4) down the transmission cooler 
line and snap it over the quick connect fitting until it 
is fully seated and rotates freely. Dust cap will only 
snap over quick connect fitting when the transmis- 
sion cooler line is properly installed. 


NOTE: If dust cap will not snap into place, repeat 
assembly step #2. 


TRANSMISSION 
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COOLER AUTOMATIC TRANSMISSION 


DESCRIPTION 


The automatic transmission cooler is located in the 
front of the radiator and behind the front fascia and is 
combined with the A/C condenser. The transmission 
cooler is a heat exchanger that allows heat in the 
transmission fluid to be transferred to the air passing 
over the cooler fins. 


The Transmission oil cooler/A/C condenser assembly 
is equipped with quick connect fitting for the transmis- 
sion oil cooler lines. 


REMOVAL 


1. Remove front fascia (Refer to 13 - FRAME & 
BUMPERS/BUMPERS/FRONT FASCIA - 
REMOVAL). 

2. Recover refrigerant (Refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE). 

3. Disconnect A/C lines. 

4. Using Tool 9586 disconnect cooler line from the 
combination cooler (Refer to 7 - COOLING/ 
TRANSMISSION - STANDARD PROCEDURE). 

5. Remove combination cooler mounting bolts. 


6. Remove combination cooler (2). 
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CLEANING 


Check the external cooler for debris on the cooling fin surfaces. Clean as necessary. 


INSPECTION 

Inspect all hoses, tubes, clamps and connections for leaks, cracks, or damage. Replace as necessary. Use only 
approved transmission oil cooler hoses that are molded to fit the space available. 

Inspect external coolers for leaks, loose mounts, or damage. Replace as necessary. 


INSTALLATION 


1. Replace automatic transmission cooler hoses and 
clamps. 

2. Connect hoses to combination cooler (2) (Refer to 
7 - COOLING/TRANSMISSION - STANDARD 
PROCEDURE). 


3. Install combination cooler (2). Tighten screws to 8 
N-m (70 in. Ibs.). 
4. Install radiator closure panel center brace. 


5. Install upper radiator closure panel (Refer to 23 - 
BODY/EXTERIOR/RADIATOR CROSSMEMBER - 
INSTALLATION). 


6. Install grille (Refer to 23 - BODY/EXTERIOR/ 
GRILLE - INSTALLATION). 

7. Start engine and check transmission fluid level. 
Adjust level as necessary. 


1 80c4f49a 
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DIAGNOSIS AND TESTING 


8А- 4 AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS PM 


B1401-FRONT LEFT AUDIO SPEAKER OUTPUT CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 

e With the Radio on. 

e Set Condition: 

e When the Output circuit is LOW for more than three seconds. 


Possible Causes 


SPEAKER 


(X201) (X291) LEFT FRONT SPEAKER OUTPUT CIRCUIT 


Diagnostic Test 


1 . INTERMITTENT CONDITION 


Turn the ignition on. 

With the scan tool, clear all Audio DTC's. 
Turn the radio on. 

With the scan tool, read the DTC information. 


Does the scan tool read: B1401-FRONT LEFT AUDIO SPEAKER OUTPUT CIRCUIT LOW? 


Yes >> Go To2 

No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST VER 1. 


2. (X201) (X291) SPEAKER OUTPUT CIRCUITS 


Turn the ignition off. 

Disconnect the Radio C1 harness connector. 

Disconnect the Front Left Audio Speaker connector. 

Measure the resistance between ground and each speaker (Х201)(+) and (X291)(-) circuit. 


Is the resistance below 1000.0 ohms for each circuit? 


Yes >> Repair the applicable speaker (+) or (-) output circuit for a short to ground condition. 
No >> Go To 3 


З. SPEAKER 
Turn the ignition off. 
Disconnect the Front Left Audio Speaker. 
Turn the ignition on. 
Turn the radio on. 
With the scan tool, clear all Audio DTC's. 
With the scan tool, read the DTC information. 
Does the scan tool read: B1401-FRONT LEFT AUDIO SPEAKER OUTPUT CIRCUIT LOW? 


Yes >> Нерасе the speaker in accordance with the service information. 
Perform the BODY VERIFICATION TEST VER 1. 


No >> Test Complete. 
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B1402-FRONT LEFT AUDIO SPEAKER OUTPUT CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 


8A- 7 


SPEAKER 


(X201) SPEAKER OUTPUT CIRCUIT (+) 
(X291) SPEAKER OUTPUT CIRCUIT (-) 


Diagnostic Test 


1 . INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, read Radio DTCs. 


Does the scan tool display active: B1402-FRONT LEFT AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 


matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. 


2. CHECK FOR VOLTAGE ON THE (X201) SPEAKER (+) CIRCUIT 


Turn the ignition off. 

Disconnect the Radio C1 harness connector. 
Disconnect the Left Front Speaker harness connector. 
Measure for voltage on the (X201) Speaker (+) circuit. 


Is the voltage above 10.0 volts? 


Yes >> Repair the (X201) Speaker (+) circuit for a short to voltage. 
Perform BODY VERIFICATION TEST VER-1. 


No >> Go To З 


9. CHECK FOR VOLTAGE ON THE (X291) SPEAKER (-) CIRCUIT 
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Measure for voltage on the (X291) Speaker (-) circuit. 
Is the voltage above 10.0 volts? 
Yes >> Repair the (X291) Speaker (-) circuit for a short to voltage. 
Perform BODY VERIFICATION TEST VER-1. 


No >> Нерасе the radio in accordance with the service informa- 
tion. 
Perform BODY VERIFICATION TEST VER-1. 
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B1403-FRONT LEFT AUDIO SPEAKER OUTPUT CIRCUIT OPEN 
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For a complete wiring diagram Refer to Section 8W. 


РМ 


When Monitored: 
With the radio on. 


AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS 


8A- 9 


• Set Condition: 
e When the output circuit is open for more than three seconds. The Radio will not set the fault if the radio con- 
firms an amplifier is on the BUS. 


Possible Causes 


SPEAKER 
(X201) (X291) LEFT FRONT SPEAKER OUTPUT CIRCUIT 


Diagnostic Test 


1 . INTERMITTENT CONDITION 

Turn the ignition on. 

With the scan tool, clear all Audio DTC's. 
Turn the radio on. 

With the scan tool, read the DTC information. 


Does the scan tool read: B1403-FRONT LEFT AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 


Yes >> Go То 2 


Мо >> The condition Ша! caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST VER 1. 


2. (X201) (X291) SPEAKER OUTPUT CIRCUITS 


Turn the ignition off. 

Disconnect the Radio C1 harness connector. 

Disconnect the Front Left Audio Speaker connector. [0] SH 
Measure the resistance of each speaker (X201)(+) and (X291)(-) circuit 


between the radio and the speaker. На (Co) 


Is the resistance below 5.0 ohms for each circuit? Г АЕМ, 


Үеѕ >> Со То 3 LEFT 
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No >> Repair the applicable output speaker circuit for an open condition. 
Perform the BODY VERIFICATION TEST VER 1. 


8A- 10 AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS PM 
3. SPEAKER 

Turn the ignition off. 

Disconnect the Front Left Audio Speaker. (EB 


Turn the ignition on. 

Turn the radio on. 

With the scan tool, clear all Audio DTC's. 
With the scan tool, read the DTC information. 


Does the scan tool read: B1403-FRONT LEFT AUDIO SPEAKER 
OUTPUT CIRCUIT OPEN? 


Yes >> Replace the speaker in accordance with the service infor- 
mation. 


Perform the BODY VERIFICATION TEST VER 1. 
No >> Test Complete. 
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B1405-FRONT RIGHT AUDIO SPEAKER OUTPUT CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the radio on. 

e Set Condition: 

e When the output circuit is LOW for more than three seconds. 


Possible Causes 


SPEAKER 


(X202) (X292) RIGHT FRONT SPEAKER OUTPUT CIRCUIT 


Diagnostic Test 


1 . INTERMITTENT CONDITION 
Turn the ignition on. 
With the scan tool, clear all Audio DTC's. 
Turn the radio on. 
With the scan tool, read the DTC information. 
Does the scan tool read: B1405-FRONT RIGHT AUDIO SPEAKER OUTPUT CIRCUIT LOW? 


Yes >> Со To2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Perform the BODY VERIFICATION TEST VER 1. 


2. (X202) (X292) SPEAKER OUTPUT CIRCUITS 
Turn the ignition off. 


Disconnect the Radio C1 harness connector. 


Disconnect the Front Right Audio Speaker connector. Д чат 
Measure the resistance between ground and each speaker (Х202)(+) Б (Go) 


and (X292)(-) circuit. 


Is the resistance below 1000.0 ohms for each circuit? E 
Yes >> Repair the applicable speaker (+) or (-) output circuit for a RIGHT 
short to ground condition. ed 
7 WHITE 8 
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3. SPEAKER 


8A - 13 


Turn the ignition off. 

Disconnect the Front Right Audio Speaker. 
Turn the ignition on. 

Turn the radio on. 

With the scan tool, clear all Audio DTC's. 
With the scan tool, read the DTC information. 


Does the scan tool read: B1405-FRONT RIGHT AUDIO 
SPEAKER OUTPUT CIRCUIT LOW? 


Yes >> Нерасе the speaker in accordance with the service infor- 
mation. 
Perform the BODY VERIFICATION TEST VER 1. 


No >> Test Complete. 
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B1406-FRONT RIGHT AUDIO SPEAKER OUTPUT CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 


SPEAKER 


(X202) SPEAKER OUTPUT CIRCUIT (+) 
(X292) SPEAKER OUTPUT CIRCUIT (-) 


Diagnostic Test 


1 . INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, read Radio DTCs. 


Does the scan tool display active: B1406-FRONT RIGHT AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK FOR VOLTAGE ON THE (X202) SPEAKER (+) CIRCUIT 


Turn the ignition off. 


Disconnect the Radio C1 harness connector. ӘП» 
Disconnect the Right Rear Speaker harness connector. 
Measure for voltage on the (X202) Speaker (+) circuit. OR (Go) 
Is the voltage above 10.0 volts? ши ја 
Yes >> Hepair the (X202) Speaker (+) circuit for a short to voltage. SPEAKER- 
Perform BODY VERIFICATION TEST VER-1. aie 
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2. CHECK FOR VOLTAGE ON THE (X292) SPEAKER (-) CIRCUIT 
Measure for voltage on the (X292) Speaker (-) circuit. 
Is the voltage above 10.0 volts? 
Е 

Yes >> Repair the (X292) Speaker (-) circuit for a short to voltage. "(e 

Perform BODY VERIFICATION TEST VER-1. ШЕЛІ Co) 
No >> Replace the radio in accordance with the service informa- 3 
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B1407-FRONT RIGHT AUDIO SPEAKER OUTPUT CIRCUIT OPEN 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the radio on. 

e Set Condition: 

e When the output circuit is open for more than three seconds. The Radio will not set the fault if the radio con- 
firms an amplifier is on the BUS. 


Possible Causes 


SPEAKER 
(X202) (X292) RIGHT FRONT SPEAKER OUTPUT CIRCUIT 


Diagnostic Test 


1 . INTERMITTENT CONDITION 

Turn the ignition on. 

With the scan tool, clear all Audio DTC's. 
Turn the radio on. 

With the scan tool, read the DTC information. 


Does the scan tool read: B1407-FRONT RIGHT AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 


Yes >> Go То 2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST VER 1. 


2. (X202) (X292) SPEAKER OUTPUT CIRCUITS 


Turn the ignition off. 
Disconnect the Radio C1 harness connector. 


Disconnect the Front Right Audio Speaker connector. [0] SH 
Measure the resistance of each speaker (X202)(+) and (X292)(-) circuit Не: | (бо) 
1 защо 


between the Radio and the Speaker. 
Is the resistance below 5.0 ohms for each circuit? 


Yes >> Go То З 
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No >> Hepair the applicable Output Speaker circuit for an open condition. 
Perform the BODY VERIFICATION TEST VER 1. 
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3. SPEAKER 


PM 


Turn the ignition off. 

Disconnect the Front Right Audio Speaker. 
Turn the ignition on. 

Turn the Radio on. 

With the scan tool, clear all Audio DTC’s. 
With the scan tool, read the DTC information. 


Does the scan tool read: B1407-FRONT RIGHT AUDIO 
SPEAKER OUTPUT CIRCUIT OPEN? 


Yes >> Replace the Speaker in accordance with the service infor- 
mation. 


Perform the BODY VERIFICATION TEST VER 1. 
No >> Test Complete. 
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B1409-REAR LEFT AUDIO SPEAKER OUTPUT CIRCUIT LOW 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the radio on. 

• Set Condition: 

e When the output circuit is LOW for more than three seconds. 


Possible Causes 


SPEAKER 


(X303) (X393) LEFT REAR SPEAKER OUTPUT CIRCUIT 


Diagnostic Test 


1 . INTERMITTENT CONDITION 
Turn the ignition on. 
With the scan tool, clear all Audio DTC's. 
Turn the radio on. 
With the scan tool, read the DTC information. 
Does the scan tool read: B1409-REAR LEFT AUDIO SPEAKER OUTPUT CIRCUIT LOW? 


Yes >> Со To2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Perform the BODY VERIFICATION TEST VER 1. 


2. (X303) (X393) SPEAKER OUTPUT CIRCUITS 
Turn the ignition off. 


Disconnect the Radio C1 harness connector. 


Disconnect the Rear Left Audio Speaker connector. ӨЙ чат 
Measure the resistance between ground and each speaker (Х303)(+) (Go) 
and (X393)(-) circuit. = p at ще A 
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Is the resistance below 1000.0 ohms for each circuit? — 
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3. SPEAKER 


Turn the ignition off. 

Disconnect the Rear Left Audio Speaker. 
Turn the ignition on. 

Turn the radio on. 

With the scan tool, clear all Audio DTC's. 
With the scan tool, read the DTC information. 


Does the scan tool read: B1409-REAR LEFT AUDIO SPEAKER 
OUTPUT CIRCUIT LOW? 


Yes >> Нерасе the speaker in accordance with the service infor- 
mation. 
Perform the BODY VERIFICATION TEST VER 1. 


No >> Test Complete. 
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B140A-REAR LEFT AUDIO SPEAKER OUTPUT CIRCUIT HIGH 
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For а complete wiring diagram Refer to Section 8W. 
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Possible Causes 


SPEAKER 


(X303) SPEAKER OUTPUT CIRCUIT (+) 
(X393) SPEAKER OUTPUT CIRCUIT (-) 


Diagnostic Test 


1 . INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, read Radio DTCs. 


Does the scan tool display active: B140A-REAR LEFT AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK FOR VOLTAGE ON THE (X303) SPEAKER (+) CIRCUIT 


Turn the ignition off. 


Disconnect the Radio C1 harness connector. T 

Disconnect the Left Rear Speaker harness connector. 

Measure for voltage on the (X303) Speaker (+) circuit. =, TET: HE (o) 
Is the voltage above 10.0 volts? > 


Yes >> Repair the (X303) Speaker (+) circuit for a short to voltage. 
Perform BODY VERIFICATION TEST VER-1. REAR 


No >> Со To 3 18 " WHITE 


RADIO C1 
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9. CHECK FOR VOLTAGE ON THE (X393) SPEAKER (-) CIRCUIT 
Measure for voltage on the (X393) Speaker (-) circuit. 


Is the voltage above 10.0 volts? 
= 
Yes >> Repair the (X393) Speaker (-) circuit for a short to voltage. К 
Perform BODY VERIFICATION TEST VER-1. — p db 96| s (62) 
Мо >> Нерасе the radio in accordance with the service informa- i 
tion. SPEAKER- 
Perform BODY VERIFICATION TEST VER-1. EAR 
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AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS 


B140B-REAR LEFT AUDIO SPEAKER OUTPUT CIRCUIT OPEN 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 

e With the radio on. 

• Set Condition: 

e When the output circuit is open for more than three seconds. The Radio will not set the fault if the radio con- 
firms an amplifier is on the BUS. 


Possible Causes 


SPEAKER 
(X303) (X393) LEFT REAR SPEAKER OUTPUT CIRCUIT 


Diagnostic Test 


1 . INTERMITTENT CONDITION 

Turn the ignition on. 

With the scan tool, clear all Audio DTC's. 
Turn the radio on. 

With the scan tool, read the DTC information. 


Does the scan tool read: B140B-REAR LEFT AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 


Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST VER 1. 


2. (X303) (X393) SPEAKER OUTPUT CIRCUITS 


Turn the ignition off. 
Disconnect the Radio C1 harness connector. 


Disconnect the Rear Left Audio Speaker connector. [0] чат 
Measure the resistance of each speaker (Х303)(+) and (X393)(-) circuit T Е 2 (60) 
between the radio and Пе speaker. ж |: °* 
== 

Is Ше resistance below 5.0 ohms for each circuit? Мам · 
Yes >> Go To 3 


RADIO C1 


8166181b 


No >> Repair the applicable output speaker circuit for an open condition. 
Perform the BODY VERIFICATION TEST VER 1. 


8A- 26 X AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS 


3 . Speaker 


PM 


Turn the ignition off. 

Disconnect the Rear Left Audio Speaker. 
Turn the ignition on. 

Turn the radio on. 

With the scan tool, clear all Audio DTC's. 
With the scan tool, read the DTC information. 


Does the scan tool read: B140B-REAR LEFT AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 


Yes >> Нерасе the speaker in accordance with the service information. 
Perform the BODY VERIFICATION TEST VER 1. 


No >> Test Complete. 
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B140D-REAR RIGHT AUDIO SPEAKER OUTPUT CIRCUIT LOW 


3 
SPEAKER- 
RIGHT 
|| | REAR 
1 
TWISTED 
Ја PAIR — 
x304 хм 
1 | 
DGIBR үшу 
uy оу рава 
x304 хм 
18 18 
DGIBR үшу 
TWISTED 
L^ PAR 
net зо Дет 
Г кент ент RADIO 
| „а REAR | 
$РЕАКЕВ SPEAKER | 
| о б | 
epee, ЕН таро 
— WHITE === 
74 0 
nsn 1 126 45 26] з 
| || 95 рата || и 
"EE Ша ә 0 SPEAKER- 
= == RIGHT 
REAR 
(PT27 BASE) 


RADIO C1 


81651344 


For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the radio on. 

e Set Condition: 

e When the output circuit is LOW for more than three seconds. 


Possible Causes 


SPEAKER 


(X304) (X394) RIGHT REAR SPEAKER OUTPUT CIRCUIT 


Diagnostic Test 


1 . INTERMITTENT CONDITION 
Turn the ignition on. 
With the scan tool, clear all Audio DTC's. 
Turn the radio on. 
With the scan tool, read the DTC information. 
Does the scan tool read: B140D-REAR RIGHT AUDIO SPEAKER OUTPUT CIRCUIT LOW? 


Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Perform the BODY VERIFICATION TEST VER 1. 


2. (X304) (X394) SPEAKER OUTPUT CIRCUITS 
Turn the ignition off. 


Disconnect the Radio C1 harness connector. 


Disconnect the Rear Right Audio Speaker connector. E 


Measure the resistance between ground and each speaker (Х304)(+) Co) 
and (X394)(-) circuit. < of 


Is the resistance below 1000.0 ohms for each circuit? SPEAKER- 


Yes >> Repair the applicable speaker (+) or (-) output circuit for a PRO 


short to ground condition. WHITE 
20 21 
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3. SPEAKER 


Turn the ignition off. 

Disconnect the Rear Right Audio Speaker. 
Turn the ignition on. 

Turn the radio on. 

With the scan tool, clear all Audio DTC's. 
With the scan tool, read the DTC information. 


Does the scan tool read: B140D-REAR RIGHT AUDIO SPEAKER 
OUTPUT CIRCUIT LOW? 


Yes >> Нерасе the speaker in accordance with the service infor- 
mation. 
Perform the BODY VERIFICATION TEST VER 1. 


No >> Test Complete. 
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AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS 


B140E-REAR RIGHT AUDIO SPEAKER OUTPUT CIRCUIT HIGH 


PM 


3 
SPEAKER- 
RIGHT 
1) | REAR 
1 
TWISTED 
L^ PAR 
x304 хм 
1 | 
DGIBR YUGY 
п м ом 
као хм 
18 18 
DGIBR YUGY 
TWISTED 
L^ PAR 
HAC м Асет 
| нет ент RADIO 
BAS. amm | 
SPEAKER SPEAKER | 


(9 9 | 


-- WHITE 


^ 


ва Ева з 


| 95 mug S | 


RADIO C1 


25 05 dbi 3 


RIGHT 


REAR 
(PT27 BASE) 


For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 


8A - 31 


SPEAKER 


(X304) SPEAKER OUTPUT CIRCUIT (+) 
(X394) SPEAKER OUTPUT CIRCUIT (-) 


Diagnostic Test 


1 . INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, read Radio DTCs. 


Does the scan tool display active: B140E-REAR RIGHT AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 


matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. 


2. CHECK FOR VOLTAGE ON THE (X304) SPEAKER (+) CIRCUIT 


Turn the ignition off. 

Disconnect the Radio C1 harness connector. 
Disconnect the Right Rear Speaker harness connector. 
Measure for voltage on the (X304) Speaker (+) circuit. 


Is the voltage above 10.0 volts? 


Yes >> Repair the (X304) Speaker (+) circuit for a short to voltage. 
Perform BODY VERIFICATION TEST VER-1. 


No >> Go To З 


9. CHECK FOR VOLTAGE ON THE (X394) SPEAKER (-) CIRCUIT 


1 


v Ей, 


SPEAKER- 


RADIO CT 81651438 


Measure for voltage on the (X394) Speaker (-) circuit. 
Is the voltage above 10.0 volts? 
Yes >> Repair the (X394) Speaker (-) circuit for a short to voltage. 
Perform BODY VERIFICATION TEST VER-1. 


No >> Нерасе the radio in accordance with the service informa- 
tion. 


Perform BODY VERIFICATION TEST VER-1. 
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AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS 


B140F-REAR RIGHT AUDIO SPEAKER OUTPUT CIRCUIT OPEN 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
e With the radio on. 
e Set Condition: 


e When the output circuit is open for more than three seconds. The Radio will not set the fault if the radio con- 
firms an amplifier is on the BUS. 


Possible Causes 


SPEAKER 
(X304) (X394) RIGHT REAR SPEAKER OUTPUT CIRCUIT 


Diagnostic Test 


1 . INTERMITTENT CONDITION 

Turn the ignition on. 

With the scan tool, clear all Audio DTC's. 
Turn the radio on. 

With the scan tool, read the DTC information. 


Does the Scan Tool read: B140F-REAR RIGHT AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 


Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Perform the BODY VERIFICATION TEST VER 1. 


2. (X304) (X394) SPEAKER OUTPUT CIRCUITS 


Turn the ignition off. 
Disconnect the Radio C1 harness connector. 
Disconnect the Rear Right Audio Speaker connector. [0] чат 
Measure the resistance of each speaker (Х304)(+) and (Х394)(-) circuit p 16 aN Co) 
between the radio and the speaker. = d 

Is the resistance below 5.0 ohms for each circuit? 1 SPEAKER- 3 


RIGHT 


Yes >> Go To 3 ЕТ БАЁ 


20 WHITE 
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Мо >> Repair the applicable Output Speaker circuit for ап open 
condition. 


Perform the BODY VERIFICATION TEST VER 1. 
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3. SPEAKER 


PM 


Turn the ignition off. 

Disconnect the Rear Right Audio Speaker. 
Turn the ignition on. 

Turn the radio on. 

With the scan tool, clear all Audio DTC's. 
With the scan tool, read the DTC information. 


Does the scan tool read: B140F-REAR RIGHT AUDIO SPEAKER 
OUTPUT CIRCUIT OPEN? 


Yes >> Нерасе the speaker in accordance with the service infor- 
mation. 


Perform the BODY VERIFICATION TEST VER 1. 
No >> Test Complete. 
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B1421-AUDIO CD READ ERROR/INOPERABLE DISC 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
e Continuously with the ignition on and the radio CD player turned on. 
e Set Condition: 
е The code will set if a CD that is not formatted as a music CD is installed in the radio CD player. 


Possible Causes 
CD READ FAILURE 


Diagnostic Test 


1. RADIO 


Replace the problem CD with a good, clean, unscratched, music CD. 
Turn the radio CD player on. 
With the scan tool, read DTC's. 


Does the tcan tool display: B1421 AUDIO CD READ ERROR/INOPERABLE DISC? 


Yes >> Eject the inoperative CD and replace the CD in accordance with the service information. 
Perform the BODY VERIFICATION TEST — VER 1. 


No >> Test Complete. 


8А - 36 AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS ——————————————————————— РМ 
B142F-SATELLITE RADIO ANTENNA NOT CONNECTED 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e With the ignition on and the Satellite Radio in seek mode. 
e Set Condition: 
e With the radio in seek mode for two loops around the band. The radio does not detect an antenna connection 
or does not receive a radio satellite signal. 


Possible Causes 


BAD ANTENNA CONNECTION 


SATELLITE RADIO RECEIVER 


Diagnostic Test 


1. TEST ANTENNA 

Turn the ignition off. 

Disconnect the Satellite Radio Antenna connector. 
Inspect the Satellite Radio Antenna connection. 


Was the Antenna connection clean and secure? 


Yes >> Go То 2 


Мо >> Repair the Antenna connection as needed. 
Perform the BODY VERIFICATION TEST — МЕРА. 


2. SATELLITE RADIO ANTENNA 
Refer to the Audio System in the service information and test the antenna in accordance with the service procedure. 


Is the Antenna ok? 


Yes >> Go To З 


No >> Repair or replace the Antenna assembly as necessary. 
Perform the BODY VERIFICATION TEST — МЕРА. 


Э: SATELLITE RADIO RECEIVER 


NOTE: Reconnect all previously disconnected components. 

NOTE: Move vehicle outside approximately 30ft (9.144m) from any structure. 

Turn the ignition and radio on. 

With the scan tool, erase the audio DTC's, put the satellite radio in seek up and down mode for 2 loops around the 
band cycle before proceeding. 

With the scan tool, read the audio DTC's. 


Did this DTC reset? 


Yes >> Heplace the Satellite Radio Receiver in accordance with the service information. 
Perform the BODY VERIFICATION TEST-VER1. 


No >> Test Complete. 
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B1460-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e With the ignition on. 
e Set Condition: 
е This DTC will set if a DC offset occurs on the output channel, the amplifier shall set a DTC after a maturity 
rate of 5 +1 sec. 


Possible Causes 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 
Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B1460-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT PERFOR- 
MANCE? 


Yes >> Replace the amplifier in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


ЗА - 38 AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS 
B1461-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT LOW 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the ignition on. 

e Set Condition: 

e The amplifier detects a shorted to ground condition on the speaker output circuit. 


Possible Causes 


(X209) AMPLIFIED LEFT FRONT /Р SPEAKER (+) CIRCUIT SHORTED TO GROUND 


(X299) AMPLIFIED LEFT FRONT /Р SPEAKER (-) CIRCUIT SHORTED TO GROUND 
LEFT FRONT УР SPEAKER 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B1461-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT LOW? 


>> Go То 2 


>> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


Yes 
No 


2. CHECK THE (X209) AMPLIFIED LEFT FRONT І/Р SPEAKER (+) CIRCUIT FOR A SHORT TO GROUND 


Disconnect the Amplifier C1 harness connector. 

Disconnect the Left I/P Speaker harness connector. 

Measure the resistance between ground and the (X209) Amplified Left 
Front ИР Speaker (+) circuit. 


Is the resistance below 10K ohms? 


= 


Yes >> Repair the (X209) Amplified Left Front ИР Speaker (+) cir- 1 2 
cuit for a short to ground. SPEAKER- 
Perform BODY VERIFICATION TEST VER-1. PANEL- 
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PM 


3. CHECK THE (X299) AMPLIFIED LEFT FRONT I/P SPEAKER (-) CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (X299) Amplified Left 


Front ИР Speaker (-) circuit. 
15 the resistance below 10K ohms? 


Yes >> Repair the (X299) Amplified Left Front ИР Speaker (-) for a 


short to ground. 


Perform BODY VERIFICATION TEST VER-1. 


No >> Go To 4 
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4. CHECK OPERATION OF THE AMPLIFIED LEFT FRONT ИР SPEAKER 

Turn the ignition off. 

Reconnect and reinstall the Left Front ИР Speaker. T 


Measure the resistance of the speaker circuit between the Amplifier C1 


harness connector and ground. 


Is the resistance below 10K ohms? 


Yes >> Replace the Left Front ИР Speaker in accordance with the 


service information. 


Perform BODY VERIFICATION TEST VER-1. 
No >> Нерасе the Amplifier in accordance with the service infor- 


mation. 


Perform BODY VERIFICATION TEST VER-1. 
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B1462-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT HIGH 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 

e With the ignition on. 

e Set Condition: 

e The amplifier detects a short to battery condition on the output circuit. 


Possible Causes 


(X209) AMPLIFIED LEFT I/P SPEAKER (+) CIRCUIT SHORT TO VOLTAGE 


(X299) AMPLIFIED LEFT I/P SPEAKER (-) CIRCUIT SHORT TO VOLTAGE 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B1462-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 
Yes >> Go То2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK FOR VOLTAGE ON THE (X209) AMPLIFIED LEFT І/Р SPEAKER (+) CIRCUIT 
Turn the ignition off. 


Disconnect the Amplifier C1 harness connector. 


BLACK 
Disconnect the Amplified Left /Р Speaker harness connector. # чат 


Turn the ignition on. I ЖЫ (92) 


Measure for voltage on the (X209) Amplified Left /Р Speaker (+) circuit. 


iI 
15 the voltage above 10.0 volts? d. tn 2 
Yes >> Repairthe (X209) Amplified Left ИР Speaker (+) circuit for a катмет 
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d. CHECK FOR VOLTAGE ON THE (X299) AMPLIFIED LEFT /Р SPEAKER (-) CIRCUIT 
Measure for voltage on the (X299) Amplified Left /Р Speaker (-) circuit. 
Is the voltage above 10.0 volts? 


AS 
Yes >> Repair the (X299) Amplified Left /Р Speaker (-) circuit for a з 

short to voltage. == 0 0 3 (2) 
Perform BODY VERIFICATION TEST VER-1. 


1 2 2 
No >> Нерасе the amplifier in accordance with the service infor- 
mation. sia ANT 
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8A-44 AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS 
B1463-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT OPEN 
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For а complete wiring diagram Refer to Section 8W. 


РМ--------------------- AUDIOVIDEO SYSTEMS- ELECTRICAL DIAGNOSIS ВА - 45 


е When Monitored: 

e Amplifier BUS wake-up. Amplifier reset with scan tool. 

e Set Condition: 

e The amplifier detects an open condition on the speaker output circuit. 


Possible Causes 


(X209) AMPLIFIED LEFT I/P SPEAKER (+) CIRCUIT OPEN 


(X299) AMPLIFIED LEFT I/P SPEAKER (-) CIRCUIT OPEN 
LEFT FRONT УР SPEAKER 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on. 

Turn the radio on. 

With the scan tool, erase Amplifier DTCs. 
With the scan tool, reset the amplifier. 
With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B1463-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 


Yes >> Go То 2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK THE OPERATION OF THE LEFT FRONT /Р SPEAKER 
Disconnect the Left ИР Speaker harness connector. 


Turn the radio on and turn the volume to mid level. ан 
With а voltmeter set to read їп А/С voltage, measure the voltage of the 

Amplified Left ИР Speaker circuits in the Amplified Left ИР Speaker har- (C2) 
ness connector. == ева 


Is Ше voltage present greater than 1 volt? 


1 2 
Yes >> Replace the Amplified Left ИР Speaker in accordance with >. - M 


the service information. 
Perform BODY VERIFICATION TEST VER-1. 


No >> Go То 3 1 2 


SPEAKER- 
INSTRUMENT 
PANEL- 
LEFT 


81663cb7 
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3. CHECK THE (X209) AMPLIFIED LEFT I/P SPEAKER (+) CIRCUIT FOR AN OPEN 
Turn the ignition off. 


Disconnect the Amplifier C1 harness connector. а 
Measure the resistance of the (X209) Amplified Left /Р Speaker (+) cir- [0] ы 
cuit between the Amplifier C1 harness connector and the Amplified Left (Ga) 
ИР Speaker harness connector. Ғы 
Is Ше resistance below 5.0 ohms? 1 | 
Уез >> Go То 4 SPEAKER- 
No >> Repair the (X209) Amplified Left I/P Speaker (+) circuit for 1 nus: 
an open. i, i 
Perform BODY VERIFICATION TEST VER-1. ‚ 90050 48191, 
o СВО (000000001, 
AMPLIFIER- 
RADIO C1 81663cbe 


4. CHECK THE (X299) AMPLIFIED LEFT I/P SPEAKER (-) CIRCUIT FOR AN OPEN 
Turn the ignition off. 
Disconnect the Amplifier C1 harness connector. 


BLACK 
Measure the resistance of the (X299) amplified Left I/P Speaker (-) cir- [0] ж Ей, 
cuit between the Amplifier C1 harness connector and the Amplified Left 


ИР Speaker harness connector. | Ir. Co) 
1 2 2 


Is the resistance below 5.0 ohms? 


Yes >> Replace the Amplifier in accordance with the service infor- ш. 
mation. PANEL- 
Perform BODY VERIFICATION TEST VER-1. 10 — 

Мо >> Repair the (X299) Amplified Left ИР Speaker (-) circuit for апап Bad. 
ап ореп, o ПЕЙ0П 000010801, 
Perform BODY VERIFICATION TEST VER-1. 


AMPLIFIER- 


RADIO СИ 81663d26 


РМ 


AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS 


8A - 47 


B1464-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED TOGETHER 


1 
Ar SPEAKER- 
INSTRUMENT 
С7 | | PANEL- 
LEFT 
Ww 
2 
TWISTED 
Ра PAIR „| 
x20 X200 
18 18 
GYIOR GYNL 
1A C1 оде 
ле ТПП 7 OT AMPLIFIER: 
| INSTRUMENT INSTRUMENT | RADIO 
| PANEL PANEL | 
SPEAKER (+) SPEAKER () 
| | 
| | 
| | 
| | 
> BLACK 
Bed 
[==] 
FT —— 
Набава ГГ 9 , 
10 [88880888 ВВ a — 
INSTRUMENT 
AMPLIFIER- PANEL- 
RADIO C1 LEFT 
81663с83 


For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 

e With the ignition on. Radio volume at 25 or higher. 

e Set Condition: 

e The amplifier detects that the output circuits are shorted together. 


Possible Causes 


(X209) AMPLIFIED LEFT I/P SPEAKER (+) CIRCUIT SHORTED TO THE (X299) AMPLIFIED LEFT I/P SPEAKER 


(-) CIRCUIT 
AMPLIFIED LEFT ИР SPEAKER 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, erase Amplifier DTCs. 

Turn the radio on. 

Turn the volume level to 25. 

With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B1464-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED 
TOGETHER? 


Yes >> Со To2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK THE OPERATION OF THE AMPLIFIED LEFT I/P SPEAKER 
Disconnect the Amplified Left /Р Speaker. 


Measure the resistance of the speaker between the two terminals. (EB 

Is the resistance of the speaker less than 1 ohm? [0] i 
Yes >> Replace the Amplified Left ИР Speaker in accordance with алок (Co) 
the service information. 


Perform BODY VERIFICATION TEST VER-1. 


No >> Go To 3 TAN 
— GÀ 


1 2 
1 2 


SPEAKER- 
INSTRUMENT 
PANEL- 
LEFT 


81663da9 
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8A - 49 


3: CHECK THE (X209) AMPLIFIED LEFT ИР SPEAKER (+) CIRCUIT, AND THE (X299) AMPLIFIED LEFT ИР 


SPEAKER (-) CIRCUITS FOR A SHORT TOGETHER 


Turn the ignition off. 
Disconnect the Amplifier C1 harness connector. 
Measure the resistance between the (X209) Amplified Left ИР Speaker 
(+) circuit, and the (X299) Amplified Left /Р Speaker (-) circuit. 
Is the resistance below 10K ohms? 


Yes >> Repair the (X209) Amplified Left ИР Speaker (+) circuit, and 
the (X299) Amplified Left I/P Speaker (-) circuit for a short 
together. 


Perform BODY VERIFICATION TEST VER-1. 


No >> Replace the amplifier in accordance with the service infor- 
mation. 


Perform BODY VERIFICATION TEST VER-1. 


ж 


ЗРЕАКЕК- 
INSTRUMENT 
PANEL- 
LEFT 


BLACK 


два 


waa 


188204 


0000 


1000 


AMPLIFIER- 
RADIO C1 


BH 


20 


81663d68 


8A- 50 AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS —————————————————————— РМ 
B1465-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e With the ignition on. 
e Set Condition: 


е This DTC will set if a DC offset occurs on the output channel, the amplifier shall set a DTC after a maturity 
rate of 5 +1 sec. 


Possible Causes 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 
Turn the ignition on, then off, and then on again. 
With the scan tool, read amplifier DTCs. 


Does the scan tool display active: B1465-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT PERFOR- 
MANCE? 


Yes >> Replace the amplifier in accordance with the service information. 


Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


РМ—— AUDIOVIDEO SYSTEMS- ELECTRICAL DIAGNOSIS ВА - 51 
B1466-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT LOW 


1 
SPEAKER- 
INSTRUMENT 
|| | PANEL. 
RIGHT 
2 
TWISTED 
| PAIR ы“ 
1208 X298 
18 18 
сүре GYAG 
да иде 
Г яе ет | AMPLIFIER- 
| INSTRUMENT INSTRUMENT Шаш 
PANEL PANEL 
| ЗРЕДКЕВ (+) SPEAKER) | 
| | 
| | 
| | 
ү ы з ees == | 
BLACK 
аур 
|] 
Е г — a 
1 HEB E та QAH о т 
10 [88880888 АНЕ 20 SPEAKER: 
INSTRUMENT 
AMPLIFIER- PANEL- 
RADIO C1 RIGHT 


816634 fi 


For a complete wiring diagram Refer to Section 8W. 


8А -52 AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS ———— PM 


е When Monitored: 

e With the ignition on. 

e Set Condition: 

e The amplifier detects a shorted to ground condition on the speaker output circuit. 


Possible Causes 


(X208) AMPLIFIED RIGHT FRONT I/P SPEAKER (+) CIRCUIT SHORTED TO GROUND 


(X298) AMPLIFIED RIGHT FRONT I/P SPEAKER (-) CIRCUIT SHORTED TO GROUND 
RIGHT FRONT I/P SPEAKER 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B1466-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT LOW? 
Yes >> Go То2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK THE (X208) AMPLIFIED RIGHT FRONT І/Р SPEAKER (+) CIRCUIT FOR A SHORT TO GROUND 
Disconnect the Amplifier C1 harness connector. 


Disconnect the Right Front ИР Speaker harness connector. re 

Measure the resistance between ground and the (X208) Amplified Right 12 

Front ИР Speaker (+) circuit. Ga) 
Is the resistance below 10K ohms? = а 


Үеѕ >> Repair the (X208) Amplified Right Front /Р Speaker (+) сіг- 2 


cuit for a short to ground. T 

Perform BODY VERIFICATION TEST VER-1. а 

Мо Со То 3 а = 
7 г 8881288201088 | „ 


AMPLIFIER- 
RADIO C1 


81663df5 
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3. CHECK THE (X298) AMPLIFIED RIGHT FRONT I/P SPEAKER (-) CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (X298) Amplified Right 
Front I/P Speaker (-) circuit. 


15 the resistance below 10K ohms? Ф ) га 


Yes >> Repair ће (X298) Amplified Right Front ИР Speaker (-) for a 1% 
short to ground. 


Perform BODY VERIFICATION TEST VER-1. 


No >> Со То 4 ‚ Сашавар (ааа. 


о 1922205228288 » 


1 AMPLIFIER- 
RADIO C1 


81663df9 


4. CHECK OPERATION OF THE AMPLIFIED RIGHT FRONT І/Р SPEAKER 


Turn the ignition off. 
Reconnect and reinstall the Right Front ИР Speaker. 


Measure the resistance of the speaker circuit between the Amplifier C1 [9] чат 


harness connector and ground. 
Is the resistance below 10K ohms? = | 


Yes >> Replace the Right Front ИР Speaker in accordance with the 2 

service information. { = 

Perform BODY VERIFICATION TEST VER-1. Р 8 8556 | mm Я 
Мо >> Нерасе the amplifier in accordance with the service infor- 

а d о 8801808001088] „ 


Perform BODY VERIFICATION TEST VER-1. 
AMPLIFIER- 
RADIO C1 


81663e21 


8А - 54 AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS 
B1467-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT HIGH 


PM 


1 
SPEAKER: 
INSTRUMENT 
J| | PANEL. 
RIGHT 
2 
TWISTED 
| PAIR ы“ 
X208 X298 
18 18 
суре GYAG 
2461 иде 
Г RIGHT RIGHT | AMPLIFIER. 
INSTRUMENT INSTRUMENT RADIO 
PANEL PANEL 
SPEAKER (+) SPEAKER () 


1 FAAARA та BE 9 
10 „вватваве ИН ә 


AMPLIFIER- 
RADIO C1 


BLACK 


ау) 
pou 


di 


SPEAKER: 
INSTRUMENT 
PANEL- 
RIGHT 


81663687 


For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the ignition on. 

e Set Condition: 

e The amplifier detects a short to battery condition on the output circuit. 


Possible Causes 


(X208) AMPLIFIED RIGHT /Р SPEAKER (+) CIRCUIT SHORT TO VOLTAGE 


(X298) AMPLIFIED RIGHT I/P SPEAKER (-) CIRCUIT SHORT TO VOLTAGE 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 
Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 
Does the scan tool display active: B1467-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK FOR VOLTAGE ON THE (X208) AMPLIFIED RIGHT I/P SPEAKER (+) CIRCUIT 
Turn the ignition off. 


Disconnect the Amplifier C1 harness connector. Pu {i} 
Disconnect the Amplified Right ИР Speaker harness connector. 
Turn the ignition on. Ей До (C2) 
Measure for voltage on the (X208) Amplified Right ИР Speaker (+) cir- =. ==! L 
cuit. EN 

Is the voltage above 10.0 volts? \ aml 


RIGHT 


Yes >> Repair ће (X208) Amplified Right ИР Speaker (+) circuit for — 


a short to voltage. 
Perform BODY VERIFICATION TEST VER-1. : 108088 8656 o 
ü&àgüiügüs) B » 


No >> Go То 3 M 


AMPLIFIER- 


RADIO C1 
81663691 


8А- 56 X AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS ——————————————————————— PM 


3: CHECK FOR VOLTAGE ON THE (X298) AMPLIFIED RIGHT I/P SPEAKER (-) CIRCUIT 


Measure for voltage on the (X298) Amplified Right I/P Speaker (-) cir- 
cuit. 


15 the voltage above 10.0 volts? x SH 


Yes >> Repair the (X298) Amplified Right ИР Speaker (-) circuit for == l d (C2) 
N, 


a short to voltage. 
Perform BODY VERIFICATION TEST VER-1. ЭЕ: 


Мо >> Нерасе the amplifier in accordance with the service infor- матамен 
mation. RIGHT 
Perform BODY VERIFICATION TEST VER-1. Т) [= 


· 98200 00005. 
о |8ЕО Ооо RBS 2 


AMPLIFIER- 
RADIO C1 


81663e95 


РМ--------------------- AUDIOVIDEO SYSTEMS- ELECTRICAL DIAGNOSIS ВА - 57 
B1468-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT OPEN 


1 
SPEAKER- 
INSTRUMENT 
|| | PANEL. 
RIGHT 
2 
TWISTED 
| PAIR ы“ 
1208 X298 
18 18 
сүре GYAG 
да иде 
Г яе ет | AMPLIFIER- 
| INSTRUMENT INSTRUMENT Шаш 
PANEL PANEL 
| ЗРЕДКЕВ (+) SPEAKER) | 
| | 
| | 
| | 
ү ы з ees == | 
BLACK 
аур 
|] 
Е г — a 
1 HEB E та QAH о т 
10 [88880888 АНЕ 20 SPEAKER: 
INSTRUMENT 
AMPLIFIER- PANEL- 
RADIO C1 RIGHT 
81663есі 


For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 

e Amplifier BUS wake-up. Amplifier reset with scan tool. 

e Set Condition: 

e The amplifier detects an open condition on the speaker output circuit. 


Possible Causes 


(X208) AMPLIFIED RIGHT /Р SPEAKER (+) CIRCUIT OPEN 


(X298) AMPLIFIED RIGHT I/P SPEAKER (-) CIRCUIT OPEN 
RIGHT ИР SPEAKER 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on. 

Turn the radio on. 

With the scan tool, erase Amplifier DTCs. 
With the scan tool, reset the amplifier. 
With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B1468-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 
Yes >> Go То2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2 CHECK THE OPERATION OF THE RIGHT FRONT ИР SPEAKER 
Disconnect the Right ИР Speaker harness connector. 


Turn the radio on and turn the volume to mid level. {5} 
With a voltmeter set to read in A/C voltage, measure the voltage of the 
Amplified Right ИР Speaker circuits in the Amplified Right ИР Speaker srac: 3) 
harness connector. = E 
Is the voltage present greater than 1 volt? 
Yes >> Replace the Amplified Right ИР Speaker in accordance with JM 
the service information. 
Perform BODY VERIFICATION TEST VER-1. и 
Мо >> Со Тоз | : 
SPEAKER- 
INSTRUMENT 


PANEL- 
RIGHT 


81663eda 
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3. CHECK THE (X208) AMPLIFIED RIGHT I/P SPEAKER (+) CIRCUIT FOR AN OPEN 


Turn the ignition off. 
Disconnect the Amplifier C1 harness connector. 


Measure the resistance of the (X208) Amplified Right ИР Speaker (+) [0] ж BE 
circuit between the Amplifier C2 harness connector and the Amplified (Go) 
Right I/P Speaker harness connector. EE B 


15 the resistance below 5.0 ohms? 


Yes >> Со То 4 INSTRUMENT 
No >> Repair the (X208) Amplified Right I/P Speaker (+) circuit for " рана 
ап ореп. 1] 

Perform BODY VERIFICATION TEST МЕР-1. bmp AAAH o 

о (Вайтайайягайй)| 2 


AMPLIFIER- 
RADIO G1 81663ee9 


4. CHECK THE (X298) AMPLIFIED RIGHT I/P SPEAKER (-) CIRCUIT FOR AN OPEN 
Turn the ignition off. 


Disconnect the Amplifier C1 harness connector. 


Measure the resistance of the (X298) Amplified Right /Р Speaker (-) cir- [0] ж ча 
cuit between the Amplifier C1 harness connector and the Amplified (С 


Right ИР Speaker harness connector. 


3 
5 


Lot 
Is the resistance below 5.0 ohms? 1 2 2 
Yes >> Replace the amplifier in accordance with the service infor- meme 
mation. RIGHT 
Perform BODY VERIFICATION TEST VER-1. К — 
Мо >> Repair the (X298) Amplified Right ИР Speaker (-) circuit for Joana BARAH ə 
an open. o Ва aaa) » 


Perform BODY VERIFICATION TEST VER-1. 


AMPLIFIER- 


RADIO pi 81663ef8 


8А- 60 AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS ————————————————————— 
B1469-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED TOGETHER 


PM 


1 
SPEAKER- 
INSTRUMENT 
|| | PANEL. 
RIGHT 
2 
TWISTED 
| PAIR ы“ 
1208 X298 
18 18 
сүре GYAG 
да иде 
Г яе ет | AMPLIFIER- 
| INSTRUMENT INSTRUMENT Шаш 
PANEL PANEL 
| ЗРЕДКЕВ (+) SPEAKER) | 
| | 
| | 
| | 
ү ы з ees == | 
> BLACK 
аур 
|] 
Е г — a 
1 HEB E аадар ә т 
10 [88880888 АНЕ 20 SPEAKER: 
INSTRUMENT 
AMPLIFIER- PANEL- 
RADIO C1 RIGHT 


For a complete wiring diagram Refer to Section 8W. 


РМ--------------------- AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS ВА - 61 


е When Monitored: 

e With the ignition on. Radio volume at 25 or higher. 

e Set Condition: 

e The amplifier detects that the output circuits are shorted together. 


Possible Causes 


(X208) AMPLIFIED RIGHT ИР SPEAKER (+) CIRCUIT SHORTED TO THE (X298) AMPLIFIED RIGHT ИР 


SPEAKER (-) CIRCUIT 
AMPLIFIED RIGHT /Р SPEAKER 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, erase Amplifier DTCs. 

Turn the radio on. 

Turn the volume level to 25. 

With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B1469-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED 
TOGETHER? 


Yes >> Со To2 


Мо >> The conditions that caused this code to set аге not present а this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK THE OPERATION OF THE AMPLIFIED RIGHT I/P SPEAKER 
Disconnect the Amplified Right ИР Speaker. 


Measure the resistance of the speaker between the two terminals. ан? 
Is the resistance of the speaker less than 1 ohm? [0] 2 
BLACK, (C 
Yes >> Replace the Amplified Right ИР Speaker in accordance with Й Co) 
the service information. 


Perform BODY VERIFICATION TEST VER-1. 


No >> Со 103 
п 


ЗРЕАКЕК- 
INSTRUMENT 
PANEL- 
RIGHT 


81663f40 


8А- 62 AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS ———— PM 


2. CHECK THE (X208) AMPLIFIED RIGHT /Р SPEAKER (+) CIRCUIT, AND THE (X298) AMPLIFIED RIGHT ИР 
SPEAKER (-) CIRCUITS FOR A SHORT TOGETHER 


Turn the ignition off. 


Disconnect the Amplifier C1 harness connector. Ра BLACK А» 
Measure the resistance between the (X208) Amplified Right ИР Speaker [0] 
(+) circuit, and the (X298) Amplified Right І/Р Speaker (-) circuit. T 1 (бој 
Is the resistance below 10K ohms? ж A 
1 1 2 2 


Yes >> Repair the (X208) Amplified Right ИР Speaker (+) circuit, 


SPEAKER- 


and the (X298) Amplified Right ИР Speaker (-) circuit for a ERUNT 
short together. 2 RIGHT 
Perform BODY VERIFICATION TEST VER-1. Sy = 
No >> Replace the amplifier in accordance with the service infor- "| ава 5686) о 
mation. о ШЕЙГІП0 001000), 


Perform BODY VERIFICATION TEST VER-1. 


AMPLIFIER- 
RADIO C1 81663131 


РМ--------------------- AUDIOVIDEO SYSTEMS- ELECTRICAL DIAGNOSIS 8A - 63 
B146A-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e With the ignition on. 
e Set Condition: 
е This DTC will set if a DC offset occurs on the output channel, the amplifier shall set a DTC after a maturity 
rate of 5 +1 sec. 


Possible Causes 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 
Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B146A-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT PERFOR- 
MANCE? 


Yes >> Replace the amplifier in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


8А - 64 


AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS 
B146B-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT LOW 


PM 


1 
SPEAKER: 
LEFT 
| | FRONT 
DOOR 
3 
TWISTED 
m PAIR EA 
K154 X155 
18 18 
обл. DG/LB 
4 
PAG. f 0204 
X153 X155 
18 18 
обл. DG/LB 
nA 84 6202 
X153 X155 
18 18 
ром, релв 
РЕС "Де 
Г т [ТТ AMPLIFIER- 
FRONT FRONT | RADIO 
DOOR DOOR 
SPEAKER (+) SPEAKER () 


AMPLIFIER- 
RADIO C2 


SPEAKER. 
LEFT 
FRONT 
DOOR 


81660с54 


For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the ignition on. 

e Set Condition: 

e The amplifier detects a shorted to ground condition on the speaker output circuit. 


Possible Causes 


(X201) AMPLIFIED LEFT FRONT DOOR SPEAKER (+) CIRCUIT SHORTED TO GROUND 


(X291) AMPLIFIED LEFT FRONT DOOR SPEAKER (-) CIRCUIT SHORTED TO GROUND 
LEFT FRONT DOOR SPEAKER 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 
Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 
Does the scan tool display active: B146B-CHANNEL З AUDIO SPEAKER OUTPUT CIRCUIT LOW? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. 


2. CHECK THE (X201) AMPLIFIED LEFT FRONT DOOR SPEAKER (+) CIRCUIT FOR A SHORT TO GROUND 


Disconnect the Amplifier C1 harness connector. 


Measure the resistance between ground and the (X201) Amplified Left re 
Front Door Speaker (+) circuit. 12 
Is Ше resistance below 10K ohms? 


Yes >> Repair the (X201) Amplified Left Front Door Speaker (+) cir- 
cuit for a short to ground. 
Perform BODY VERIFICATION TEST VER-1. LEFT 


No >> Go To 3 DOOR 


AMPLIFIER- 
RADIO C2 81660c88 


8А- 66 AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS 


PM 


3. CHECK THE (X291) AMPLIFIED LEFT FRONT DOOR SPEAKER (-) CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (X291) Amplified Left 
Front Door Speaker (-) circuit. 


15 the resistance below 10K ohms? 
Yes >> Repair the (X291) Amplified Left Front Door Speaker (-) for 
a short to ground. 
Perform BODY VERIFICATION TEST VER-1. 


No >> Go To 4 


ы ШЕГІН 


SPEAKER- 


AMPLIFIER- 
RADIO C2 


JE, 


3 


Co) 


81660c8c 


4. CHECK OPERATION OF THE AMPLIFIED LEFT FRONT DOOR SPEAKER 


Turn the ignition off. 

Reconnect and reinstall the Left Front Door Speaker. 

Measure the resistance of the speaker circuit between the Amplifier C2 
harness connector and ground.. 


Is the resistance below 10K ohms? 


Yes >> Replace the Left Front Door Speaker in accordance with the 
service information. 


Perform BODY VERIFICATION TEST VER-1. 

No >> Replace the amplifier in accordance with the service infor- 
mation. 
Perform BODY VERIFICATION TEST VER-1. 


AMPLIFIER- 
RADIO C2 


81660c93 


РМ--------------------- AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS _ ЗА - 67 
B146C-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT HIGH 


1 
SPEAKER- 
LEFT 
| | FRONT 
DOOR 
3 
TWISTED 
WIL EN 
153 X155 
18 18 
бөлі. DGAB 
4 
im. вм 
1153 X155 
18 18 
бөлі. DGAB 
2a _ 0202 
xs) X155 
18 18 
DGML DGAB 
ГА 62 тА с? 
[ е (7  AMPLIFIER- 
| FRONT Front |RADIO 
0008 DOR | 
| SPEAKER (Ы SPEAKER () | 
г а сее EE | 
14 7 1 3 
6 | 
SPEAKER. 
LEFT 
AMPLIFIER. FRONT 
RADIO C2 DOOR 


81660с40 


For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 

e With the ignition on. 

e Set Condition: 

e The amplifier detects a short to battery condition on the output circuit. 


Possible Causes 


(X153) AMPLIFIED LEFT FRONT DOOR SPEAKER (+) CIRCUIT SHORT TO VOLTAGE 


(X155) AMPLIFIED LEFT FRONT DOOR SPEAKER (-) CIRCUIT SHORT TO VOLTAGE 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B146C-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 
Yes >> Go То2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK FOR VOLTAGE ON THE (X153) AMPLIFIED LEFT FRONT DOOR SPEAKER (+) CIRCUIT 
Turn the ignition off. 


Disconnect the Amplifier C2 harness connector. re 
Disconnect the Amplified Left Front Door Speaker harness connector. 
Turn the ignition on. КЕ (92) 
Measure Тог voltage on Ше (X153) Amplified Left Front Door Speaker =< ООПТ 5 D 
(+) circuit. 1 

Is the voltage above 10.0 volts? T 


Yes >> Repair the (X153) Amplified Left Front Door Speaker (+) cir- 
cuit for a short to voltage. 


Perform BODY VERIFICATION TEST VER-1. 
No >> Со То 3 Ы 


AMPLIFIER- 
RADIO C2 81660cd9 
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3. CHECK FOR VOLTAGE ON THE (X155) AMPLIFIED LEFT FRONT DOOR SPEAKER (-) CIRCUIT 
Measure for voltage on the (X155) Amplified Left Front Door Speaker (-) 


circuit. === 
Is Ше voltage above 10.0 volts? E» 
Yes >> Repair the (X155) Amplified Left Front Door Speaker (-) cir- = 4 TIT (C2) 
3 


cuit for a short to voltage. 

Perform BODY VERIFICATION TEST VER-1. FORM 
No >> Нерасе the amplifier in accordance with the service infor- FRONT 

mation. 

Perform BODY VERIFICATION TEST VER-1. 


AMPLIFIER- 
RADIO:C2 81660cdd 
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B146D-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT OPEN 


3 
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сив GYIDG 
зде? од C2 
m. LEFT 1 it 
REAR REAR | 
SPEAKER SPEAKER | 
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| lez a): 


6 1 ју 
SPEAKER- 
LEFT 
AMPLIFIER- REAR C1 
RADIO C2 [PT27 PREMIUM) 


81660411 


For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e Amplifier BUS wake-up. Amplifier reset with scan tool. 

e Set Condition: 

e The amplifier detects an open condition on the speaker output circuit. 


Possible Causes 


(X205) AMPLIFIED LEFT REAR SHELF SPEAKER (+) CIRCUIT OPEN 


(X295) AMPLIFIED LEFT REAR SHELF SPEAKER (-) CIRCUIT OPEN 
LEFT REAR SHELF SPEAKER 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on. 

Turn the radio on. 

With the scan tool, erase Amplifier DTCs. 
With the scan tool, reset the amplifier. 
With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B146D-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 


Yes >> Go То 2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK THE OPERATION OF THE LEFT REAR SHELF SPEAKER 
Disconnect the Left Rear Shelf Speaker harness connector. 


Turn the radio on and turn the volume to mid level. {5} 
With a voltmeter set to read in A/C voltage, measure the voltage of the 

Amplified Left Rear Shelf Speaker circuits in the Amplified Left Rear (02 
Shelf Speaker harness connector. = | 


Is Ше voltage present greater than 1 volt? 


Yes >> Replace the Amplified Left Rear Shelf Speaker in accor- 1 JE 3 
dance with the service information. 


Perform BODY VERIFICATION TEST VER-1. --- , 
Мо >> Go То 3 SPEAKER- 
LEFT 
REAR C1 


(PT27 PREMIUM) 


81669c6b 
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3. CHECK THE (X205) AMPLIFIED LEFT REAR SHELF SPEAKER (+) CIRCUIT FOR AN OPEN 

Turn the ignition off. 

Disconnect the Amplifier C2 harness connector. {5} 


Measure the resistance of the (X205) Amplified Left Rear Shelf Speaker 
(+) circuit between the Amplifier C2 harness connector and the Ampli- 
fied Left Rear Shelf Speaker harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Со To 4 


Мо >> Repair the (X205) Amplified Left Rear Shelf Speaker (+) cir- 
cuit for an open. 


Perform BODY VERIFICATION TEST VER-1. 


SPEAKER- 3 
LEFT 
REAR C1 
(PT27 PREMIUM) 


AMPLIFIER- 
RADIO C2 


81660d1c 
4. CHECK THE (X295) AMPLIFIED LEFT REAR SHELF SPEAKER (-) CIRCUIT FOR AN OPEN 

Turn the ignition off. 

Disconnect the Amplifier C2 harness connector. (EB 


Measure the resistance of the (X295) Amplified Left Rear Shelf Speaker 
(-) circuit between the Amplifier C2 harness connector and the Amplified 
Left Rear Shelf Speaker harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Нерасе the amplifier in accordance with the service infor- 
mation. 


Perform BODY VERIFICATION TEST VER-1. 

No >> Repair the (X291) Amplified Left Rear Shelf Speaker (-) cir- 
cuit for an open. 
Perform BODY VERIFICATION TEST VER-1. 


SPEAKER- 
LEFT 
REAR C1 


AMPLIFIER- 
RADIO C2 


81660d30 
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B146E-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED TOGETHER 
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SPEAKER- 
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81660447 


For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the ignition on. Radio volume at 25 or higher. 

e Set Condition: 

e The amplifier detects that the output circuits are shorted together. 


Possible Causes 


(X153) AMPLIFIED LEFT FRONT DOOR SPEAKER (+) CIRCUIT SHORTED TO THE (X155) AMPLIFIED LEFT 


FRONT DOOR SPEAKER (-) CIRCUIT 
AMPLIFIED LEFT FRONT DOOR SPEAKER 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, erase Amplifier DTCs. 

Turn the radio on. 

Turn the volume level to 25. 

With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B146E-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED 
TOGETHER? 


Yes >> Со To2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK THE OPERATION OF THE AMPLIFIED LEFT FRONT DOOR SPEAKER 
Disconnect the Amplified Left Front Door Speaker. 


Measure the resistance of the speaker between the two terminals. (EB 
Is the resistance of the speaker less than 1 ohm? [0] i 
Yes >> Replace the Amplified Left Front Door Speaker in accor- (Co) 
dance with the service information. 
Perform BODY VERIFICATION TEST VER-1. 
No >> Go To 3 | је T T ° 
дъ LAS. 
== 
1 3 
SPEAKER- 
LEFT 
FRONT 
DOOR 81660ef3 
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3. CHECK THE (X153) AMPLIFIED LEFT FRONT DOOR SPEAKER (+) CIRCUIT, AND THE (X155) AMPLIFIED 
LEFT FRONT DOOR SPEAKER (-) CIRCUITS FOR A SHORT TOGETHER 


Turn the ignition off. 


(-) circuit. 


Disconnect the Amplifier C2 harness connector. (EB 

Measure the resistance between the (X153) Amplified Left Front Door [0] 

Speaker (+) circuit, and the (X155) Amplified Left Front Door Speaker yg 8 (Са 
3 


1 SPEAKER- 


Is the resistance below 10K ohms? es 


Yes >> Hepair the (X153) Amplified Left Front Door Speaker (+) cir- m 7 
cuit, and the (X155) Amplified Left Front Door Speaker (-) 
circuit for a short together. 14 
Perform BODY VERIFICATION TEST VER-1. 


No >> Replace the amplifier in accordance with the service infor- 
mation. 


Perform BODY VERIFICATION TEST VER-1. AMPLIFIER- 
RADIO E 81660d4c 


1 
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B146F-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e With the ignition on. 
e Set Condition: 


e This DTC will set if a DC offset occurs on the output channel, the amplifier shall set a DTC after a maturity 
rate of 5 +1 sec. 


Possible Causes 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 
Turn the ignition on, then off, and then on again. 
With the scan tool, read amplifier DTCs. 


Does the scan tool display active: B146F-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT PERFOR- 
MANCE? 


Yes >> Replace the amplifier in accordance with the service information. 


Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


РМ 


AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS 


B1470-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the ignition on. 

e Set Condition: 

e The amplifier detects a shorted to ground condition on the speaker output circuit. 


Possible Causes 


(X154) AMPLIFIED RIGHT FRONT DOOR SPEAKER (+) CIRCUIT SHORTED TO GROUND 


(X156) AMPLIFIED RIGHT FRONT DOOR SPEAKER (-) CIRCUIT SHORTED TO GROUND 
RIGHT FRONT DOOR SPEAKER 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B1470-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT LOW? 
Yes >> Go То2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. 


2. CHECK THE (X154) AMPLIFIED RIGHT FRONT DOOR SPEAKER (+) CIRCUIT FOR A SHORT TO 
GROUND 

Disconnect the Amplifier C2 harness connector. 

Disconnect the Right Front Door Speaker harness connector. 


Measure the resistance between ground and the (X154) Amplified Right (Ж чат 


Front Door Speaker (+) circuit. ; (Co) 
Is the resistance below 10K ohms? = БІНЕ Е °* 
1 


Yes >> Repair the (X154) Amplified Left Front Door Speaker (+) cir- 
cuit for a short to ground. RIGHT 


Perform BODY VERIFICATION TEST VER-1. DOOR 
No >> Go То З 


AMPLIFIER- 81660d96 
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3. CHECK THE (X156) AMPLIFIED RIGHT FRONT DOOR SPEAKER (-) CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (X156) Amplified Right 


Front Door Speaker (-) circuit. 


Is the resistance below 10K ohms? [0] "E 
Yes >> Repair the (X156) Amplified Right Front Door Speaker (-) 0005000 • (бој 
for a short to ground. 
3 


Perform BODY VERIFICATION TEST VER-1. SPEAKER- 
No >> Со То 4 


AMPLIFIER- 
RADIO C2 81660d9a 


4. CHECK OPERATION OF THE AMPLIFIED RIGHT FRONT DOOR SPEAKER 
Turn the ignition off. 


Reconnect and reinstall the Right Front Door Speaker. 
Measure the resistance of the speaker circuit between the Amplifier C2 
harness connector and ground. 

Is the resistance below 10K ohms? 


Yes >> Нерасе the Right Front Door Speaker in accordance with 
the service information. 
Perform BODY VERIFICATION TEST VER-1. 


No >> Нерасе the amplifier in accordance with the service infor- 
mation. 
Perform BODY VERIFICATION TEST VER-1. 


AMPLIFIER- 
RADIO C2 


81660dc2 
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B1471-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT HIGH 


PM 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the ignition on. 

e Set Condition: 

e The amplifier detects a short to battery condition on the output circuit. 


Possible Causes 


(X154) AMPLIFIED RIGHT FRONT DOOR SPEAKER (+) CIRCUIT SHORT TO VOLTAGE 


(X156) AMPLIFIED RIGHT FRONT DOOR SPEAKER (-) CIRCUIT SHORT TO VOLTAGE 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 
Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 
Does the scan tool display active: B1471-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK FOR VOLTAGE ON THE (X154) AMPLIFIED RIGHT FRONT DOOR SPEAKER (+) CIRCUIT 


Turn the ignition off. 


Measure for voltage on the (X154) Amplified Right Front Door Speaker = 


Disconnect the Amplifier C2 harness connector. (EB 

Disconnect the Amplified Right Front Door Speaker harness connector. 

Turn the ignition on. гі Р (C2) 
1 


(+) circuit. SPEAKER- 
15 the voltage above 10.0 volts? nom 
Yes >> Repair the (X154) Amplified Right Front Door Speaker (+) 
circuit for a short to voltage. 14 Е 
Perform BODY VERIFICATION TEST VER-1. 
No >> Со То3 ° ' 


AMPLIFIER- 
RADIO C2 81660dd6 
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PM 


3. CHECK FOR VOLTAGE ON THE (X156) AMPLIFIED RIGHT FRONT DOOR SPEAKER (-) CIRCUIT 


Measure for voltage on the (X156) Amplified Right Front Door Speaker 
(-) circuit. 

15 the voltage above 10.0 volts? 
Yes >> Repair the (X156) Amplified Right Front Door Speaker (-) 


circuit for a short to voltage. 
Perform BODY VERIFICATION TEST VER-1. 


No >> Replace the amplifier in accordance with the service infor- 
mation. 


Perform BODY VERIFICATION TEST VER-1. 


=. T 


SPEAKER- 


AMPLIFIER- 
RADIO C2 81660dda 


РМ 
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B1472-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT OPEN 


8A - 


83 
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For a complete wiring diagram Refer to Section 8W. 


8А - 84 AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS ------------РМ 


е When Monitored: 

e Amplifier BUS wake-up. Amplifier reset with scan tool. 

• Set Condition: 

e The amplifier detects an open condition on the speaker output circuit. 


Possible Causes 


(X154) AMPLIFIED RIGHT FRONT DOOR SPEAKER (+) CIRCUIT OPEN 


(X156) AMPLIFIED RIGHT FRONT DOOR SPEAKER (-) CIRCUIT OPEN 
RIGHT FRONT DOOR SPEAKER 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on. 

Turn the radio on. 

With the scan tool, erase Amplifier DTCs. 
With the scan tool, reset the amplifier. 
With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B1472-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 
Yes >> Go То2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK THE OPERATION OF THE RIGHT FRONT DOOR SPEAKER 
Disconnect the Right Front Door Speaker harness connector. 


Turn the radio on and turn the volume to mid level. 45р 
With а voltmeter set to read іп А/С voltage, measure the voltage of the 
Amplified Right Front Door Speaker circuits in the Amplified Right Front (62) 
Door Speaker harness connector. = | 
Is Ше voltage present greater than 1 volt? 
Yes >> Replace the Amplified Right Front Door Speaker in accor- 1 TOR: 3 
dance with the service information. 
Perform BODY VERIFICATION TEST VER-1. ST 
1 3 
Мо >> Go To 3 ЗРЕАКЕК- 
RIGHT 
FRONT 
DOOR 
81666c5c 
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3. CHECK THE (X154) AMPLIFIED RIGHT FRONT DOOR SPEAKER (+) CIRCUIT FOR AN OPEN 


Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 


Measure the resistance of the (X154) Amplified Right Front Door ӨЮ! ча 
Speaker (+) circuit between the Amplifier C2 harness connector and the рев 3 (Са 
1 


Amplified Right Front Door Speaker harness connector. 


Is the resistance below 5.0 ohms? оқа 
Yes >> Go To 4 ponk 
No >> Repair the (X154) Amplified Right Front Door Speaker (+) 


circuit for an open. 14 
Perform BODY VERIFICATION TEST VER-1. 


AMPLIFIER- 
RADIO C2 81666c61 


4. CHECK THE (X156) AMPLIFIED RIGHT FRONT DOOR SPEAKER (-) CIRCUIT FOR AN OPEN 
Turn the ignition off. 


Disconnect the Amplifier C2 harness connector. T 

Measure the resistance of the (X156) Amplified Right Front Door [0] 

Speaker (-) circuit between the Amplifier C2 harness connector and the р ШЕ d) 
3 С 


Amplified Right Front Door Speaker harness connector. 


Is the resistance below 5.0 ohms? ТЕГЕ 
Yes >> Нерасе the amplifier in accordance with the service infor- Дени 8 
mation. 
Perform BODY VERIFICATION TEST VER-1. 74 
Мо >> Repair Ше (X156) Amplified Right Front Door Speaker (-) 
circuit for an open. 6 


Perform BODY VERIFICATION TEST VER-1. 


AMPLIFIER- 
RADIO C2 8166094 
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AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS 
B1473-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED TOGETHER 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the ignition on. Radio volume at 25 or higher. 

e Set Condition: 

e The amplifier detects that the output circuits are shorted together. 


Possible Causes 


(X154) AMPLIFIED RIGHT FRONT DOOR SPEAKER (+) CIRCUIT SHORTED TO THE (X156) AMPLIFIED 


RIGHT FRONT DOOR SPEAKER (-) CIRCUIT 
AMPLIFIED RIGHT FRONT DOOR SPEAKER 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, erase Amplifier DTCs. 

Turn the radio on. 

Turn the volume level to 25. 

With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B1473-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED 
TOGETHER? 


Yes >> Со To2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK THE OPERATION OF THE AMPLIFIED RIGHT FRONT DOOR SPEAKER 
Disconnect the Amplified Right Front Door Speaker. 


Measure the resistance of the speaker between the two terminals. (EB 
Is the resistance of the speaker less than 1 ohm? [0] џ 
Yes >> Replace the Amplified Right Front Door Speaker in accor- (Co) 
dance with the service information. 
Perform BODY VERIFICATION TEST VER-1. | T ic 
1 3 
No >> Go Тоз ра NÉ 
‚г гу __~ 
pur 
1 3 
SPEAKER- 
RIGHT 
FRONT 
DIOR 81661050 
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3. CHECK THE (X154) AMPLIFIED RIGHT FRONT DOOR SPEAKER (+) CIRCUIT, AND THE (X156) 
AMPLIFIED RIGHT FRONT DOOR SPEAKER (-) CIRCUITS FOR A SHORT TOGETHER 


Turn the ignition off. 


Disconnect the Amplifier C2 harness connector. 
Measure the resistance between the (X154) Amplified Right Front Door 
Speaker (+) circuit, and the (X156) Amplified Right Front Door Speaker 
(-) circuit. 

15 the resistance below 10K ohms? 


Yes >> Repair the (X154) Amplified Right Front Door Speaker (+) 
circuit, and the (X156) Amplified Right Front Door Speaker 
(-) circuit for a short together. 
Perform BODY VERIFICATION TEST VER-1. 


No >> Replace the amplifier in accordance with the service infor- 
mation. 


Perform BODY VERIFICATION TEST VER-1. 


AMPLIFIER- 
RADIO C2 81660e09 
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B1474-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e With the ignition on. 
e Set Condition: 
е This DTC will set if a DC offset occurs on the output channel, the amplifier shall set a DTC after a maturity 
rate of 5 +1 sec. 


Possible Causes 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 
Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B1474-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT PERFOR- 
MANCE? 


Yes >> Replace the amplifier in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B1475-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT LOW 


3 
SPEAKER. 
LEFT 
ға | REAR 
1 
1205 295 
18 18 
супа суб 
23 7 У 630 
TWISTED 
ВЕ PAIR ~ 
X205 1295 
18 18 
GYILG GYIDG 
зде? од са 
ШЕТІ LEFT 1 т 
REAR REAR | 
SPEAKER SPEAKER | 
TWEETER (+) TWEETER () 


| аад. 


SPEAKER- 
LEFT 
AMPLIFIER- REAR С1 
RADIO С2 [PT27 PREMIUM] 


81664051 


For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the ignition on. 

e Set Condition: 

e The amplifier detects a shorted to ground condition on the speaker output circuit. 


Possible Causes 


(X205) AMPLIFIED LEFT REAR SHELF SPEAKER (+) CIRCUIT SHORTED TO GROUND 


(X295) AMPLIFIED LEFT REAR SHELF SPEAKER (-) CIRCUIT SHORTED TO GROUND 
LEFT REAR SHELF SPEAKER 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B1475-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT LOW? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK THE (X205) AMPLIFIED LEFT REAR SHELF SPEAKER (+) CIRCUIT FOR A SHORT TO GROUND 


Disconnect the Amplifier C2 harness connector. 
Disconnect the Left Rear Shelf Speaker harness connector. re 
Measure the resistance between ground and the (X205) Amplified Left [6 = 

Rear Shelf Speaker (+) circuit. (2 , |40 ae Д: (С 


SPEAKER- 3 


Is the resistance below 10K ohms? 


Yes >> Repair the (X205) Amplified Left Rear Shelf Speaker (+) cir- Коли 
cuit for a short to ground. (PT27 PREMIUM) 
Perform BODY VERIFICATION TEST VER-1. 


No >> Go To З 14 


AMPLIFIER- 
RADIO C2 81664055 
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3. CHECK THE (X295) AMPLIFIED LEFT REAR SHELF SPEAKER (-) CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (X295) Amplified Left 
Rear Shelf Speaker (-) circuit. 


Is the resistance below 10K ohms? Ф RR E» 
Yes >> Repair the (X295) Amplified Left Rear Shelf Speaker (-) for Ж (Go) 


a short to ground. 1 


SPEAKER- 


Perform BODY VERIFICATION TEST VER-1. a 


REAR C2 
(PT27 PREMIUM) 9 


No >> Go To 4 


AMPLIFIER- 


RADIO C2 
81664059 


4. CHECK OPERATION OF THE AMPLIFIED LEFT REAR SHELF SPEAKER 
Turn the ignition off. 


Reconnect and reinstall the Left Rear Shelf Speaker. 
Measure the resistance of the speaker circuit between the Amplifier C2 
harness connector and ground.. 


Is the resistance below 10K ohms? 


Yes >> Replace the Left Rear Shelf Speaker in accordance with the 
service information. 


Perform BODY VERIFICATION TEST VER-1. 

No >> Replace the amplifier in accordance with the service infor- 
mation. 
Perform BODY VERIFICATION TEST VER-1. 


AMPLIFIER- 
RADIO C2 


8166405d 
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B1476-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT HIGH 


3 
SPEAKER. 
LEFT 
CA| | REAR 
1 
1205 295 
18 18 
супа суб 
23 7 У 630 
TWISTED 
ВЕ PAIR ~ 
X205 1295 
18 18 
GYILG GYIDG 
зде? од са 
ШЕТІ LEFT 1 т 
REAR REAR | 
SPEAKER SPEAKER | 
TWEETER (+) TWEETER () 


| аад. 


SPEAKER- 
LEFT 
AMPLIFIER- REAR С1 
RADIO С2 [PT27 PREMIUM] 


81664594 


For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the ignition on. 

e Set Condition: 

e The amplifier detects a short to battery condition on the output circuit. 


Possible Causes 


(X205) AMPLIFIED LEFT REAR SHELF SPEAKER (+) CIRCUIT SHORT TO VOLTAGE 


(X295) AMPLIFIED LEFT REAR SHELF SPEAKER (-) CIRCUIT SHORT TO VOLTAGE 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B1476-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 
Yes >> Go То2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK FOR VOLTAGE ON THE (X205) AMPLIFIED LEFT REAR SHELF SPEAKER (+) CIRCUIT 
Turn the ignition off. 


Disconnect the Amplifier C2 harness connector. {Si 
Disconnect the Amplified Left Rear Shelf Speaker harness connector. П 
ШР 


Turn the ignition оп. 25 n (C2) 


Measure for voltage on the (X205) Amplified Left Rear Shelf Speaker = 


(+) circuit. е om 
Is the voltage above 10.0 volts? fri ci) 
Yes >> Repair the (X205) Amplified Left Rear Shelf Speaker (+) cir- 


cuit for a short to voltage. 14 
Perform BODY VERIFICATION TEST VER-1. 


No >> Go To З 


AMPLIFIER- 
RADIO C2 


816645c2 
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d. CHECK FOR VOLTAGE ON THE (X295) AMPLIFIED LEFT REAR SHELF SPEAKER (-) CIRCUIT 
Measure for voltage on the (X295) Amplified Left Rear Shelf Speaker (-) 


circuit. 5 
Is Ше voltage above 10.0 volts? "E 
Yes >> Repair the (X295) Amplified Left Rear Shelf Speaker (-) cir- = у dh 26| з (C2) 
1 


cuit for a short to voltage. 


SPEAKER- 


Perform BODY VERIFICATION TEST VER-1. LEFT 
No >> Replace the amplifier in accordance with the service infor- (PT27 PREMIUM) 9 
mation. 


Perform BODY VERIFICATION TEST VER-1. 14 


AMPLIFIER- 
RADIO C2 816645c6 
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B1477-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT OPEN 


Е. AMPLIFIER: 
| | RADIO 
| | 
| | 
| | 
| | 
AMPLIFIED AMPLIFIED | 
| SUBWOOFER 1 () SUBWOOFER 1 (4) 
13 Y c2 5 Y c2 
X390 X300 
T 1 
DGÆR GYR 
c2 3A C2 
г === 4 | SPEAKER- 
Е LEFT 
| N | REAR 
| 


шеш ж жыз шш Ыш Ени ee. 


| аад. 


SPEAKER- 
LEFT 
AMPLIFIER- REAR С1 
RADIO С2 [PT27 PREMIUM] 


81664549 


For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e Amplifier BUS wake-up. Amplifier reset with scan tool. 

e Set Condition: 

e The amplifier detects an open condition on the speaker output circuit. 


Possible Causes 


(X205) AMPLIFIED LEFT REAR SHELF SPEAKER (+) CIRCUIT OPEN 


(X295) AMPLIFIED LEFT REAR SHELF SPEAKER (-) CIRCUIT OPEN 
LEFT REAR SHELF SPEAKER 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on. 

Turn the radio on. 

With the scan tool, erase Amplifier DTCs. 
With the scan tool, reset the amplifier. 
With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B1477-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 


Yes >> Go То 2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK THE OPERATION OF THE LEFT REAR SHELF SPEAKER 
Disconnect the Left Rear Shelf Speaker harness connector. 


Turn the radio on and turn the volume to mid level. +56} 
With а voltmeter set to read т А/С voltage, measure the voltage of the 
Amplified Left Rear Shelf Speaker circuits in the Amplified Left Rear (62) 
Shelf Speaker harness connector. = | 
Is Ше voltage present greater than 1 volt? it 
3 
Yes >> Replace the Amplified Left Rear Shelf Speaker in accor- 1 
dance with the service information. Son 
Perform BODY VERIFICATION TEST VER-1. 1 3 
No >> Go To 3 SPEAKER- 
LEFT 
REAR C1 
(PT27 PREMIUM) 
816645e1 
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3. CHECK THE (X205) AMPLIFIED LEFT REAR SHELF SPEAKER (+) CIRCUIT FOR AN OPEN 


Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 


Measure the resistance of the (X205) Amplified Left Rear Shelf Speaker 
(+) circuit between the Amplifier C2 harness connector and the Ampli- 
fied Left Rear Shelf Speaker harness connector. 


15 the resistance below 5.0 ohms? 
Yes >> Go To 4 


No >> Repair the (X205) Amplified Left Rear Shelf Speaker (+) cir- 
cuit for an open. 


Perform BODY VERIFICATION TEST VER-1. 


SPEAKER- 
LEFT 
REAR C1 
(PT27 PREMIUM} 


AMPLIFIER- 
RADIO ve 816645f6 


4. CHECK THE (X295) AMPLIFIED LEFT REAR SHELF SPEAKER (-) CIRCUIT FOR AN OPEN 


Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 


Measure the resistance of the (X295) Amplified Left Rear Shelf Speaker 
(-) circuit between the Amplifier C2 harness connector and the Amplified 
Left Rear Shelf Speaker harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Нерасе the amplifier in accordance with the service infor- 


mation. 
Perform BODY VERIFICATION TEST VER-1. 


No >> Repair the (X295) Amplified Left Rear Shelf Speaker (-) cir- 
cuit for an open. 


Perform BODY VERIFICATION TEST VER-1. 


SH 
222. а 


1 
2% 


SPEAKER- 


LEFT 
REAR C1 
(PT27 PREMIUM) 9 


AMPLIFIER- 


RADIO C2 
81664607 
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B1478-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED TOGETHER 


MM iE | AMPLIFIER- 
RADIO 
| LEFT LEFT 
| REAR REAR | 
SPEAKER SPEAKER 
| TWEETER (+) TWEETER () | 
? Y c2 3 Y 62 
X205 X205 
18 T 
6106 GYILG 


ci 

ж ж SPEAKER- 
T: LEFT 
N REAR 


| јела. 


SPEAKER- 
LEFT 
AMPLIFIER- REAR С1 
RADIO С2 [PT27 PREMIUM] 


81664630 


For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the ignition on. Radio volume at 25 or higher. 

e Set Condition: 

e The amplifier detects that the output circuits are shorted together. 


Possible Causes 


(X205) AMPLIFIED LEFT REAR SHELF SPEAKER (+) CIRCUIT SHORTED TO THE (X295) AMPLIFIED LEFT 
REAR SHELF SPEAKER (-) CIRCUIT 


AMPLIFIED LEFT REAR SHELF SPEAKER 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, erase Amplifier DTCs. 

Turn the radio on. 

Turn the volume level to 25. 

With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B1478-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED 
TOGETHER? 


Yes >> Со To2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK THE OPERATION OF THE AMPLIFIED LEFT REAR SHELF SPEAKER 
Disconnect the Amplified Left Rear Shelf Speaker. 


Measure the resistance of the speaker between the two terminals. (EB 
Is the resistance of the speaker less than 1 ohm? [0] 


Yes >> Replace the Amplified Left Rear Shelf Speaker їп accor- (Co) 
dance with the service information. 
Perform BODY VERIFICATION TEST VER-1. 16 Е 
Мо >> Со Тоз | 
фу / 
1 3 
SPEAKER- 
LEFT 
REAR C1 


(PT27 PREMIUM) 


8166463c 
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3. CHECK THE (X205) AMPLIFIED LEFT REAR SHELF SPEAKER (+) CIRCUIT, AND THE (X295) AMPLIFIED 
LEFT REAR SHELF SPEAKER (-) CIRCUITS FOR A SHORT TOGETHER 


Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Measure the resistance between the (X205) Amplified Left Rear Shelf 
Speaker (+) circuit, and the (X295) Amplified Left Rear Shelf Speaker 
(-) circuit. 

Is the resistance below 10K ohms? 


Yes >> Repair the (X205) Amplified Left Rear Shelf Speaker (+) cir- 
cuit, and the (X295) Amplified Left Rear Shelf Speaker (-) 
circuit for a short together. 

Perform BODY VERIFICATION TEST VER-1. 
No >> Нерасе the amplifier in accordance with the service infor- 


mation. 
Perform BODY VERIFICATION TEST VER-1. 


1 SPEAKER- 3 
LEFT 
REAR C1 
(PT27 PREMIUM) 


AMPLIFIER- 


RADIO C2 81664641 
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B1479-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e With the ignition on. 
e Set Condition: 


е This DTC will set if a DC offset occurs on the output channel, the amplifier shall set a DTC after a maturity 
rate of 5 +1 sec. 


Possible Causes 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B1479-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT PERFOR- 
MANCE? 


Yes >> Replace the amplifier in accordance with the service information. 


Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B147A-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT LOW 


| | AMPLIFIER- 
R 
ШЕСІ RIGHT | 
| _ REAR REAR | 
SPEAKER SPEAKER | 
| TWEETER () TWEETER (+ 
12 Y 62 4 У c2 
X296 X208 
18 18 
D6/6Y 0616 
ci зл 
7 0 ЭРА 
| = | RIGHT 
| N p PEAR 
[e шз эш 2 ] 
uw | 
14 7 
105 05 уз 
6 1 
SPEAKER- 
RIGHT 
AMPLIFIER: REAR C1 
RADIO C2 (PT27 PREMIUM) 


81664679 


For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the ignition on. 

e Set Condition: 

e The amplifier detects a shorted to ground condition on the speaker output circuit. 


Possible Causes 


(X206) AMPLIFIED RIGHT REAR SHELF SPEAKER (+) CIRCUIT SHORTED TO GROUND 


(X296) AMPLIFIED RIGHT REAR SHELF SPEAKER (-) CIRCUIT SHORTED TO GROUND 
RIGHT REAR SHELF SPEAKER 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 
Does the scan tool display active: B147A-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT LOW? 


Yes >> Go To2 

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. 


2. CHECK THE (X206) AMPLIFIED RIGHT REAR SHELF SPEAKER (+) CIRCUIT FOR A SHORT TO GROUND 


Disconnect the Amplifier C2 harness connector. 


Rear Shelf Speaker (+) circuit. 


Disconnect the Right Rear Shelf Speaker harness connector. (EB 
Measure the resistance between ground and the (X206) Amplified Right E mp 
1 н] db LM 


Is the resistance below 10K ohms? 


SPEAKER- 3 


Yes >> Repair the (X206) Amplified Right Rear Shelf Speaker (+) Келна 
circuit for a short to ground. VETT PREMIUM) 
Perform BODY VERIFICATION TEST VER-1. 


No >> Go То 3 и 


AMPLIFIER- 
RADIO CZ 8166467d 
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3. CHECK THE (X296) AMPLIFIED RIGHT REAR SHELF SPEAKER (-) CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (X296) Amplified Right 
Rear Shelf Speaker (-) circuit. 


Is the resistance below 10K ohms? Ф E» 
Yes >> Repair the (X296) Amplified Right Rear Shelf Speaker (-) for === J at i i Go) 
1 


a short to ground. 


SPEAKER- 


Perform BODY VERIFICATION TEST VER-1. RIGHT 
12 шш 


Мо >> Со То 4 


AMPLIFIER- 
RADIO C2 81664683 


4. CHECK OPERATION OF THE AMPLIFIED RIGHT REAR SHELF SPEAKER 


Turn the ignition off. 
Reconnect and reinstall the Right Rear Shelf Speaker. 
Measure the resistance of the speaker circuit between the Amplifier C2 
harness connector and ground.. 
Is the resistance below 10K ohms? 


Yes >> Replace the Right Rear Shelf Speaker in accordance with 
the service information. 


Perform BODY VERIFICATION TEST VER-1. 

No >> Нерасе the amplifier in accordance with the service infor- 
mation. 
Perform BODY VERIFICATION TEST VER-1. 


AMPLIFIER- 
RADIO C2 


816646ab 


8A- 106 — AUDIO/VIDEO SYSTEMS- ELECTRICAL DIAGNOSIS 


B147B-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT HIGH 


PM 


[e Ene sep | AMPLIFIER. 
| RADIO 
| | 
| | 
| RIGHT RIGHT | 
| REAR REAR | 
$РЕАКЕВ SPEAKER 
| TWEETER () TWEETER (4) | 
п Y с2 4 У е2 
X206 x206 
18 18 
06/6Ү DGILG 
сі зле 
ГТ ТР О speaker- 
| RIGHT 
| FEAR 
| 
== = == J 
ТР | 
4 7 
! fae 05 а 
6 1 
SPEAKER- 
RIGHT 


AMPLIFIER- 
RADIO C2 


REAR C1 
(PT27 PREMIUM) 


816646сс 


For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the ignition on. 

e Set Condition: 

e The amplifier detects a short to battery condition on the output circuit. 


Possible Causes 


(X206) AMPLIFIED RIGHT REAR SHELF SPEAKER (+) CIRCUIT SHORT TO VOLTAGE 


(X296) AMPLIFIED RIGHT REAR SHELF SPEAKER (-) CIRCUIT SHORT TO VOLTAGE 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 
Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 
Does the scan tool display active: B147B-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 


Yes >> Go To 2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK FOR VOLTAGE ON THE (X206) AMPLIFIED RIGHT REAR SHELF SPEAKER (+) CIRCUIT 


Turn the ignition off. 


Disconnect the Amplifier C2 harness connector. 


Disconnect the Amplified Right Rear Shelf Speaker harness connector. BH 
Turn the ignition on. Tom A (02) 
Measure for voltage on the (X206) Amplified Right Rear Shelf Speaker е 
(+) circuit. . 

Is the voltage above 10.0 volts? prs Re 
Yes >> Repair the (X206) Amplified Right Rear Shelf Speaker (+) 


circuit for a short to voltage. 14 
Perform BODY VERIFICATION TEST VER-1. 
No >> Go To 3 


4 


AMPLIFIER- 
RADIO C2 816646d6 
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3. CHECK FOR VOLTAGE ON THE (X296) AMPLIFIED RIGHT REAR SHELF SPEAKER (-) CIRCUIT 


Measure for voltage on the (X296) Amplified Right Rear Shelf Speaker 
(-) circuit. 


15 the voltage above 10.0 volts? Inn n] E» 
Yes >> Repair the (X296) Amplified Right Rear Shelf Speaker (-) == я db dol • (62) 


circuit for a short to voltage. 


1 SPEAKER- 
Perform BODY VERIFICATION TEST VER-1. т 
Мо >> Replace Ше amplifier in accordance with the service infor- qao арка 
mation. 


Perform BODY VERIFICATION TEST VER-1. 14 


AMPLIFIER- 
RADIO C2 


816646da 
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B147C-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT OPEN 


[e Ene sep | AMPLIFIER. 
| RADIO 
| | 
| | 
| RIGHT RIGHT | 
| REAR REAR | 
$РЕАКЕВ SPEAKER 
| TWEETER () TWEETER (4) | 
п Y с2 4 У е2 
X206 x206 
18 18 
06/6Ү DGILG 
сі зле 
ГТ ТР О speaker- 
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== = == J 
ТР | 
4 7 
! fae 05 а 
6 1 
SPEAKER- 
RIGHT 
AMPLIFIER- REAR Ct 
RADIO C2 (PT27 PREMIUM) 


81684618 


For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 

e Amplifier BUS wake-up. Amplifier reset with scan tool. 

e Set Condition: 

e The amplifier detects an open condition on the speaker output circuit. 


Possible Causes 


(X206) AMPLIFIED RIGHT REAR SHELF SPEAKER (+) CIRCUIT OPEN 


(X296) AMPLIFIED RIGHT REAR SHELF SPEAKER (-) CIRCUIT OPEN 
RIGHT REAR SHELF SPEAKER 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on. 

Turn the radio on. 

With the scan tool, erase Amplifier DTCs. 
With the scan tool, reset the amplifier. 
With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B147C-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 
Yes >> Go То2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK THE OPERATION OF THE RIGHT REAR SHELF SPEAKER 
Disconnect the Right Rear Shelf Speaker harness connector. 


Turn the radio on and turn the volume to mid level. хэр 
With а voltmeter set to read іп А/С voltage, measure the voltage of the 
Amplified Right Rear Shelf Speaker circuits in the Amplified Right Rear (62) 
Shelf Speaker harness connector. = | 
Is Ше voltage present greater than 1 volt? 
Yes >> Replace the Amplified Right Rear Shelf Speaker in accor- 1 16 3 
dance with the service information. 
Perform BODY VERIFICATION TEST VER-1. peu 
1 3 
No >> Go To 3 SPEAKER: 
RIGHT 
REAR C1 


(PT27 PREMIUM)  546646fc 
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3. CHECK THE (X206) AMPLIFIED RIGHT REAR SHELF SPEAKER (+) CIRCUIT FOR AN OPEN 

Turn the ignition off. 

Disconnect the Amplifier C2 harness connector. S 


Measure the resistance of the (X206) Amplified Right Rear Shelf 
Speaker (+) circuit between the Amplifier C2 harness connector and the 
Amplified Right Rear Shelf Speaker harness connector. 


15 the resistance below 5.0 ohms? 


Yes >> Go To 4 


No >> Repair the (X206) Amplified Right Rear Shelf Speaker (+) 
circuit for an open. 


Perform BODY VERIFICATION TEST VER-1. 


3 
SPEAKER- 3 
RIGHT 


REAR C1 
(PT27 PREMIUM) 


AMPLIFIER- 
RADIO C2 


O ата." 


81664709 
4. CHECK THE (X296) AMPLIFIED RIGHT REAR SHELF SPEAKER (-) CIRCUIT FOR AN OPEN 
Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. T 


Measure the resistance of the (X296) Amplified Right Rear Shelf 
Speaker (-) circuit between the Amplifier C2 harness connector and the 
Amplified Right Rear Shelf Speaker harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Нерасе the amplifier in accordance with the service infor- 


mation. 
Perform BODY VERIFICATION TEST VER-1. 


No >> Repair the (X296) Amplified Right Rear Shelf Speaker (-) 
circuit for an open. 


Perform BODY VERIFICATION TEST VER-1. 


SPEAKER- 
RIGHT 


REAR C1 
12  (PT27PREMIUM) 


n А gg ПВНЗ 
s [909 ug 


са 


AMPLIFIER- 
RADIO C2 


7 


8166470d 
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B147D-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED TOGETHER 


[e Ene sep | AMPLIFIER. 
| RADIO 
| | 
| | 
| RIGHT RIGHT | 
| REAR REAR | 
$РЕАКЕВ SPEAKER 
| TWEETER () TWEETER (4) | 
п Y с2 4 У е2 
X206 x206 
18 18 
06/6Ү DGILG 
сі зле 
ГТ ТР О speaker- 
С | RIGHT 
| N FEAR 
| 
== = == J 
ТР | 
4 7 
! fae 05 а 
6 1 
SPEAKER- 
RIGHT 
AMPLIFIER- REAR Ct 
RADIO C2 (PT27 PREMIUM) 


81664736 


For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the ignition on. Radio volume at 25 or higher. 

e Set Condition: 

e The amplifier detects that the output circuits are shorted together. 


Possible Causes 


(X206) AMPLIFIED RIGHT REAR SHELF SPEAKER (+) CIRCUIT SHORTED TO THE (X296) AMPLIFIED RIGHT 


REAR SHELF SPEAKER (-) CIRCUIT 
AMPLIFIED RIGHT REAR SHELF SPEAKER 
AMPLIFIER 


Diagnostic Test 


1 . CHECK FOR AN INTERMITTENT CONDITION 


Turn the ignition on, then off, and then on again. 
With the scan tool, erase Amplifier DTCs. 

Turn the radio on. 

Turn the volume level to 25. 

With the scan tool, read Amplifier DTCs. 


Does the scan tool display active: B147D-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED 
TOGETHER? 


Yes >> Со To2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST VER-1. 


2. CHECK THE OPERATION OF THE AMPLIFIED RIGHT REAR SHELF SPEAKER 
Disconnect the Amplified Right Rear Shelf Speaker. 


Measure the resistance of the speaker between the two terminals. (EB 
Is the resistance of the speaker less than 1 ohm? [0] 


Yes >> Replace the Amplified Right Rear Shelf Speaker in accor- (o) 
dance with the service information. 
Perform BODY VERIFICATION TEST VER-1. | 16 8 
Мо >> Со То 3 
фу = 
1 3 
SPEAKER- 
RIGHT 
REAR C1 


(PT27 PREMIUM) 


8166473a 
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8: CHECK THE (X206) AMPLIFIED RIGHT REAR SHELF SPEAKER (+) CIRCUIT, AND THE (X296) AMPLIFIED 
RIGHT REAR SHELF SPEAKER (-) CIRCUITS FOR A SHORT TOGETHER 


Turn the ignition off. 


Disconnect the Amplifier C2 harness connector. 


Measure the resistance between the (X206) Amplified Right Rear Shelf [0] чат 
Speaker (+) circuit, and the (X296) Amplified Right Rear Shelf Speaker В. 1б КҚ (Со) 
1 


(-) circuit. 
Is the resistance below 10K ohms? uu T 
12 REAR C1 
Yes >> Repair the (X206) Amplified Right Rear Shelf Speaker (+) парен 


circuit, and the (X296) Amplified Right Rear Shelf Speaker 
(-) circuit for a short together. 
Perform BODY VERIFICATION TEST VER-1. 

No >> Нерасе the amplifier in accordance with the service infor- 6 
mation. 
Perform BODY VERIFICATION TEST VER-1. 4 


AMPLIFIER- 
RADIO C2 8166473e 
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B2222-SATELLITE RADIO RECEIVER INTERNAL 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e With the ignition on. 
e Set Condition: 
е The Satellite Radio Receiver detects a software checksum test failure. 


Possible Causes 


SATELLITE RADIO RECEIVER 


Diagnostic Test 


1 . REPLACE THE SATELLITE RADIO RECEIVER 
When this code is set, the Satellite Radio must be replaced. 


Repair 
Replace the Satellite Radio Receiver in accordance with the Service Information. 
Perform the BODY VERIFICATION TEST-VER 1. 
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00019-САМ B BUS 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e Continuously. 
e Set Condition: 


е Whenever the CAN B BUS (+) or B BUS (-) circuit is open, shorted to voltage or shorted to ground, this code 
will set. 


Possible Causes 


CAN B BUS DTCs IN THE TOTALLY INTEGRATED POWER MODULE 


(D54) CAN B BUS (-) CIRCUIT OPEN 
(D55) CAN B BUS (4) CIRCUIT OPEN 
AMPLIFIER 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


Turn the ignition on. 

With the scan tool, record and erase DTCs. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 

With the scan tool, read DTCs. 


Does the scan tool display: U0019—CAN B BUS CIRCUIT? 
Yes >> Go То2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST - VER 1. 


2. CHECK TOTALLY INTEGRATED POWER MODULE DTCs 
With the scan tool, read Totally Integrated Power Module DTCs 
Does the scan tool display any CAN B BUS DTCs - ACTIVE? 


Yes >> Refer to the symptom list for problems related to Communication in the ELECTRICAL.- ELECTRONIC 
CONTROL MODULES - ELECTRICAL DIAGNOSES section. 


No >> Со to З 
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3. CAN B BUS (+) CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the Amplifier C1 harness connector. =» 


Disconnect the Totally Integrated Power Module C3 harness connector. 


Measure the resistance of the (D55) CAN B BUS (+) circuit between the 
Totally Integrated Power Module C3 harness connector and the Ampli- 
fier C1 harness connector. 


Is the resistance below 2.0 ohms? 
Yes >> Go То 4 
Perform BODY VERIFICATION TEST - VER 1. 


No >> Repair the CAN B BUS (+) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. 


ааооо 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C3 


1 HAAR 


ай 


ham. 


о |888 


(80080078801, 


AMPLIFIER- 
RADIO C1 


81669aca 
4. CAN B BUS (-) CIRCUIT OPEN 
Measure the resistance of the (D54) CAN B BUS (-) circuit between the 
Totally Integrated Power Module C3 harness connector and the Ampli- 
fier C1 harness connector. Xx 


Is the resistance below 2.0 ohms? 
Yes >> Replace the Amplifier in accordance with the service infor- 
mation. 
Perform BODY VERIFICATION TEST - VER 1. 
No >> Repair the CAN B BUS (-) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. 


пада 
Цада 


17 
па S 
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U0020-CAN B BUS OFF PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e Continuously. 
e Set Condition: 


е Whenever the CAN B BUS (+) or B BUS (-) circuit is open, shorted to voltage or shorted to ground, this code 
will set. 


Possible Causes 


CAN B BUS DTCs IN THE TOTALLY INTEGRATED POWER MODULE 


(D54) CAN B BUS (-) CIRCUIT OPEN 
(D55) CAN B BUS (4) CIRCUIT OPEN 
AMPLIFIER 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


Turn the ignition on. 

With the scan tool, record and erase DTCs. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 

With the scan tool, read DTCs. 


Does the scan tool display: U0020-CAN B BUS OFF PERFORMANCE? 
Yes >> Go То2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST - VER 1. 


2. CHECK FRONT CONTROL MODULE DTCs 
With the scan tool, read Totally Integrated Power Module DTCs. 
Does the scan tool display any CAN B BUS DTCs - ACTIVE? 


Yes >> Refer to the symptom list for problems related to Communication in the ELECTRICAL.- ELECTRONIC 
CONTROL MODULES - ELECTRICAL DIAGNOSES section. 


No >> Со to З 
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3. CAN B BUS (+) CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Amplifier C1 harness connector. S 
Disconnect the Totally Integrated Power Module C3 harness connector. [0] 


Measure the resistance of the (055) CAN B BUS (+) circuit between the = (Go) 
Totally Integrated Power module C3 harness connector and the Ampli- ЕР of 
fier C1 harness connector. e | соовожее |! 
Is Ше resistance below 2.0 ohms? | 5. 
Yes >> Go To 4 neu 
Perform BODY VERIFICATION TEST - VER 1. possi А 
Мо >> Repair the CAN B BUS (+) circuit for an open. А СЕА 
Perform BODY VERIFICATION TEST - VER 1. "| SEHEN BB a 


г BAA Аааа 2 


AMPLIFIER- 
RADIO C1 


8165cb82 


4. CAN B BUS (-) CIRCUIT OPEN 


Measure the resistance of the (D54) CAN B BUS (-) circuit between the 
Totally Integrated Power Module C3 harness connector and the Ampli- 


fier C1 harness connector. [0] "5 
Is the resistance below 2.0 ohms? (Go) 


Yes >> Replace the Amplifier in accordance with the service infor- Ер |а: | 
mation. 8 ee : 
Perform BODY VERIFICATION TEST - VER 1. Weed AN 

No >> Repair the CAN B BUS (-) circuit for an open. S 11 
Perform BODY VERIFICATION TEST - VER 1. мешит 


'OWER СЗ 17 


: авадан Пра. 
о j&&& aas RB 2 
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RADIO C1 
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U0184-LOST COMMUNICATION WITH RADIO 


For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0186-LOST COMMUNICATION WITH AUDIO AMPLIFIER 


For a complete wiring diagram Refer to Section 8W. 
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(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0195-LOST COMMUNICATION WITH SDAR 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0197-LOST COMMINICATION WITH HANDS FREE MODULE 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0199-LOST COMMINICATION WITH DRIVERS DOOR MODULE 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0200-LOST COMMINICATION WITH PASSENGER DOOR MODULE 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0151-LOST COMMINICATION WITH OCCUPANT RESTRAINT CONTROLLER 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0154-LOST COMMINICATION WITH OCCUPANT CLASSIFICATION MODULE 

For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 
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AUDIO 
DESCRIPTION 


Several combinations of radio receivers are offered. The audio system uses an ignition switched source of battery 
current so that the system will only operate when the ignition switch is in the RUN or ACCESSORY positions. 


An optional navigation radio (REC) is available on this vehicle. With this system, the operator has the option of 
choosing a street address, point of interest, trip itinerary and other features outlined in the operator's manual. 


The audio system includes the following components: 
e Amplifier (if equipped) 
e Antenna 
e Antenna - satellite radio and navigation (if equipped) 
e Radio noise suppression components 
e Radio receiver 
e Satellite receiver module (if equipped) 
e Speakers 


Certain functions and features of the audio system rely upon resources shared with other electronic modules in the 
vehicle over the Programmable Communication Interface (PCI) bus network. The data bus network allows the shar- 
ing of sensor information. For diagnosis of these electronic modules or of the data bus network, the use of a scan 
tool and the proper Diagnostic Procedures manual are recommended. 


OPERATION 


The audio system components are designed to provide audio entertainment and information through the reception, 
tuning and amplification of locally broadcast radio signals in both the Amplitude Modulating (AM) and Frequency 
Modulating (FM) commercial frequency ranges. 


The available satellite radio system is a subscription based service. Information sent by satellite is transmitted to the 
roof mounted antenna, then to the satellite receiver module. The operator then has the choice of multiple music/ 
information channels. 


The available navigation radio system receives GPS signals from up to eight satellites to display the position and 
direction of the vehicle. Map information is supplied through a DVD-ROM. An electronic gyro-sensor and the vehi- 
cle’s speed sensor enable the system to display the present vehicle position even in locations where GPS signals 
may be blocked, however system performance will be degraded. 


When a destination is selected, the navigation system uses information from the map to quickly calculate a route. As 
the vehicle is driven along the chosen route, the operator is guided with pictorial displays and voice prompts. The 
navigation system will also reroute the user if a turn is missed. For complete operating instructions, refer to the 
manual included with the vehicle. 


The audio system components operate on battery current received through a fuse in the Junction Block (JB) опа 
fused ignition switch output (RUN-ACC) circuit so that the system will only operate when the ignition switch is in the 
ON or ACCESSORY positions. 


DIAGNOSIS AND TESTING - AUDIO 


Any diagnosis of the Audio system should begin with the use of the scan tool. For information on the use 
of the scan tool, refer to the appropriate Diagnostic Service information. 


For complete circuit diagrams, refer to the appropriate wiring information. 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, seat belt ten- 
sioner, side airbag, or instrument panel component diagnosis or service. Disconnect and isolate the battery 
negative (ground) cable, then wait two minutes for the airbag system capacitor to discharge before per- 
forming further diagnosis or service. This is the only sure way to disable the airbag system. Failure to take 
the proper precautions could result in accidental airbag deployment and possible personal injury. 
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AUDIO SYSTEM DIAGNOSIS 


CONDITION POSSIBLE CAUSES CORRECTION 
NO AUDIO 1. Fuse inoperative. 1. Check radio fuse and Ignition-Off Draw (IOD) 
fuse in Junction Block (JB). Replace fuses, if 


required. 


2. Radio connector 2. Check for loose or corroded radio connector. 

damaged. Repair, if required. 

3. Wiring damaged. 3. Check for shorted or open wires. Repair wiring, 
if required. 


4. Radio ground damaged. 4. Check for continuity between radio chassis and 
a known good ground. There should be 
continuity. Repair ground, if required. 


5. Radio inoperative. 5. Refer to appropriate Diagnostic Service 
information. 


6. Speakers inoperative. 6. Replace speaker as necessary. 


NO SATELLITE RADIO 1. Subscription service has 1. Contact satellite radio provider. 
AUDIO (PERFORM ALL expired (with subscription 
DIAGNOSIS OUTDOORS) expired, one channel is still 

available) 


2. Items on roof blocking 2. Remove or reposition items to allow clear 
satellite antenna. space around antenna. 
3. Damaged satellite antenna | 3. Replace satellite antenna cable. 
cable. 
4. Damaged satellite 4. Replace satellite antenna. 
antenna. 


NO RADIO DISPLAY 1. Fuse inoperative. 1. Check radio fuse and Ignition-Off Draw (IOD) 
fuse in Junction Block (JB). Replace fuses, if 
required. 


2. Radio connector 2. Check for loose or corroded radio connector. 
damaged. Repair, if required. 


3. Wiring damaged. 3. Check for battery voltage at radio connector. 
Repair wiring, if required. 

4. Radio ground damaged. 4. Check for continuity between radio chassis and 
a known good ground. There should be 
continuity. Repair ground, if required. 


5. Radio inoperative. 5. Refer to appropriate Diagnostic Service 
information. 
CLOCK WILL NOT KEEP 1. Fuse inoperative. 1. Check Ignition-Off Draw (IOD) fuse in the 
SET TIME Junction Block (JB). Replace fuse, if required. 
2. Radio connector 2. Check for loose or corroded radio connector. 
damaged. Repair, if required. 


3. Wiring damaged. 3. Check for battery voltage at radio connector. 
Repair wiring, if required. 

4. Radio ground damaged. 4. Check for continuity between radio chassis and 
a known good ground. There should be 
continuity. Repair ground, if required. 


5. Radio inoperative. 5. Refer to appropriate Diagnostic Service 
information. 
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CONDITION POSSIBLE CAUSES CORRECTION 


SOUND DISTORTION 1. Door trim panel loose or 1. Inspect door trim panel and correct as 
(VIBRATION FROM missing fasteners. necessary. Replace any missing fasteners. 
SPEAKER AREA, BUZZING - 


HUMMING) 
2. Water shield loose or 2. Inspect water shield and adjust as required. 
misaligned. 


3. Items placed in door trim 3. Remove items from door trim panel. Ensure 
panel map pockets vibrating | that vibration is no longer present. 
or moving from side to side. 


POOR RADIO RECEPTION 1. Antenna damaged or 1. Diagnose and replace antenna if necessary. 
inoperative. 


2. Radio ground damaged. 2. Check for continuity between radio chassis and 
a known good ground. There should be 
continuity. Repair ground, if required. 


3. Radio noise suppression 3. Repair or replace ground strap as necessary. 

inoperative. 

4. Radio inoperative. 4. Refer to appropriate Diagnostic Service 
information 


NO/POOR TAPE 1. Damaged tape. 1. Insert known good tape and test operation 


OPERATION 2. Foreign objects behind 2. Remove foreign objects and test operation 
tape door. 


3. Dirty cassette tape head. 3. Clean head with Mopar Cassette Head 
Cleaner. 


4. Inoperative radio. 4. Exchange or replace radio, if required. 
NO COMPACT DISC 1. Damaged CD. 1. Insert known good CD and test operation. 


OPERATION 2. Foreign material on CD. 2. Clean CD and test operation 


3. Condensation on CD or 3. Allow temperature of vehicle interior to stabilize 

optics. and test operation 

4. Inoperative radio. 4. Refer to appropriate Diagnostic Service 
information. 
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AMPLIFIER 
DESCRIPTION 


The optional premium speaker system includes a separate audio power amplifier. The amplifier is located on the 
floor behind the spare tire in the trunk. 


OPERATION 


The power amplifier electronically increases the frequency response of the normal audio signal output from the radio 
amplifier in order to improve the acoustic performance of the speakers. On vehicles equipped with an amplifier, the 
amplifier section of the radio becomes a pre-amplifier. 


The amplifier receives audio signal inputs for speaker channels from the radio, then sends amplified audio outputs 
with dedicated feed and return circuits to the individual speakers. 


REMOVAL 


1. Disconnect and isolate the battery negative cable. 
2. Remove the retaining fasteners. 

3. Disconnect the wire harness connector. 

4. Remove the amplifier (1). 


817944cf 


INSTALLATION 


1. Install amplifier (1). 

2. Install the mounting fasteners. 

3. Connect wire harness connector to amplifier. 
4. Connect battery negative cable. 


a 
817944cf 


8A- 126 AUDIO —— — — — — ————————————————————— PM 


ANTENNA BODY AND CABLE 
DESCRIPTION - Fixed Mast Antenna 


The antenna body and cable are secured below the fender panel by the antenna cap nut through a mounting hole 
in the side of the right front fender. The primary coaxial antenna cable is then routed beneath the fender sheet metal 
and through an entry hole in the right cowl side panel into the interior of the vehicle. Inside the vehicle, the primary 
coaxial cable is connected to a secondary instrument panel antenna coaxial cable with an in-line connector that is 
located behind the right end of the instrument panel. The secondary coaxial cable is then routed behind the instru- 
ment panel to the back of the radio. 


DESCRIPTION - Roof Mounted Antenna 


The roof mounted antenna is a combination antenna that is used for the reception of Amplitude Modulation (AM) 
frequencies, Frequency Modulated (FM) frequencies and Satellite signals for the Digital Satellite Radio. The primary 
coaxial antenna cable is then routed through an entry hole in the roof panel into the interior of the vehicle. Inside the 
vehicle, the primary coaxial cable is connected to a secondary instrument panel antenna coaxial cable with an in- 
line connector that is located behind the right end of the instrument panel. The secondary coaxial cable is then 
routed behind the instrument panel to the back of the radio. 


OPERATION 


The antenna body and cable connects the antenna mast to the radio. The radio antenna is an electromagnetic 
circuit component used to capture radio frequency signals that are broadcast by local commercial radio stations in 
both the Amplitude Modulating (AM) and Frequency Modulating (FM) frequency ranges. These electromagnetic radio 
frequency signals induce small electrical modulations into the antenna as they move past the mast. The antenna 
body transfers the weak electromagnetic radio waves induced into the rigid antenna mast into the center conductor 
of the flexible primary antenna coaxial cable. The braided outer shield of the antenna coaxial cable is grounded 
through both the antenna body and the radio chassis, effectively shielding the radio waves as they are conducted to 
the radio. The radio then tunes and amplifies the weak radio signals into stronger electrical signals in order to oper- 
ate the audio system speakers. For more information on the satellite radio operation of the roof mounted antenna, 
Refer to (Refer to 8 - ELECTRICAL/AUDIO/ANTENNA MAST - OPERATION) 


DIAGNOSIS AND TESTING - ANTENNA BODY AND CABLE 


The following four tests are used to diagnose the antenna with an ohmmeter: 
e TEST 1 - Mast to ground test 
e TEST 2 - Tip-of-mast to tip-of-conductor test 
e TEST 3 - Body ground to battery ground test 
e TEST 4 - Body ground to antenna coaxial cable shield test. 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, seat belt ten- 
sioner, side airbag, or instrument panel component diagnosis or service. Disconnect and isolate the battery 
negative (ground) cable, then wait two minutes for the airbag system capacitor to discharge before per- 
forming further diagnosis or service. This is the only sure way to disable the airbag system. Failure to take 
the proper precautions could result in accidental airbag deployment and possible personal injury. 


The ohmmeter test lead connections for each test are shown in the illustration. 
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NOTE: This model has a two-piece antenna coaxial cable. Tests 2 and 4 must be conducted in two steps to 
isolate an antenna cable problem. First, test the primary antenna cable (integral to the antenna body and 
cable) from the coaxial cable connector under the right end of the instrument panel near the right cowl side 
inner panel to the antenna body. Then, test the secondary antenna cable (instrument panel antenna cable) 
from the coaxial cable connector under the right end of the instrument panel near the right cowl side inner 
panel to the coaxial cable connector at the radio. 


TEST 1 


Test 1 determines if the antenna mast is insulated 
from ground. Proceed as follows: 


1. Disconnect and isolate the antenna coaxial cable 
connector under the right end of the instrument 
panel near the right сом! side inner panel. 


2. Touch one ohmmeter test lead to the tip of the 
antenna mast (below tip if ball tip is plastic). Touch 
the other test lead to the antenna cap nut. Check 
the ohmmeter reading for continuity. 

3. There should be no continuity. If OK, go to Test 2. 
If not OK, replace the faulty antenna body and 
cable. 


J898F-7 


TEST 2 


Test 2 checks the antenna conductor components for an open circuit. This test should be performed first on the 
entire antenna circuit, from the antenna mast to the center conductor of the coaxial cable connector at the radio. If 
an open circuit is detected, each of the three antenna conductor components (antenna mast, antenna body and 
primary cable unit, instrument panel antenna secondary cable) should be isolated and tested individually to locate 
the exact component that is the source of the open circuit. To begin this test, proceed as follows: 

1. Disconnect the instrument panel (secondary) antenna cable coaxial connector from the back of the radio. 

2. Touch one ohmmeter test lead to the tip of the antenna mast. Touch the other test lead to the center conductor 
pin of the instrument panel antenna cable coaxial connector for the radio. Check the ohmmeter reading for con- 
tinuity. 

3. There should be continuity. The ohmmeter should register only a fraction of an ohm resistance. High or infinite 
resistance indicates a damaged or open antenna conductor. If OK, go to Test 3. If not OK, isolate and test each 
of the individual antenna conductor components. Replace only the faulty antenna conductor component. 


TEST 3 


Test 3 checks the condition of the vehicle body ground connection. To begin this test, proceed as follows: 


1. This test must be performed with the battery positive cable disconnected from the battery. Disconnect and isolate 
both battery cables, negative cable first. 


2. Reconnect the battery negative cable. 


3. Touch one ohmmeter test lead to a good clean ground point on the vehicle fender. Touch the other test lead to 
the battery negative terminal post. Check the ohmmeter reading for continuity. 


4. There should be continuity. The ohmmeter should register less than one ohm resistance. High or infinite resis- 
tance indicates a loose, corroded, or damaged connection between the battery negative terminal and the vehicle 
body. If OK, go to Test 4. If not OK, check the battery negative cable connection to the vehicle body and the 
radio noise suppression ground strap connections to the engine and the vehicle body for being loose or cor- 
roded. Clean or tighten these connections as required. 


8A- 128 АИЛ0О0---------------------------------------- PM 


TEST 4 

Test 4 checks the condition of the connection between the antenna coaxial cable shield and the vehicle body ground 

as follows: 

1. Disconnect and isolate the antenna coaxial cable connector under the right end of the instrument panel near the 
right cowl side inner panel. 

2. Touch one ohmmeter test lead to a good clean ground point on the vehicle fender. Touch the other test lead to 
the outer crimp on the antenna coaxial cable connector under the right end of the instrument panel near the right 
cowl side inner panel. Check the ohmmeter reading for continuity. 

3. There should be continuity. The ohmmeter should register less than one ohm resistance. High or infinite resis- 
tance indicates a loose, corroded, or damaged connection between the antenna body and the vehicle body or 
between the antenna body and the antenna coaxial cable shield. If not OK, clean the antenna body to fender 
mating surfaces and tighten the antenna cap nut to specifications. 

4. Check the resistance again with an ohmmeter. If the resistance is still more then one ohm, replace the faulty 
antenna body and cable. 


REMOVAL 


1. Disconnect and isolate the battery negative cable. 


2. Remove antenna mast by unscrewing mast from 
antenna body. On vehicles equipped with manual 
retractable antenna, lower antenna fully. 


3. Remove shroud (1), if equipped. 
4. Remove antenna nut (2) and adapter (3) 
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5. Disconnect antenna body cable from instrument 
panel antenna cable. 

6. Remove inner fender shield as necessary to gain 
access to mounting fasteners. 

7. Remove antenna body and cable (2) assembly 
from fender (1) 
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INSTALLATION 

1. Position antenna body and cable assembly (2) into 
fender (1). 

2. Insert antenna cable through the opening in fender. 


3. Seat the grommet in the side panel and connect 
the cable to the instrument panel harness connec- 
tor. 


. Install antenna nut (2) and adapter (3). 
. Install shroud (1), if equipped. 
. Install the inner fender shield. 


. Install antenna mast. Tighten to 5 М-т (46 in. 16$.). 
Ensure that the antenna mast is fully seated on 
antenna base and that there is no gap between 
the mast and base. 

8. Connect the antenna cable to the instrument panel 

antenna cable. 

9. Install the right side сом trim panel. 


10. Connect the battery negative cable. 
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ANTENNA - EXPORT 
REMOVAL 


1. Disconnect and isolate the battery negative cable. 


2. Lower the headliner as necessary to access 
antenna mounting fastener (Refer to 23 - BODY/IN- 
TERIOR/HEADLINER - REMOVAL). 


3. Disconnect antenna cable and electrical harness 
connector (4). 


4. Remove the mounting fastener. 
5. Remove antenna from roof panel. 


INSTALLATION 


1. Position antenna to roof panel. 
2. Install and tighten mounting fastener. 


3. Connect antenna cable and electrical harness con- 
nector. 

4. Raise headliner (Refer to 23 - BODY/INTERIOR/ 
HEADLINER - INSTALLATION). 


5. Connect battery negative cable. 
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ANTENNA - NAVIGATION 
REMOVAL 


1. 
2. 


Disconnect and isolate the battery negative cable. 


Remove the instrument panel top cover (Refer to 
23 - BODY/INSTRUMENT PANEL/INSTRUMENT 
PANEL TOP COVER - REMOVAL). 


. Remove the radio (4) (Refer to 8 - ELECTRICAL/ 


AUDIO/RADIO - REMOVAL). 


. Remove the antenna (1) mounting fasteners 
. Remove antenna cable (3) from wire harness. 


INSTALLATION 


1. 


Position antenna cable (3) to wire harness. Secure 
into place. 


. Install antenna (1) mounting fasteners. 
. Install radio (4) (Refer to 8 - ELECTRICAL/AUDIO/ 


RADIO - INSTALLATION). 


Install instrument panel top cover (Refer to 23 - 
BODY/INSTRUMENT PANEL/INSTRUMENT 
PANEL TOP COVER - INSTALLATION). 


Connect battery negative cable. 
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ANTENNA-SATELLITE 
DESCRIPTION 


The satellite radio antenna is secured by adhesive foam and retainers which protrude through a hole in the roof 
panel. Two wires from the antenna are connected to the body harness above the headliner. 


OPERATION 


The satellite radio antenna receives signals from orbiting satellites and sends these signals to the satellite receiver 
module. The satellite radio antenna must have open space in which to operate. Items carried on the roof, parking 
inside etc. can have an effect on the antenna's ability to receive signals. 


REMOVAL 


1. Disconnect and isolate the battery negative cable. 


2. Lower the rear portion of the headliner as neces- 
sary to access underside of antenna (1) (Refer to 
23 - BODY/INTERIOR/HEADLINER - REMOVAL). 


3. An adhesive removal tool can be created by using 
an 18 to 24 inch piece of nylon cord (2) wrapped 
around two handles (3). Using the removal tool, 
guide the nylon cord under the dust seal on the for- 
ward side of the antenna. Grab the handles and 
work the cord through the adhesive. Continue this 
for 360? around the antenna. 


4. Disconnect the wire harness connectors from the 
antenna. 


5. From inside the vehicle, and using a flat bladed 
tool, depress one of the retaining tabs on the 80154782 
antenna. Push up the one side of the antenna con- 
nector through the roof panel. Depress the other side of the connector and remove the antenna. 


6. Remove any remaining adhesive from roof panel with isopropyl alcohol and a lint free cloth. If original antenna is 
being reinstalled, remove adhesive from antenna mounting surface. 


INSTALLATION 


1. If original antenna is being reinstalled, remove 
backing from patch adhesive (2) and apply to 
antenna base (1). 

2. Remove backing from the adhesive оп the 
antenna. 

3. Insert wire harness through hole in roof panel. 
Press antenna into position until both retainers 
snap into place. 

4. Connect wire harness connectors to antenna. 


5. Install headliner (Refer to 23 - BODY/INTERIOR/ 
HEADLINER - INSTALLATION). 


6. Connect battery negative cable. 
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ANTENNA CABLE - SATELLITE RADIO 
DESCRIPTION 


The satellite radio antenna cable connects the roof mounted antenna to the satellite receiver module. It has two 
connectors at each end and is routed above the headliner, then behind the left quarter panel trim. 


REMOVAL 


1. Disconnect and isolate the battery negative cable. 


2. Remove the rear quarter trim panel. (Refer to 23 - 
BODY/INTERIOR/QUARTER PANEL ТАМ - 
REMOVAL) 


3. Lower the rear portion of the headliner as neces- 
sary to access the underside of the satellite 
antenna (Refer to 283 - BODY/INTERIOR/HEAD- 
LINER - REMOVAL). 

4. Detach the antenna cable (1) from the body har- 
ness. Disconnect wire harness connectors at each 
end of the cable. 
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INSTALLATION 


1. Secure the antenna cable (1) to the body harness. 
Connect the wire harness connectors at each end 
of the antenna. 

2. Install the headliner (Refer to 23 - BODY/INTERI- 
OR/HEADLINER - INSTALLATION). 


3. Install the rear quarter trim panel. (Refer to 23 - 
BODY/INTERIOR/QUARTER PANEL TRIM - 
INSTALLATION) 


4. Connect the battery negative cable. 
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RADIO 
DESCRIPTION 


Available radios for this vehicle include: 
е AM/FM/cassette/6CD/MP3 (RAK sales code) 
е AM/FM/6CD/MP3 (RAQ sales code) 
e AM/FM/6CD (RAR sales code) - export only 
e AM/FM/CD (REF sales code) 
е AM/FM/6CD/MAP/DVD/GPS Navigation (REC sales code) - export only 


All factory-installed radios can communicate on the Programmable Communications Interface (РС!) data bus net- 
work. 


COUNTRY CODE AND CABIN EQ SETTING - RAR/REC RADIO ONLY 


The RAR and REC radio may require the country code and cabin EQ setting to be set if not programmed correctly. 
If battery power is lost to radio, the anti-theft code must be entered before radio will operate. 


If the region the vehicle will be driven in uses 10 kHz spacing on the AM band (i.e. 950, 960 etc.), set the Country 
Code to “USA”. If the region uses 9 kHz spacing, has LW and MW Bands, and uses RDS (i.e. AF, PTY, TA, etc.), 
set the radio for "EUR". If neither of the previous settings apply, and the vehicle is not being driven in Japan, set the 
radio to "ROW". Vehicles driven in Japan should have the radio set to “JPN”. The following chart list selected coun- 
try codes and radio broadcast standards. 


To enter the country code and EQ setting, use a scan tool. 
COUNTRY CODE SELECTION CHART 


INTERNATIONAL RADIO BROADCAST STD. 
COUNTRY CODE 
AFGHANISTAN (8AA) 
ALBANIA (8BA) 


ALGERIA (8AC) 


AMERICAN SAMOA 
(ВАО) 


ANTIGUA (ВАС) 
ARUBA (ВАК 
[BAHAMAS ear) | USA ОНИ 


BAHAMAS (8AP) 
BAHRAIN (8AR) 


BANGLADESH (8AS) 


BARBADOS & ISLANDS 
(8AT) 


BELARUS (8G5) 
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INTERNATIONAL RADIO BROADCAST STD. 
COUNTRY CODE 


BELGIUM & 
LUXEMBOURG (8AU) 


BOSNIA-HERZEGOVINA 
(8HE) 


BOTSWANA (8AZ) 


BRAZIL (8A1) 


BRITISH INDIA OCEAN 
(8A2) 


BRITISH VIRGIN 
ISLANDS (8A3) 


BRUNEI (8A4) 
BULGARIA (8A5) 
BURKINA FASO (8GM) 


CAMBODIA/ 
KAMPUCHEA (8DG) 


CAMEROON (8A9) 
CANARY ISLANDS (8BB) 
CAPE VERDE (8BD) 


CENTRAL AFRICAN 
REPUBLIC (8BG) 


CHAD (8BJ) 
CHILE (8BK) 


CYPRUS (8BB) 


CZECH. REPUBLIC 
(8BW) 


DENMARK (8BX) 
DJIBOUTI (8BU) 
DOMINICA (8BZ) 


DOMINICAN REPUBLIC 
(8B1) 


ECUADOR (882) 
EGYPT (8B3) 
EL SALVADOR (8B4) 
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INTERNATIONAL RADIO BROADCAST STD. 
COUNTRY CODE 
EQUATORIAL GUINEA 
(8B5) 
ERITREA (8BU) 


ESTONIA (8B6) 
ETHIOPIA (8B7) 


FAEROE ISLANDS 
(8HG) 
FAUKLAND ISLANDS 
(8B8) 


FIJI (8B9) 
FINLAND (8CA) 
FRANCE (8CD) 


FRENCH GUIANA ( 8CC) 


FRENCH POLYNESIA / 
TAHITI (8F9) 


GHANA (8CK) 


GRENADA (8CS) 


GUADELOUPE (8CT) 
GUAM (8CU) 
GUATEMALA (8CV) 


GUINEA (8CW) 


ICELAND (8C4) 


INDIA (8C5) 
INDONESIA (8C6) 


IRAN (8C7) 
IRAQ (8C8) 
IRELAND (8C9) 
ISRAEL (8DA) 
ITALY (8DB) 


IVORY COAST (8DC) 
JAMAICA (8DD) 


GREENLAND (808) 


PM ————————————————————————————————— AUDIO ВА - 137 


COUNTRY CODE 
KUWAIT 800 


MACAO (8DU) 


MALAGASY/ 
MADAGASCAR (8DW) 


(8D4) 


MONGOLIA (8EE 
MOROCCO (8EG 


MOZAMBIQUE (8PH) 
NAMIBIA (8EJ) 
NEPAL (8EL) 
NETHERLANDS (ВЕМ) 


NETHERLANDS 
ANTILLES/CURACAO 
(8HN) 


NEW CALEDONIA (8EN) 
NEW ZEALAND (8EP) 


NICARAGUA (8ER) 


) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
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COUNTRY CODE 


OMAN (ВЕХ) 
PAKISTAN (8EY) 
PANAMA (8EZ) 


PAPUA NEW GUINEA 
8E1) 


( 

PARAGUAY (8E2) 
PERU (8E4) 
PHILIPPINES (8E5) 
PORTUGAL (8E8) 
PUERTO RICO (8E9) 
QATAR (8FA) 

) 
) 
(8FH) 
) 
) 


SERBIA (8HS 


SLOVENIA (8GX) 


SOLOMON ISLANDS 
8FN) 


( 
SOMALIA (8FP) 
SOUTH AFRICA (8FR) 
SOUTH KOREA (8DJ) 
) 
( 


) 
) 
) 

) 


SPAIN (8FS 
SRI LANKA (8FT) 


ST. KITTS AND NEVIS 
8FU) 


ST. LUCIA (8FX) 


ST. PIERRE & 
MIQUELON (8FZ) 


ST. THOMAS & U.S. 
VIRGIN ISLANDS (8F1) 


ST. VINCENT (8F2) 
SUDAN (8F3) 
SURINAME (8F4) 
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COUNTRY CODE 
зло ОО ОИ 
уме ООС ОИ 
О SWIZERANDGEZ | EUR 
| | ROW 
TAN ОО ОИ 
ОС | EUR 
Tana ВВ ООО И 
АСС ОИ ООО И 
0680 — | ROW 
Пт | ROW | 

ая 
он 
ая 


TRINIDAD а TOBAGO 
(8GF) 


TUNISIA (8GG) 
TURKEY (8GH) 
TURKMENISTAN (8HV) 


TURKS & CAICOS 
ISLAND (8GJ) 


S 
S 
TUVALU GC м 

UGANDA (8СК) ROW 
UKRAINE (8FC) 
S 
S 


UNITED ARAB 
EMIRATES (8GL) 


UNITED KINGDOM 
(8CN) 


ая 
ии А 
ектам ен | ER] 
мни» | ноу 
атату | ER] 
АТ [з | 
ROW 


WALLIS & FUTUNA 
(8GV) 


(8GW) 
YEMEN (8AH) RO 


E 
E 
E 
А 
А 
Е 
А 
А 
А 
А 
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E 
А 
Е 
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А 
Е 
U 
E 
А 
Е 
U 
А 
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U 
U 
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U 
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OPERATION 


PM 


The radio receiver operates on ignition switched battery current that is available only when the ignition switch is in 
the ON or ACCESSORY positions. The electronic digital clock function of the radio operates on fused battery current 
supplied through the IOD fuse, regardless of the ignition switch position. 


REMOVAL 


1. Disconnect and isolate the battery negative cable. 
2. Remove instrument panel center bezel. 


3. Remove mounting fasteners and remove radio from 
instrument panel. 


4. Disconnect wire harness connectors from radio. 


CAUTION: Pulling the antenna cable straight out 
of the radio without pulling on the locking antenna 
connector could damage the cable or radio. 


5. Disconnect the antenna cable (3) by pulling the 
locking antenna connector (2) away from the radio 


(1). 


INSTALLATION 

1. Connect the wire harness connectors and antenna 
cable to radio. 

2. Insert radio into instrument panel. 


3. Install mounting fasteners. Tighten to 2 N-m (20 in. 
[05.). 


4. Install instrument panel center bezel. 
5. Connect battery negative cable. 
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RADIO NOISE SUPPRESSION COMPONENTS 
DESCRIPTION 


Radio noise suppression devices are factory-installed standard equipment on this vehicle. Radio Frequency Inter- 
ference (НЕ!) and ElectroMagnetic Interference (EMI) can be produced by any on-board or external source of elec- 
tromagnetic energy. These electromagnetic energy sources can radiate electromagnetic signals through the air, or 
conduct them through the vehicle electrical system. 


When the audio system converts RFI or EMI to an audible acoustic wave form, it is referred to as radio noise. This 
undesirable radio noise is generally manifested in the form of “buzzing,” “hissing,” “popping,” “clicking,” “crackling,” 
and/or “whirring” sounds. In most cases, ВЕ! and EMI radio noise can be suppressed using a combination of vehicle 
and component grounding, filtering and shielding techniques. This vehicle is equipped with factory-installed radio 
noise suppression devices that were designed to minimize exposure to typical sources of RFI and EMI; thereby, 
minimizing radio noise complaints. 


пи эк эк 


Radio noise suppression is accomplished primarily through circuitry or devices that are integral to the radios, audio 
power amplifiers and other on-board electrical components such as generators, wiper motors, blower motors, and 
fuel pumps that have been found to be potential sources of RFI or EMI. External radio noise suppression devices 
that are used on this vehicle to control АН or EMI, and can be serviced, include the following: 
e Ground straps - This length of braided ground strap has an eyelet terminal connector crimped to each end. 
They are located in various locations on the vehicle. 


• Radio Noise Suppression Capacitor - This component is attached near the exhaust manifold. 

e Resistor-type spark plugs - This type of spark plug has an internal resistor connected in series between the 
spark plug terminal and the center electrode to help reduce the production of electromagnetic radiation that 
can result in radio noise. 


OPERATION 


There are two common strategies that can be used to suppress Radio Frequency Interference (НЕ!) and Electro- 
Magnetic Interference (EMI) radio noise. The first suppression strategy involves preventing the production of RFI 
and EMI electromagnetic signals at their sources. The second suppression strategy involves preventing the recep- 
tion of RFI and EMI electromagnetic signals by the audio system components. 


The use of braided ground straps in key locations is part of the ВН and EMI prevention strategy. These ground 
straps ensure adequate ground paths, particularly for high current components such as many of those found in the 
starting, charging, ignition, engine control and transmission control systems. An insufficient ground path for any of 
these high current components may result in radio noise caused by induced voltages created as the high current 
seeks alternative ground paths through components or circuits intended for use by, or in close proximity to the audio 
system components or circuits. 


Preventing the reception of RFI and EMI is accomplished by ensuring that the audio system components are cor- 
rectly installed in the vehicle. Loose, corroded or improperly soldered wire harness connections, improperly routed 
wiring and inadequate audio system component grounding can all contribute to the reception of ВЕ! and EMI. А 
properly grounded antenna body and radio chassis, as well as a shielded antenna coaxial cable with clean and tight 
connections will each help reduce the potential for reception of ВЕ! and EMI. 


REMOVAL 
ENGINE GROUND STRAP 


1. Disconnect and isolate the battery negative cable. 
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2. For the 1.6L Engine, remove bolt from engine cyl- 


inder head. 


3. For the 2.0/2.4L Engine, remove bolt from engine 


cylinder head. 


4. For the 2.2L Engine, remove bolt from engine cyl- 


inder head. 
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5. Remove bolt from strut tower and remove strap. 


HOOD HINGE GROUND STRAP 


1. Disconnect and isolate the battery negative cable. 


2. Remove bolt from fender. 
3. Remove bolt from hood and remove strap. 


MUFFLER GROUND STRAP 


1. Disconnect and isolate the battery negative cable. 


2. Remove bolt from rear floor pan. 
3. Remove bolt from muffler and remove strap. 
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RADIO NOISE SUPPRESSION CAPACITOR 


1. Disconnect and isolate the battery negative cable. 

2. Disconnect electrical harness connector from 
capacitor (1). 

3. Remove bolt from capacitor and remove capacitor. 


STRUT BRACKET TO BODY GROUND STRAP 


1. Disconnect and isolate the battery negative cable. 
2. Remove bolt from strut. 
3. Remove strap from frame rail. 


INSTALLATION 


ENGINE GROUND STRAP 


1. Install strap and bolt to strut tower. Tighten bolt to 
12 Мет (105 іп. Ibs.). 


2. Install strap and bolt to engine cylinder head. 
Tighten bolt to 28 М-т (21 ft. Ibs.). 


3. Connect battery negative cable. 
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HOOD HINGE GROUND STRAP 


1. Install strap and bolt to fender. Tighten bolt to 4 
Мет (35 in. Ю8.). 

2. Install strap and bolt to hood. Tighten bolt to 4 Мт 
(35 in. Ibs.). 


3. Connect battery negative cable. 


MUFFLER GROUND STRAP 


1. Install strap and bolt to rear floor pan. Tighten bolt 
to 8 N-m (75 in. Ibs.). 


2. Install strap and bolt to muffler. Tighten bolt to 8 
Мат (75 іп. 165.). 
3. Connect battery negative cable. 


RADIO NOISE SUPPRESSION CAPACITOR 
1. Install capacitor and bolt. 

2. Connect electrical harness connector to capacitor. 
3. Connect battery negative cable. 
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STRUT BRACKET TO BODY GROUND STRAP 


1. Install strap to frame rail. 


CAUTION: Ensure that ground strap does not 
come in contact with brake hose. Damage to brake 
hose can result. 


2. Install strap and bolt to strut. Tighten bolt to 12 N-m 
(105 in. Ibs.). 


3. Connect battery negative cable. 


PM 


80d2e2c1 


РМ---------------------------------------ДІЛІО ВА - 147 


RECEIVER-SATELLITE 
DESCRIPTION 


The satellite receiver module is located behind the spare tire. It is mounted to a bracket which is fastened to the 
trunk floor sheet metal. 


OPERATION 


The satellite receiver module receives signals from the roof mounted antenna and processes this information before 
it is sent to the radio. The module operates on both battery and accessory feed circuits and will operate with the 
ignition key in the RUN or ACCESSORY position only. 


REMOVAL 


NOTE: 

If the owner's satellite service was active before the satellite receiver module was replaced the new satellite 
receiver module will have to be activated. The existing satellite receiver module will have to be deactivated 
before the replacement satellite receiver module can be activated. 

To activate Sirius satellite radio service, call Sirius at their toll-free number. Please have the following infor- 
mation available when activating a system: 

e Electronic Serial Number / Sirius Identification Number (ESN/SID) of the unit to be replaced 

e ESN/SID of the replacement receiver 

e Vehicle Owner's name and address 

e VIN 

The ESN/SID number can be obtained through the radio display by following the steps in the satellite 
radio owners manual. 

The vehicle must be outside with the audio system powered on, in the satellite radio mode, to receive the 
activation signal. 


1. Disconnect and isolate the battery negative cable. 
2. Remove the left rear quarter trim panel (Refer to o» 
23 - BODY/INTERIOR/LEFT QUARTER TRIM 
PANEL - REMOVAL). 
3. Remove the mounting bracket fasteners. 


4. Disconnect the wire harness connectors. О 
5. Remove the module from Ше mounting bracket. 
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INSTALLATION 


NOTE: 

If the owner's satellite service was active before the satellite receiver module was replaced the new satellite 
receiver module will have to be activated. The existing satellite receiver module will have to be deactivated 
before the replacement satellite receiver module can be activated. 

To activate Sirius satellite radio service, call Sirius at their toll-free number. Please have the following infor- 
mation available when activating a system: 

e Electronic Serial Number / Sirius Identification Number (ESN/SID) of the unit to be replaced 

е ESN/SID of the replacement receiver 

e Vehicle Owner's name and address 

e VIN 

The ESN/SID number can be obtained through the radio display by following the steps in the satellite 
radio owners manual. 


The vehicle must be outside with the audio system powered on, in the satellite radio mode, to receive the 
activation signal. 


. Position the module to the mounting bracket. 
. Connect wire harness connectors. “ o» 
. Install mounting bracket and fasteners. \ 


. Install the left rear quarter trim panel (Refer to 23 - 
BODY/INTERIOR/LEFT QUARTER TRIM PANEL - 
INSTALLATION). О 


5. Connect the battery negative cable. 


оо о — 
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REMOTE SWITCHES 
DESCRIPTION 


Two rocker-type switches (if equipped) are mounted on the back (instrument panel side) of the steering wheel 
spokes. The switch on the left spoke is the seek switch and has seek up, seek down, and preset station advance 
functions. The switch on the right spoke is the volume control switch and has volume up, and volume down func- 
tions. The switch on the right spoke also includes a “mode” control that allows the driver to sequentially select AM 
radio, FM radio, cassette player, CD player or CD changer (if equipped). 


OPERATION 


These switches are resistor multiplexed units that are hard-wired to the Body Control Module (BCM) through the 
clockspring. The BCM sends the proper messages on the Programmable Communications Interface (PCI) data bus 
network to the radio receiver. For diagnosis of the BCM or the PCI data bus, the use of a scan tool and the proper 
Diagnostic Procedures manual are recommended. For more information on the operation of the remote radio switch 
controls, refer to the owner's manual in the vehicle glove box. 


DIAGNOSIS AND TESTING - REMOTE SWITCHES 


WARNING: On vehicles equipped with airbags, refer to electrical, restraints before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Failure to take the proper pre- 
cautions could result in accidental airbag deployment and possible personal injury. 


Any diagnosis of the Audio system should begin with the use of the DRB Ш® diagnostic tool. For informa- 
Поп on the use of the DRB Ш®, refer to the appropriate Diagnostic Service Manual. 


For complete circuit diagrams, refer to the appropriate wiring information. 
1. Disconnect and isolate the battery negative cable. 


2. Remove the remote radio switch(es) from the steering wheel. (Refer to 8 - ELECTRICAL/AUDIO/REMOTE 
SWITCHES - REMOVAL). 


3. Use an ohmmeter to check the switch resistance as shown in the Remote Radio Switch Test table 
REMOTE RADIO SWITCH TEST 


wae Volume Up 1.210 Kilohms 
пан Моде Адуапсе 0.0511 Kilohms 


an 

Tot Seek Down 0.681 Kilohms 
(Black) 

а Pre-Set Station 


NOTE: The right remote radio switch back is white in color. The left switch back is black in color. The right/ 
left remote radio switch orientation is with the steering wheel installed, and driver in driver's seat. 


4. И the switch resistance checks OK, go to Step 5. If not OK, replace the faulty switch. 


5. Check for continuity between the ground circuit cavity of the switch wire harness connector and a good ground. 
There should be continuity. If OK, go to Step 6. If not OK, repair the open circuit as required. 
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6. Unplug the 24-way white wire harness connector from the Body Control Module (BCM). Check for continuity 
between the radio control circuit cavity of the remote radio switch wire harness connector and a good ground. 
There should be no continuity. If OK, go to Step 7. If not OK, repair the short circuit as required. 


7. Check for continuity between the radio control circuit cavities of the remote radio switch wire harness connector 
and the BCM wire harness connector. There should be continuity. If OK, refer to the proper Diagnostic Proce- 
dures manual to test the BCM and the PCI data bus. If not OK, repair the open circuit as required. 


REMOVAL 


WARNING: On vehicles equipped with airbags, refer to electrical, restraints before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Failure to take the proper pre- 
cautions could result in accidental airbag deployment and possible personal injury. 


Disconnect and isolate the battery negative cable. 

Remove the driver side airbag (Refer to 8 - ELECTRICAL/RESTRAINTS/DRIVER AIRBAG - REMOVAL). 
Remove the steering wheel (Refer to 19 - STEERING/COLUMN/STEERING WHEEL - REMOVAL). 
Unplug the wire harness connector from the remote radio switch. 

Remove steering wheel rear cover. 

Remove the remote radio switch from the steering wheel by depressing tabs on each side of each switch. 
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NOTE: The right remote radio switch back is white in color. The left switch back is black in color. The right/ 
left remote radio switch orientation is with the steering wheel installed, and driver in driver's seat. 


INSTALLATION 


WARNING: On vehicles equipped with airbags, refer to electrical, restraints before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Failure to take the proper pre- 
cautions could result in accidental airbag deployment and possible personal injury. 


Install remote radio switch to the steering wheel. 

Install steering wheel rear cover. 

Connect the wire harness to the remote radio switch. 

Install the steering wheel (Refer to 19 - STEERING/COLUMN/STEERING WHEEL - INSTALLATION). 
Install the driver side airbag (Refer to 8 - ELECTRICAL/RESTRAINTS/DRIVER AIRBAG - INSTALLATION). 
Connect the battery negative cable. 
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SPEAKER 
REMOVAL 
DOOR SPEAKERS 


1. Using an approved flat blade tool find the service 


notch located at the bottom of speaker grille and 
pry up speaker grille. 


817977e4 


2. Remove the four screws attaching the speaker (2) 
to door panel (3). 

3. Disconnect the electrical connector and remove the 
speaker. 
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INSTRUMENT PANEL SPEAKER 


1. Disconnect and isolate the battery negative cable. 


2. Remove instrument panel (2) top cover (Refer to 
23 - BODY/INSTRUMENT PANEL/INSTRUMENT 
PANEL TOP COVER - REMOVAL). 


3. Remove speaker retaining screws. 


4. Remove speaker (1) and disconnect wire harness 
connector. 


REAR SPEAKER - LIFTGATE 
1. Disconnect and isolate the battery negative cable. 
2. Remove the speaker enclosure fasteners. 


3. Remove speaker and disconnect the electrical har- 
ness connector. 


PM 


80c7903d 


81821358 


РМ 


REAR SUBWOOFER 


. Disconnect and isolate the battery negative cable. 


2. Remove the right quarter trim panel. (Refer to 23 - 
BODY/INTERIOR/QUARTER PANEL ТАМ - 
REMOVAL). 

3. Remove the subwoofer mounting fasteners. 

4. Disconnect the electrical harness connector. 

5. Remove the speaker. 

INSTALLATION 


DOOR SPEAKERS 


1. 
2. 


Connect wire connector. 


Install speaker (2) into the door panel (3) opening 
and install the four screws into door panel. 


Install speaker grille (1) onto trim panel. 
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INSTRUMENT PANEL SPEAKER 


1. Connect wire harness connector to speaker (1). 
2. Install speaker screws. 


3. Install instrument panel (2) top cover (Refer to 23 - 
BODY/INSTRUMENT PANEL/INSTRUMENT 
PANEL TOP COVER - INSTALLATION). 


4. Connect the battery negative cable. 


REAR SPEAKER - TAILGATE 


1. Connect electrical harness connector and position 
speaker. 


2. Install and tighten mounting fasteners. 
3. Connect battery negative cable. 
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1. Position the speaker and connect the electrical har- 
ness connector. 


2. Install the subwoofer mounting fasteners. 


3. Install the right rear quarter trim panel. (Refer to 23 
- BODY/INTERIOR/QUARTER PANEL TRIM - 
INSTALLATION). 


4. Connect the battery negative cable. 
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CHIME/BUZZER - SERVICE INFORMATION 
DESCRIPTION 


The chime software is located within, and serviced with the instrument cluster. The chime warning system uses an 
electromechanical transducer and an electromechanical relay that are soldered onto the electronic circuit board 
inside of the ElectroMechanical Instrument Cluster (EMIC) to provide audible indications of various vehicle condi- 
tions that may require the attention of the vehicle operator or occupants. The EMIC also includes the hardware and 
software necessary to serve as the electronic body control module and is sometimes referred to as the Cab Com- 
partment Node or ССМ. 


The electromechanical transducer generates beep tones and chime tones, while the electromechanical relay gen- 
erates click tones to emulate the sounds associated with conventional turn signal and hazard warning flasher oper- 
ation. The microprocessor-based EMIC utilizes electronic chime request messages received from other modules in 
the vehicle over the Controller Area Network (CAN) data bus along with hard wired inputs to monitor many sensors 
and switches throughout the vehicle. In response to those inputs, the circuitry and programming of the EMIC allow 
it to control the audible outputs that are produced through its on-board transducer and relay. 


OPERATION 
CHIME WARNING SYSTEM 


The chime warning system operates on battery voltage received through a fuse in the Junction Block (JB) on a 
non-switched fused В(+) circuit so that the system may operate regardless of the ignition switch position. The chime 
warning system also monitors the ignition switch position so that some chime features are functional only with the 
ignition switch in the On position, while others are functional regardless of the ignition switch position. 


The chime warning system provides an audible indication to the vehicle operator or occupants under the following 
conditions: 

e Airbag Indicator Warning - The Cab Compartment Node (CCN) will generate one short chime when the igni- 
tion switch is in the On position, and an electronic message is received over the Controller Area Network 
(CAN) data bus from the Occupant Restraint Controller (ORC) requesting "Airbag" indicator illumination. This 
warning will only occur following completion of the “Airbag” indicator bulb test, and will only occur once during 
any ignition cycle. 

• Door Ajar Indicator Warning - The ССМ will generate one short chime when the ignition switch is in the On 
position, a hard wired input is received indicating that the status of any door ajar switch has changed, and an 
electronic message is received over the CAN data bus indicating that the vehicle is moving. Door ajar chime 
occurs only if the door ajar status is true. 

e Door opened and 
e Ignition in RUN position and 
e Vehicle speed is present 

e Fasten Seat Belt Indicator Warning - The CCN will generate repetitive chimes at a slow rate to announce 
that a hard wired input from the seat belt switch indicates that the driver side front seat belt is not fastened 
with the ignition switch in the On position. The chime warning system also supports the enhanced seat belt 
reminder (beltminder) when this feature is enabled. 


NOTE: If the vehicle is equipped with the Occupant Classification System (OCS), this will apply to the front 
passenger seatbelt as well. 


There are two different Fasten Seatbelt Reminder announcements incorporated into the cluster’s logic, a Non-en- 
hanced announcement and an Enhanced announcement. 


When the Enhanced announcement is DISABLED: 
e The cluster will chime five times (not greater than six seconds) and illuminate the Seatbelt Lamp after turning 
the ignition to the run/start position if the driver/passenger seatbelt is unbuckled. 
When the Enhanced announcement is ENABLED; 


e The cluster will chime continuously at a slow rate for a period of 6 seconds and illuminate the Seatbelt Lamp 
after turning the ignition to the run/start position if the driver/passenger seatbelt is unbuckled. After 6 seconds 
the chime will stop, but the Seatbelt Lamp will stay illuminated. If the ignition is in the run position for a period 
greater than 60 seconds, and the driver/passenger seatbelt is unbuckled, and the vehicle’s speed is greater 
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than 5 mph (8 km/h) in a forward gear, the Enhanced Fasten Seatbelt Reminder will activate. This will cause 
the Seatbelt Lamp to blink and a slow continuous chime to sound for 5 seconds. After 5 seconds, the chime 
will stop, but the lamp will remain illuminated for an additional 3 seconds. The Enhanced Seatbelt Reminder 
cycles for a total of 12 times (96 seconds). After the 12th time, the Seatbelt Lamp will remain on without any 
chime. Buckling the driver/passenger seatbelt at anytime will cancel the Fasten Seatbelt Reminder announce- 
ment. 


The seatbelt indicator includes a programmable enhanced seatbelt reminder or "beltminder" feature that is enabled 
when the vehicle is shipped from the factory. This beltminder feature can be disabled and enabled by the customer 
using a specific programming event sequence, or by the dealer using a diagnostic scan tool. 


Gate Ajar Indicator Warning - The ССМ will generate one short chime when the ignition switch is in the On 
position, a hard wired input is received indicating that the status of the liftgate ajar switch has changed (switch 
position has to change to true), and an electronic message is received over the CAN data bus indicating that 
the vehicle is moving. 

Head/Park Lamps-On Warning - The CCN will generate repetitive chimes at a fast rate to indicate that hard 
wired inputs from the driver door ajar switch, the headlamp switch, and the ignition switch indicate that the 
exterior lamps are turned On with the driver side front door opened and the ignition switch in the Off position. 
The chimes will continue to sound until the exterior lamps are turned Off, the driver side front door is closed, 
or the ignition switch is turned to the On position, whichever occurs first. 

Key-In-Ignition Warning - The CCN will generate repetitive chimes at a fast rate to indicate that hard wired 
inputs from the driver door ajar switch, the ignition switch, and the key-in ignition switch circuitry of the ignition 
switch indicate that the key is in the ignition in the lock position with the driver side front door open and the 
ignition switch in the Off position. The chimes will continue to sound until the key is removed from the ignition 
lock cylinder, the driver side front door is closed, or the ignition switch is turned to the On position, whichever 
occurs first. 

Low Fuel Indicator Warning - The ССМ will generate one short chime when the low fuel indicator is illumi- 
nated by the instrument cluster circuitry. This chime will only occur once during any ignition cycle. 

Park Brake Reminder - The CCN will generate one short chime to announce that the hard wired input from 
the park brake switch and a vehicle speed message input received over the CAN data bus indicate that the 
park brake is applied and the vehicle is moving. This chime will repeat each time the input conditions are met. 
Sentry Key “Customer Learn" Mode Announcement - The CCN will generate one short chime to confirm 
that an electronic "Customer Learn" mode message has been received over the CAN data bus to indicate that 
the Sentry Key Remote Entry Module (SKREEM) is prepared for programming additional sentry key transpon- 
ders. This chime feature is only active on vehicles equipped with the optional Sentry Key system, and sold in 
a market where "Customer Learn" programming is an allowed feature. 

Turn Signal/Hazard Warning Flasher Emulation - The ССМ relay will generate repetitive clicks at a slow rate 
to emulate an electromechanical flasher when the turn signal or hazard warning system are operating. The 
ССМ relay will generate repetitive clicks at a fast rate to indicate that the right or left turn signal are operating 
with one or more bulbs inoperative. In either case, the clicks will continue until the turn signal and hazard 
warning systems are turned off. 

Turn Signal On Warning - The ССМ will generate repetitive chimes at a slow rate to indicate that a turn signal 
has been active continuously for 1.6 kilometers (1 mile) with the vehicle speed greater than 22 kilometers-per- 
hour (15 miles-per hour). Vehicles built for markets other than the United States and Canada have a revised 
distance threshold of 4 kilometers for this feature. The chime will continue until the turn signal input becomes 
inactive or until the vehicle speed message indicates that the speed is less than 22 kilometers-per-hour (15 
miles-per-hour), whichever occurs first. The hazard warning flashers will not activate this chime feature. 
Warning Indicator Announcement - The ССМ will generate one short chime each time the Malfunction Indi- 
cator or MIL lamp is illuminated by the instrument cluster circuitry. The check gauges indicator may be illumi- 
nated when any critical engine or transmission systems are operating outside of their normal parameters. The 
instrument cluster monitors electronic messages received over the CAN data bus to determine when to illumi- 
nate the check gauges indicator. 


The ССМ provides chime service for all available features in the chime warning system. The ССМ relies upon its 
internal programming, numerous hard wired inputs, and electronic message inputs received from other modules 
over the CAN data bus network to provide the chime warning system features. The internal programming of the 
ССМ determines the priority of each chime request input that is received, as well as the rate and duration of each 
chime that is to be generated. 
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The hard wired chime warning system inputs to the CCN may be diagnosed and tested using conventional diag- 
nostic tools and procedures. However, conventional diagnostic methods may not prove conclusive in the diagnosis 
of the CCN, the CAN data bus, or the electronic messages received by the ССМ from other modules. The most 
reliable, efficient and accurate means to diagnose the CCN, the CAN/LIN data bus, or the electronic message inputs 
used for the chime warning system requires the use of a diagnostic scan tool. Refer to the appropriate diagnostic 
information. 


DIAGNOSIS AND TESTING 
BRAKE/PARK BRAKE INDICATOR 


The brake/park brake indicator illuminates when the parking brake is applied with the ignition switch turned to the 
ON position (Refer to the PARK BRAKE SWITCH TEST table. The same lamp will also illuminate if one of the two 
(hydraulic or ABS) service brake systems fail when the brake pedal is applied. 


PARK BRAKE SWITCH TEST 


4. Repeat steps 2 and 3 with key Brake indicator lamp should not come ON. 
in OFF/ACC and LOCK positions. 


5. In an Automatic Transmission The brake indicator lamp should flash. (Move on to Step 7) 
vehicle apply park brakes, start the 

vehicle, press brake pedal and 

shift into reverse or drive. 


6. In a Manual Transmission The brake indicator lamp should start flashing. (Move on to Step 7) 
vehicle, start the vehicle with park 
brakes applied. 


7. Drive the vehicle over 8 km/h (5 | The park brake lamp should flash accompanied with a chime. 
mph) with the park brake engaged. 


TO TEST THE SYSTEM: 


e As the ignition switch is turned to the START position, the lamp should light. 
e Turn ignition switch to the ON position and apply the parking brake. The lamp should light. 


IF LAMPS FAILS TO LIGHT, INSPECT FOR: 
e А broken or disconnected wire at the switch 
e Defective switch 
e A burned out Light Emitting Diode (LED) 
e A damaged circuit board 


To test the service brake warning system, refer to Brakes, Diagnosis and Testing, Base Brake System Diagnosis 
Charts, Red Brake Warning Lamp. 


CHIME/BUZZER SYSTEM 


The hard wired chime warning system inputs to the ElectroMechanical Instrument Cluster (EMIC), as well as other 
hard wired circuits for this system may be diagnosed and tested using conventional diagnostic tools and procedures. 
Refer to the appropriate wiring information. The wiring information includes wiring diagrams, proper wire and con- 
nector repair procedures, details of wire harness routing and retention, connector pin-out information and location 
views for the various wire harness connectors, splices and grounds. 


However, conventional diagnostic methods may not prove conclusive in the diagnosis of the EMIC, the Controller 
Area Network (CAN) data bus, or the electronic message inputs used by the EMIC to provide chime warning system 
service. The most reliable, efficient, and accurate means to diagnose the EMIC, the CAN data bus, and the elec- 
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tronic message inputs for the chime warning system requires the use of a diagnostic scan tool. Refer to Ше appro- 


priate diagnostic information. 


CONDITION 


POSSIBLE CAUSES 


CORRECTION 


NO KEY-IN IGNITION 
WARNING CHIME, BUT 
OTHER CHIME FEATURES OK 


1. Driver door ajar switch sense 
circuit open. 


2. Key-in ignition switch sense 
circuit open. 


3. Key-in ignition switch ground 
circuit open. 


4. Faulty ignition switch. 


1. Check for continuity between the driver 
door ajar switch sense circuit connector and 
the instrument cluster connector. Repair the 
open driver door ajar switch sense circuit, if 
required. 


2. Check for continuity between the key-in 
ignition switch sense circuit connector and 
instrument cluster connector. Repair the 
open key-in ignition switch sense circuit, if 
required. 


3. Check for continuity between the ground 
circuit cavity of the ignition switch connector 
and a good ground. Repair the open ground 
circuit, if required. 


4. Check for continuity between the ground 
circuit terminal and the key-in ignition switch 
sense circuit terminal in the ignition switch 
connector. There should be continuity with a 
key in the ignition lock cylinder. Replace the 
faulty ignition switch, if required. 


NO EXTERIOR LAMPS-ON 
WARNING CHIME, BUT 
OTHER CHIME FEATURES OK 


1. Driver door ajar switch sense 
circuit open. 


2. Headlamp switch signal 
circuit open. 


1. Check for continuity between the driver 
door ajar switch sense circuit connector and 
the instrument cluster connector. Repair the 
open driver door ajar switch sense circuit, if 
required. 


2. Check for continuity between the 
headlamp switch output circuit connector 
and the instrument cluster connector. Repair 
the open headlamp switch signal circuit, if 
required. 


NO CHIMES AND OTHER 
INSTRUMENT CLUSTER 
FEATURES ERRATIC OR 
DISABLED 


1. Instrument cluster ground 
circuit(s) open. 


2. Instrument cluster fused В(+) 
circuit(s) open. 


3. Instrument cluster fused 
ignition switch output (run-start) 
circuit open. 


4. Faulty instrument cluster. 


1. Check for continuity between the ground 
circuits of the instrument cluster connector 
and a good ground. Repair the open ground 
circuits(s), if required. 


2. Check for battery voltage а! the В(+) 
circuits of the instrument cluster connector. 
Repair the open fused В(+) circuit(s), if 
required. 

3. With the ignition switch in the On 
position, check for battery voltage at the 
fused ignition switch output (run-start) circuit 
of the instrument cluster connector. Repair 
the open fused ignition switch output 
(run-start) circuit, if required. 


4. Replace the faulty instrument cluster, if 
required. 
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CONDITION POSSIBLE CAUSES CORRECTION 


NO CHIMES, BUT ALL OTHER | 1. Faulty instrument cluster. 1. Replace the faulty instrument cluster, if 


INSTRUMENT CLUSTER required. 
FEATURES OK 


FASTEN SEAT BELTS 


To test the fasten seat belts function, turn the ignition switch to the ON position with the driver's seat belt unbuckled 
and fully retracted. The seat belt warning lamp should light for four to eight seconds and the tone should sound 
three to five times. 


If the lamp does not light, check the connection at the seat belt retractor. Replace as necessary. 
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ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 
DIAGNOSIS AND TESTING 


8E- 4 
00001-САМ C BUS CIRCUIT 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 


e Set Condition: 
The TIPM detects a short in either CAN C Bus circuit. 


Possible Causes 


(D65) CAN C BUS (+) CIRCUIT SHORTED TO GROUND 
(D64) CAN C BUS (-) CIRCUIT SHORTED TO GROUND 
(D65 
( 
( 


D64) CAN C BUS (-) CIRCUIT SHORTED TO VOLTAGE 

D65) CAN C BUS (+) CIRCUIT SHORTED TO (D64) CAN C BUS (-) CIRCUIT 
ANTILOCK BRAKE MODULE 

POWERTRAIN CONTROL MODULE 

TRANSMISSION CONTROL MODULE (CVT) 

ENGINE CONTROL MODULE (DIESEL ONLY) 

STEERING ANGLE SENSOR 

ALL WHEEL DRIVE CONTROL MODULE 

TOTALLY INTEGRATED POWER MODULE 


) ( 
) ( 
) CAN C BUS (+) CIRCUIT SHORTED TO VOLTAGE 
) ( 
( 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


Turn the ignition on. 

With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTC's. 


Does the scan tool display 00001-САМ C BUS CIRCUIT as active? 


Yes >> Go То 2 


Мо >> The conditions that caused this code to set are not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


2. ANTILOCK BRAKE MODULE — INTERNAL SHORT 


Turn the ignition off. 

Disconnect the Antilock Brake Module harness connector. 
Turn the ignition on. 

With the scan tool, record and erase TIPM DTC's. 

Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTC's. 


Does the scan tool display 00001-САМ C BUS CIRCUIT as active? 


Yes >> Go To З 


No >> |nspect the wiring and connectors for damage or shorted circuits. If ok, replace the Antilock Brake Mod- 
ule in accordance with the service information. 


Perform ABS VERIFICATION TEST — VER 1. 
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3. POWERTRAIN CONTROL MODULE — INTERNAL SHORT 
Turn the ignition off. 


NOTE: If vehicle is not equipped with this module, answer yes to the question. 
Disconnect the Powertrain Control Module C1 harness connector. 

Turn the ignition on. 

With the scan tool, record and erase TIPM DTC's. 

Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTC's. 


Does the scan tool display U0001-CAN C BUS CIRCUIT as active? 
Yes >> Go То 4 


Мо >> Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Pow- 
ertrain Control Module in accordance with the service information. 


Perform (NGC) POWERTRAIN VERIFICATION TEST VER - 5. 


4. TRANSMISSION CONTROL MODULE (CVT) — INTERNAL SHORT 
Turn the ignition off. 


NOTE: If vehicle is not equipped with this module, answer yes to the question. 
Disconnect the Transmission Control Module C1 harness connector. 

Turn the ignition on. 

With the scan tool, record and erase TIPM DTC's. 

Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTC's. 


Does the scan tool display U0001-CAN C BUS CIRCUIT as active? 
Yes >> Со To 5 


No >> Inspect the wiring and connectors for damage or shorted circuits. If ok, replace the Transmission Control 
Module in accordance with the service information. 


Perform the appropriate VERIFICATION TEST VER 1. 


5. ENGINE CONTROL MODULE (DIESEL ONLY) — INTERNAL SHORT 
Turn the ignition off. 


NOTE: If vehicle is not equipped with this module, answer yes to the question. 
Disconnect the Engine Control Module C1 harness connectors. 

Turn the ignition on. 

With the scan tool, record and erase TIPM DTC's. 

Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTC's. 


Does the scan tool display U0001-CAN C BUS CIRCUIT as active? 
Yes >> Go To 6 


No >> |nspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Engine 
Control Module in accordance with the service information. 
Perform the ECM VERIFICATION TEST. 
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6. STEERING ANGLE SENSOR— INTERNAL SHORT 


Turn the ignition off. 


NOTE: If vehicle is not equipped with this sensor, answer yes to the question. 
Disconnect the Steering Angle Sensor harness connector. 


Turn the ignition on. 
With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool, read active TIPM DTC's. 
Does the scan tool display 00001-САМ C BUS CIRCUIT as active? 


Yes >> Go To 7 


No >> Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Steer- 
ing Angle Sensor in accordance with the service information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


7. ALL WHEEL DRIVE CONTROL (AWD) MODULE — INTERNAL SHORT 


Turn the ignition off. 


NOTE: If vehicle is not equipped with this module, answer yes to the question. 
Disconnect the AWD Module harness connector. 

Turn the ignition on. 

With the scan tool, record and erase TIPM DTC's. 

Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTC's. 


Does the scan tool display U0001-CAN C BUS CIRCUIT as active? 


Yes >> Go To 8 
No >> Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the All 
Wheel Drive Control (AWD) Module in accordance with the service information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


8bE-8 > ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 


8. (065) CAN C BUS (+) CIRCUIT SHORTED TO VOLTAGE 


PM 


Turn the ignition off. 


Disconnect the Totally Integrated Power Module C2 and C3 harness 
connectors. 


Turn the ignition on. 
Measure the voltage between the (D65) CAN C Bus (+) circuit and 
ground on both connectors. 

Is there any voltage present? 


Yes >> Repair the (065) CAN C Bus (+) circuit for a short to volt- 
age. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Go To 9 


9. (D64) CAN C BUS (-) CIRCUIT SHORTED TO VOLTAGE 
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Measure the voltage between the (064) CAN С Виз (-) circuit and 
ground. 


Is there any voltage present? 
Yes >> Repair the (064) CAN C Bus (-) circuit for a short to volt- 
age. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 


- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
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1 0. (065) CAN C BUS (+) CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 


Measure the resistance between ground and the (D65) CAN C Bus (+) 


circuit. 
Is any resistance present? 


Yes >> Repair the (065) CAN C Bus (+) circuit for a short to 


ground. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 


- ELECTRICAL/ELECTRONIC CONTROL MODULES 


STANDARD PROCEDURE). 
No >> Со To 11 


11. (064) CAN С BUS (J CIRCUIT SHORTED TO GROUND 
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Measure the resistance between ground and the (D64) CAN C Bus (-) 


circuit. 
Is any resistance present? 


Yes >> Repair the (064) CAN C Bus (-) circuit for a short to 


ground. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES 


STANDARD PROCEDURE). 
No >> Со To 12 
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PM 


1 2. (065) CAN C BUS (+) CIRCUIT SHORTED ТО (064) CAN C BUS (-) CIRCUIT 


Measure the resistance between the (065) CAN C Bus (+) circuit and 
the (064) CAN C Bus (-) circuit. 


Is any resistance present? [0] ‘ali 
100) 


Yes >> Repair the (065) CAN C Bus (+) circuit for a short to the 
(064) CAN C Bus (-) circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace and program the Totally Integrated 
Power Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
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U0019-CAN B BUS 
PCM/ECM 
CAN C BUS 
CAN C BUS 
SAS RADIO 
TIPM CAN B BUS ITM 
(CGW) (EXPORT) 
HFM 
DIAGNOSTIC CAN C 
OCM SDAR WCM 


DLC 


For a complete wiring diagram Refer to Section 8W. 


8175728 
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e When Monitored: 
With the ignition on. 


e Set Condition: 
The TIPM detects an open, a short high, a short low or a short together in either of the CAN B Bus circuits. 


Possible Causes 


D55) CAN B BUS (+) CIRCUIT OPEN 
D54) CAN B BUS (-) CIRCUIT OPEN 
D55) CAN B BUS (+) CIRCUIT SHORTED TO VOLTAGE 


D55) CAN B BUS (+) CIRCUIT SHORTED TO GROUND 

D54) CAN B BUS (-) CIRCUIT SHORTED TO GROUND 

D55) CAN B BUS (+) CIRCUIT SHORTED TO (D54) CAN B BUS (-) CIRCUIT 
ANY CAN B BUS MODULE 


(055) 
(054) 
(055) 
(054) САМ В BUS (-) CIRCUIT SHORTED TO VOLTAGE 
(055) 
(054) 
(055) 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


Turn the ignition on. 
With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool, read active TIPM DTC's. 

Does the scan tool display this DTC as active? 
Yes >> Go То2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


2. MEASURE VOLTAGE AT TIPM 

Gain access to the Totally Integrated Power Module C3 harness connector, but do not disconnect. 

Backprobe and measure the voltage on both the (D55) CAN B Bus (+) and the (054) CAN B (-) circuits. 
Does the voltage read approximately 4.65 - 4.98 volts on the (D54) CAN B Bus (-) and 0.39 - 0.46 volts 
on Ше (055) CAN В (+) circuits? 

Хез >> Со То3 


No - Voltage Between 0.3 - 0.7 Volts on Both Circuits 
Go To 9 


No - Voltage Reads 0 Volts on Either Circuit 
Go To 7 


No - Voltage Above 10 Volts on Either Circuit 
Go To 5 
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3. (055) CAN B BUS (+) CIRCUIT OPEN 


8b - 13 


Turn the ignition on. 
With the scan tool select ECU View. 


Using a fused jumper wire, connect one end to ground and with the 
other end backprobe the (D54) CAN B Bus (-) circuit at the TIPM C3 
harness connector. 


NOTE: A red "X" will appear next to modules that can no longer 
communicate on the Bus. 
Did a red "X" appear next to any modules on the scan tool? 
Yes >> Using the Wiring Diagrams to further isolate the open in the 
circuit, repair the (055) CAN B Bus (+) circuit for an open. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Go То 4 


4. (054) CAN B BUS (-) CIRCUIT OPEN 
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With the scan tool select ECU View. 

Using a fused jumper wire, connect one end to ground and with the 
other end backprobe the (D55) CAN B Bus (+) circuit at the ПРМ СЗ 
harness connector. 


NOTE: A red "X" will appear next to modules that can no longer 
communicate on the Bus. 


Did a red "X" appear next to any modules on the scan tool? 


Yes >> Using the Wiring Diagrams to further isolate the open in the 
circuit, repair the (D54) CAN B Bus (-) circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Inspect the wiring and connectors for damage. || ok, replace 
and program the Totally Integrated Power Module in accor- 
dance with the service information. Perform the BODY 
VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ 
ELECTRONIC CONTROL MODULES - STANDARD PRO- 
CEDURE). 
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5. (055) CAN B BUS (+) CIRCUIT FOR A SHORT TO VOLTAGE 
Turn the ignition off. 
Disconnect the TIPM C3 harness connector. 
cH 


Turn the ignition on. 


Measure the voltage between the (D55) CAN B Bus (+) circuit and 
ground. 


Is the voltage above 10.0 volts? 


Yes >> Disconnect each CAN B Bus module one at a time while 
observing the voltage to determine if the short is caused by 
an internal short within a module. Replace the module, in 
accordance with the service information, that when discon- 
nected eliminates the short to voltage. If the short condition 
is still present with all CAN B Bus modules disconnected 
use the Wiring Diagrams to help isolate and repair the 
(055) CAN B Bus (+) circuit for a short to voltage. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Go То 6 


6. (D54) CAN B BUS (-) CIRCUIT FOR A SHORT TO VOLTAGE 
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Measure the voltage between the (D54) CAN B Bus (-) circuit and 
ground. 


15 the voltage above 10.0 volts? 


Yes >> Disconnect each CAN B Bus module one at a time while 
observing the voltage to determine if the short is caused by 
an internal short within a module. Replace the module, in 
accordance with the service information, that when discon- 
nected eliminates the short to voltage. If the short condition 
is still present with all CAN B Bus modules disconnected 
use the Wiring Diagrams to help isolate and repair the 
(054) CAN B Bus (-) circuit for a short to voltage. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> |nspect the wiring and connectors for damage. If ok, replace 
and program the Totally Integrated Power Module in accor- 
dance with the service information. Perform the BODY 
VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ 
ELECTRONIC CONTROL MODULES - STANDARD PRO- 
CEDURE). 
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7. (055) CAN B BUS (+) CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 


Disconnect the TIPM C3 harness connector. {Si} 
Measure the resistance between ground and the (D55) CAN B Bus (+) Ф 


circuit. 
Is the resistance above 1000.0 ohms? 
Yes >> Go To 8 


No >> Disconnect each CAN B Bus module one at a time while КЕТ 
observing the resistance to determine if the short is caused ЩЕ 17 
by an internal short within a module. Replace the module, in Pape MIT 
accordance with the service information, that when discon- в сссососо |s 
nected eliminates the short to ground. If the short condition Sine 
is still present with all CAN B Bus modules disconnected 
use the Wiring Diagrams to help isolate and repair the Tony 
(055) CAN B Bus (+) circuit for a short to ground. MERC 


81831c3d 


Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
8. (D54) CAN B BUS (-) CIRCUIT FOR A SHORT TO GROUND 
Measure the resistance between ground and the (054) CAN B Bus (-) 


circuit. 


Is the resistance above 1000.0 ohms? [9] ) E» 
Co) 


Yes >> Inspect the wiring and connectors for damage. If ok, replace EN 
and program the Totally Integrated Power Module in accor- 
dance with the service information. Perform the BODY 
VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ 


ELECTRONIC CONTROL MODULES - STANDARD PRO- ШЕ ЗЕ 
CEDURE). 
No »» Disconnect each CAN B Bus module one at a time while м мнения в 
observing the resistance to determine if the short is caused 
by an internal short within a module. Replace the module, in 215 
accordance with the service information, that when discon- норак. ү 
nected eliminates the short to ground. If the short condition INTEGRATED 
is still present with all CAN B Bus modules disconnected е 81831с52 


use the Wiring Diagrams to help isolate and repair the 

(054) CAN B Bus (-) circuit for a short to ground. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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9. (055) CAN B BUS (+) CIRCUIT SHORTED TO THE (054) CAN B BUS (-) CIRCUIT 


Turn the ignition off. 
Disconnect the TIPM C3 harness connector. 


Measure the resistance between the (D55) CAN B Bus (+) circuit and [0] чат 
(054) CAN B Bus (-) circuit. 2 


Is any resistance present? 


Yes >> Disconnect each CAN B Bus module one at a time while 
observing the resistance to determine if the short is caused [re 
by an internal short within a module. Replace the module, in ЕТ |: 
accordance with the service information, that when discon- 
nected eliminates the short between the two circuits. If the 


о 


short condition is still present with all CAN B Bus modules 

disconnected use the Wiring Diagrams to help isolate and — 

repair the (D55) CAN B Bus (+) circuit for a short to the нови. P 

(054) CAN B Bus (-) circuit. INTEGRATED 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 81831059 


- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Inspect the wiring and connectors for damage. If ok, replace and program the Totally Integrated Power 
Module in accordance with the service information. Perform the BODY VERIFICATION TEST - VER 1. 
(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - STANDARD PROCEDURE). 
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U0021-CAN B BUS (+) CIRCUIT OPEN 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

With the ignition on and battery voltage between 10 and 16 volts. 
e Set Condition: 

The TIPM detects the (055) CAN B Bus (+) circuit is open. 


Possible Causes 


PM 


CAN B BUS TERMINAL PUSH OUT 
SPREAD CAN B BUS TERMINAL 

(D55) CAN B BUS (4) CIRCUIT OPEN 
INTERNAL OPEN IN A CAN B BUS MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


Turn the ignition on. 

With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTC's. 


Does the scan tool display this DTC as active? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. 
matic as a guide, inspect the wiring and connectors. 


2. ATTEMPT TO ISOLATE THE OPEN CONDITION 


Using the wiring diagram/sche- 


Turn the ignition on. 


With the scan tool select ECU View. 


Verify that all CAN B Bus modules are communicating with the scan 
tool. 


NOTE: A red X will be next to a module that is not communicating, 
indicating that the module is not active on the Bus network. A 
green check indicates that the module is active on the Bus net- 
work. 

NOTE: If any module is not communicating, perform the appropri- 
ate no response test procedure before proceeding. 

Turn the ignition off. 

Gain access to the Totally Integrated Power Module C3 harness con- 
nector, but do not disconnect. 


Using a fused jumper wire, connect one end to ground and with the 
other end backprobe the CAN B Bus (-) circuit at the TIPM СЗ harness 
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connector. 
Turn the ignition on. 


With the scan tool monitor the ECU View screen and document all modules that display a red X. 


Are there any red X’s displayed next to any CAN B Bus modules? 
Yes >> Со To 3 


No >> Check backprobe connection to ground, make sure it is proper. The CAN B Bus open DTC may no 


longer be active, it may be stored. Check all module connections. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 


TROL MODULES - STANDARD PROCEDURE). 
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d ATTEMPT TO ISOLATE THE OPEN CONDITION — MULTIPLE RED X'S 
With the scan tool continue monitoring the ECU View screen. 
Are there multiple red X's displayed next to CAN B Bus modules? 


Yes >> The most likely cause of this condition is an open CAN B Bus (+) circuit between a common CAN В 
Bus splice and the modules that display the red X next to them. Use the wiring diagrams to help you 
determine where the open condition exists. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


No >> Go То 4 


4. (055) CAN B BUS (+) CIRCUIT OPEN — SINGLE RED X 


Turn the ignition off. 

Disconnect the module that has the red X displayed next to it. 

Turn the ignition on. 

Measure the voltage between the (D55) CAN B Bus (+) circuit and ground. 


Is there any voltage present? 


Yes >> Inspect the connector and terminal for damage, inspect for spread terminals, or pushed out terminals. If 
ок, replace the module that displayed the red X next to it in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


No >> Hepair the (055) CAN B Bus (+) circuit for an open between the next common splice and the module 
that has the red X displayed next to it. Use the wiring diagrams to help you determine where the open 
condition exists. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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U0022-CAN B BUS (+) CIRCUIT LOW 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
Continuously. 


e Set Condition: 
The TIPM detects the (D55) CAN B Bus (+) circuit is shorted to ground. 


Possible Causes 


ВЕ - 21 


(055) CAN B BUS (+) CIRCUIT SHORTED TO GROUND 


ANY CAN B BUS MODULE 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTC's. 


Does the scan tool display this DTC as active? 
Yes >> Go То2 


Мо 
matic as а guide, inspect the wiring and connectors. 


2. CHECK THE (055) CAN B BUS (+) CIRCUIT FOR A SHORT TO GROUND 


>> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 


Turn the ignition off. 


Disconnect the Totally Integrated Power Module C3 harness connector. 
Measure the resistance between ground and the (055) CAN B Bus (+) 
circuit. 


Is resistance below 1000.0 ohms? 


Yes >> Go Тоз ГЕ ; 
Ц 

Мо >> Inspect the wiring and connectors for damage or shorted i WA 

circuits. If ok, replace the Totally Integrated Power Module al а на uo 

in accordance with the service information. в | соососов 


Perform the BODY VERIFICATION TEST – VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
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3. (D55) CAN B BUS (+) CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (D55) CAN B Bus (+) 

circuit. 

While monitoring the ohmmeter, disconnect each CAN B Bus module “ан, 


one at a time. 


NOTE: This is to determine if the circuit is shorted to ground inter- 
nally within a module or if the circuit is shorted in the harness. 
NOTE: Disconnecting an in-line connector can eliminate a module 


or group of modules from the list of possible causes for this fault. 
Refer to the wring diagrams to assist in diagnosis. 


Is resistance below 1000.0 ohms with all the CAN B Bus mod- 
ules disconnected? 


Yes >> Repair the (055) CAN B Виз (+) circuit for a short to 
ground. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
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No >> Нерасе the module that when disconnected eliminated the short to ground in accordance with the ser- 


vice information. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 


TROL MODULES - STANDARD PROCEDURE). 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
Continuously. 


e Set Condition: 
The TIPM detects the (D55) CAN B Bus (+) circuit is shorted to voltage. 


Possible Causes 


(D55) CAN B BUS (+) CIRCUIT SHORTED TO VOLTAGE 


ANY CAN B BUS MODULE 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


Turn the ignition on. 

With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTC's. 


Does the scan tool display this DTC as active? 
Yes >> Go То2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


2. CHECK THE (055) CAN B BUS (+) CIRCUIT FOR A SHORT TO VOLTAGE 
Turn the ignition off. 


Disconnect the Totally Integrated Power Module C3 harness connector. (EB 
Turn the ignition on. 


Measure the voltage between the (D55) CAN B Bus (+) circuit and 


ground. = 102) 
Is voltage above 10.0 volts? 

3 

Yes >> Go To 3 4 12 


Мо >> |nspect the wiring and connectors for damage or зпопед de dem ыыы 
circuits. If ok, replace the Totally Integrated Power Module в | пцоосоосоо |9 
in accordance with the service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer 


to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - mms 
STANDARD PROCEDURE). ааа 


РОМЕК СЗ 


817b86e7 
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2. (055) CAN B BUS (+) CIRCUIT SHORTED TO VOLTAGE 
Measure the voltage between the (D55) CAN B Bus (+) circuit and 
ground. 
“=> 


While monitoring the voltmeter, disconnect each CAN В Bus module 
one at a time. 


NOTE: When performing the above step, turn the ignition off (wait 
one minute) before disconnecting any module. When the module is 
disconnected turn the ignition on to check for a short to voltage. 
NOTE: This is to determine if the circuit is shorted to voltage inter- 
nally within a module or if the circuit is shorted to voltage in the 
harness. 
NOTE: Disconnecting an in-line connector can eliminate a module 
or group of modules from the list of possible causes for this fault. 
Refer to the wring diagrams to assist in diagnosis. 
Is the voltage above 10.0 volts with all the CAN B Bus mod- 
ules disconnected? 


Yes >> Repair the (055) CAN B Виз (+) circuit for a short to volt- 
age. 


Perform the BODY VERIFICATION TEST – VER 1. (Refer to 8 - 


TROL MODULES - STANDARD PROCEDURE). 
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ELECTRICAL/ELECTRONIC CON- 


No >> Нерасе the module that when disconnected eliminated the short to voltage in accordance with the ser- 


vice information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 


TROL MODULES - STANDARD PROCEDURE). 
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U0024-CAN B BUS (-) CIRCUIT OPEN 


UT 


CAN C BUS 


TIRM 
CAN C BUS 
SAS RADIO 


CAN B BUS 
TIPM ПМ 
(CGW) (EXPORT) 
HFM 


DIAGNOSTIC CAN C 


OCM SDAR WCM 


DLC 


8175728 


For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on and battery voltage between 10 and 16 volts. 


• Set Condition: 
The TIPM detects the (054) CAN B Bus (-) circuit is open. 


Possible Causes 


CAN B BUS TERMINAL PUSH OUT 


SPREAD CAN B BUS TERMINAL 
(054) CAN B BUS (-) CIRCUIT OPEN 


INTERNAL OPEN IN A CAN B BUS MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


Turn the ignition on. 
With the scan tool, record and erase TIPM DTC's 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool, read active TIPM DTC's. 
Does the scan tool display this DTC as active? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. 


matic as a guide, inspect the wiring and connectors. 


2. ATTEMPT TO ISOLATE THE OPEN CONDITION 


Using the wiring diagram/sche- 


Turn the ignition on. 
With the scan tool select ECU View. 


Verify that all CAN B Bus modules are communicating with the scan 
tool. 


NOTE: A red X will be next to a module that is not communicating, 
indicating that the module is not active on the Bus network. A 
green check indicates that the module is active on the Bus net- 
work. 

NOTE: If any module is not communicating, perform the appropri- 
ate no response test procedure before proceeding. 

Turn the ignition off. 


Gain access to the Totally Integrated Power Module C3 harness con- 
nector, but do not disconnect. 


Using a fused jumper wire, connect one end to ground and with the 
other end backprobe the CAN B Bus (+) circuit at the TIPM СЗ harness 
connector. 


Turn the ignition on. 


22. 
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With the scan tool monitor the ECU View screen and document all modules that display a red X. 


Are there any red X's displayed next to any CAN B Bus modules? 


Yes >> Go To З 


No >> Check backprobe connection to ground, make sure it is proper. The CAN B Bus open DTC may по 


longer be active, it may be stored. Check all module connections. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 


TROL MODULES - STANDARD PROCEDURE). 
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d. ATTEMPT TO ISOLATE THE OPEN CONDITION — MULTIPLE RED X'S 
With the scan tool continue monitoring the ECU View screen. 


Are there multiple red X's displayed next to CAN B Bus modules? 


Yes >> The most likely cause of this condition is an open CAN B Bus (-) circuit between a common CAN B Bus 
splice and the modules that display the red X next to them. Use the wiring diagrams to help you deter- 
mine where the open condition exists. 

Perform the BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


No >> Go То 4 


4. (054) CAN B BUS (-) CIRCUIT OPEN — SINGLE RED X 


Turn the ignition off. 

Disconnect the module that has the red X displayed next to it. 

Turn the ignition on. 

Measure the voltage between the (D54) CAN B Bus (-) circuit and ground. 


Is there any voltage present? 


Yes >> Inspect the connector and terminal for damage, inspect for spread terminals, or pushed out terminals. If 
ок, replace the module that displayed the red X next to it in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> Hepair the (054) CAN B Bus (-) circuit for an open between the next common splice and the module 
that has the red X displayed next to it. Use the wiring diagrams to help you determine where the open 
condition exists. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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U0025-CAN В BUS (-) CIRCUIT LOW 


UT 


CAN C BUS 


TIRM 
CAN C BUS 
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DIAGNOSTIC CAN C 


OCM SDAR WCM 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
Continuously. 


e Set Condition: 
The TIPM detects the (D54) CAN B Bus (-) circuit is shorted to ground. 


Possible Causes 


PM 


(D54) CAN B BUS (-) CIRCUIT SHORTED TO GROUND OR TO (D55) CAN B BUS (+) CIRCUIT 
ANY CAN B BUS MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


Turn the ignition on. 
With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool, read active TIPM DTC's. 
Does the scan tool display this DTC as active? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 


matic as a guide, inspect the wiring and connectors. 


2. CHECK THE (D54) CAN B BUS (-) CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 


Disconnect the Totally Integrated Power Module C3 harness connector. 


Measure the resistance between ground and the (D54) CAN B Bus (-) [9] 
circuit. 


Is resistance below 1000.0 ohms? = 
Yes >> Go To 3 


No >> Go To 4 ТЕП 
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3. (D54) CAN B BUS (-) CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (054) CAN B Bus (-) 
circuit. 


While monitoring the ohmmeter, disconnect each CAN B Bus module C | E, 
one at a time. (%) 
NOTE: This is to determine if the circuit is shorted to ground inter- Ка P. 
nally within a module or if the circuit is shorted to ground in the 


harness. ВЕНЕ 
NOTE: Disconnecting an in-line connector can eliminate a module jm 
or group of modules from the list of possible causes for this fault. Ы RC || 
Refer to the wring diagrams to assist in diagnosis. М аи ders ion 
Is resistance below 1000.0 ohms with all the CAN B Bus mod- 
a [— — вас А 
ules disconnected? X T 
Yes >> Hepair Ше (054) CAN B Bus (-) circuit for a short to тъга 
INTEGRATED 
grou nd. POWER C3 


817b7541 


Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Replace the module that when disconnected eliminated the short to ground in accordance with the ser- 
vice information. 
Perform the BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


4. CHECK THE (055) CAN B BUS (+) CIRCUIT FOR A SHORT TO THE (054) CAN B BUS (-) CIRCUIT 


Measure the resistance between the (D55) CAN B Bus (+) circuit and 


(D54) CAN B Bus (-) circuit. 


Is resistance below 1000.0 ohms? [0] SH 
Co) 


Yes >> Со То 5 1% 


Мо >> Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace the Totally Integrated Power Module 3 
in accordance with the service information. TE |; 
Perform the BODY VERIFICATION TEST – VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - cus. и 
STANDARD PROCEDURE). ence uu ||“ 
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5. (055) CAN B BUS (+) CIRCUIT SHORTED TO THE (054) CAN B BUS (-) CIRCUIT 

Measure the resistance between the (D55) CAN B Bus (+) circuit and 

(054) CAN B Bus (-) circuit. 

While monitoring the ohmmeter, disconnect each CAN B Bus module “ан, 


one at a time. 


NOTE: This is to determine if the short together is internal within a 
module or if the circuits are shorted together. 


NOTE: Disconnecting an in-line connector can eliminate a module 
or group of modules from the list of possible causes for this fault. 
Refer to the wring diagrams to assist in diagnosis. 


Is resistance below 1000.0 ohms with all the CAN B Bus mod- 
ules disconnected? 


Yes >> Repair the (055) CAN B Bus (+) circuit for a short to the 
(054) CAN B Bus (-) circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
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№ >> Нерасе the module Ша! when disconnected the short together was eliminated, in accordance with the 


service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 


TROL MODULES - STANDARD PROCEDURE). 
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U0026-CAN B BUS (-) CIRCUIT HIGH 


UT 


CAN C BUS 


TIRM 
CAN C BUS 
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TIPM ПМ 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
Continuously. 


e Set Condition: 
The TIPM detects the (D54) CAN B Bus (-) circuit is shorted to voltage. 


Possible Causes 


PM 


(D54) CAN B BUS (-) CIRCUIT SHORTED TO VOLTAGE 


ANY CAN B BUS MODULE 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTC's. 


Does the scan tool display this DTC as active? 
Yes >> Go То2 


Мо 
matic as а guide, inspect the wiring and connectors. 


2. CHECK THE (D54) CAN B BUS (-) CIRCUIT FOR A SHORT TO VOLTAGE 


>> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 


Turn the ignition off. 


Disconnect the Totally Integrated Power Module C3 harness connector. 
Turn the ignition on. 
Measure the voltage between the (D54) CAN B Bus (-) circuit and 
ground. 

Is voltage above 10.0 volts? 


>> Go To З 


>> |nspect the wiring and connectors for damage or shorted 
circuits. If ok, replace the Totally Integrated Power Module 
in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
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3. (D54) CAN B BUS (-) CIRCUIT SHORTED TO VOLTAGE 


Measure the voltage between the (D54) CAN B Bus (-) circuit and 
ground. 

While monitoring the voltmeter, disconnect each CAN B Bus module 
one at a time. 


NOTE: When performing the above step, turn the ignition off (wait 
one minute) before disconnecting any module. When the module is 
disconnected turn the ignition on to check for a short to voltage. 
NOTE: This is to determine if the circuit is shorted to voltage inter- 
nally within a module or if the circuit is shorted to voltage in the 
harness. 
NOTE: Disconnecting an in-line connector can eliminate a module 
or group of modules from the list of possible causes for this fault. 
Refer to the wring diagrams to assist in diagnosis. 
Is the voltage above 10.0 volts with all the CAN B Bus mod- 
ules disconnected? 


Yes >> Repair the (054) CAN B Bus (-) circuit for a short to volt- 
age. 
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Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 


TROL MODULES - STANDARD PROCEDURE). 


No >> Нерасе the module, in accordance with the service information, that when disconnected eliminated the 


short to voltage. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 


TROL MODULES - STANDARD PROCEDURE). 
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U0027-CAN B BUS (-) SHORTED TO BUS (+) 
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OCM SDAR WCM 


DLC 


8175728 


For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
Continuously. 


e Set Condition: 
The TIPM detects the (D55) CAN B Bus (+) circuit is shorted to the (D54) CAN B Bus (-) circuit. 


Possible Causes 


8E - 37 


(D55) CAN B BUS (+) CIRCUIT SHORTED TO THE (D54) CAN B BUS (-) CIRCUIT 


ANY CAN B BUS MODULE 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


Turn the ignition on. 
With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool, read active TIPM DTC's. 
Does the scan tool display this DTC as active? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 


matic as a guide, inspect the wiring and connectors. 


2. CHECK THE (055) CAN B BUS (+) CIRCUIT FOR A SHORT TO THE (054) CAN В BUS (-) CIRCUIT 


Turn the ignition off. 


Disconnect the Totally Integrated Power Module C3 harness connector. 
Measure the resistance between the (D55) CAN B Bus (+) circuit and [@] 
(054) САМ B Bus (-) circuit. 

Is resistance below 1000.0 ohms? 
Yes >> Go To 3 


No >> Inspect the wiring and connectors for damage or shorted T3 


circuits. If ok, replace the Totally Integrated Power Module 
in accordance with the service information. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - ————À 
STANDARD PROCEDURE). 
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3. (D55) CAN B BUS (+) CIRCUIT SHORTED TO THE (D54) CAN B BUS (-) CIRCUIT 

Measure the resistance between the (D55) CAN B Bus (+) circuit and 

(D54) CAN B Bus (-) circuit. 

While monitoring the ohmmeter, disconnect each CAN B Bus module “ан, 


one at a time. 


NOTE: This is to determine if the circuits are shorted together 
internally within a module or if the circuits are shorted together in 
the harness. 


NOTE: Disconnecting an in-line connector can eliminate a module 
or group of modules from the list of possible causes for this fault. 
Refer to the wring diagrams to assist in diagnosis. 


Is resistance below 1000.0 ohms with all the CAN B Bus mod- 
ules disconnected? 


Yes >> Hepair Ше (D55) CAN B Bus (+) circuit for a short to the 
(054) CAN B Bus (-) circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


8 
16 


Ж ^ 


ooaqoa ос 1 


апааа со 9 


Пе 


x 


MODULE- 
TOTALLY 
INTEGRATED 


кона 817b7552 


11 


No >> Нерасе the module, in accordance with the service information, that when disconnected eliminated the 


shorted together circuits. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 


TROL MODULES - STANDARD PROCEDURE). 
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U0100-LOST COMMUNICATION WITH ECM/PCM 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
IOD fuse installed. 
e Set Condition: 
Bus messages not received from the PCM/ECM for approximately 500ms. 


Possible Causes 


CAN B OR CAN C BUS CIRCUITS OPEN OR SHORTED 
DTC’S RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 


ECM/PCM 
ECM/PCM POWER AND GROUND 
MODULE THAT SET THIS DTC 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTC’s. 


Is this DTC active? 
Yes >> Go To 2 


No >> Refer to the Stored Lost Communication test procedure. Refer to the table of contents in this section. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


2. CHECK FOR ANY OF THE FOLLOWING АСТМЕ DTC'S 
With the scan tool, read all active DTC's from all modules. 


NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni- 
tion related DTC's. 


Does the scan tool display any active DTC's to the conditions listed above? 


Yes >> Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


No >> Go To З 


3. VERIFY THAT THE ECM/PCM IS ACTIVE ON THE BUS 


Turn the ignition on. 

With the scan tool, select ECU View. 

Verify that the ЕСМ/РОМ is active on the bus. 
Is the ECM/PCM active on the bus? 


Yes >> Go To 4 


No >> Refer to the Table of Contents located in this section for a no response test procedure. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTC'S 
With the scan tool, select Network View and select Advanced. 
Is there more than one module with active DTC's "Logged Against" the ECM/PCM? 


Yes >> Replace/update the ECM/PCM in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 

No >> Replace/update the module that set this DTC in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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U0101-LOST COMMUNICATION WITH TCM 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
IOD fuse installed. 
TIPM is configured correctly. 
• Set Condition: 
Bus messages not received from the TCM for approximately 500ms. 


Possible Causes 


CAN B OR CAN C BUS CIRCUITS OPEN OR SHORTED 
DTC'S RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 


TIPM NOT CONFIGURED CORRECTLY 
TCM 

TCM POWER AND GROUND 

MODULE THAT SET THIS DTC 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTC's. 


Is this DTC active? 
Yes >> Со To2 


Мо >> Hefer to the Stored Lost Communication test procedure. Refer to the table of contents in this section. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTC'S 
With the scan tool, read all active DTC's from all modules. 


NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni- 
tion related DTC's. 


Does the scan tool display any active DTC's to the conditions listed above? 
Yes >> Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


No >> Go To З 


3. VERIFY THAT THE TCM IS ACTIVE ON THE BUS 


Turn the ignition on. 

With the scan tool, select ECU View. 

Verify that the TCM is active on the bus. 
Is the TCM active on the bus? 


Yes >> Go То 4 


No >> Hefer to the Table of Contents located in this section for a no response test procedure. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTC’S 


With the scan tool, select Network View and select Advanced. 


Is there more than one module with active DTC’s “Logged Against” the TCM? 


Yes >> Replace/update the TCM in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


No >> Replace/update the module that set this DTC in accordance with the service information. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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U0114-LOST COMMUNICATION WITH FINAL DRIVE CONTROL MODULE (ALL 
WHEEL DRIVE CONTROL MODULE) (AWD) 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
IOD fuse installed. 
TIPM is configured correctly. 
• Set Condition: 
Bus messages not received from the АП Wheel Drive Control (AWD) Module for approximately 500ms. 


Possible Causes 


CAN B OR CAN C BUS CIRCUITS OPEN OR SHORTED 
DTC'S RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 


TIPM NOT CONFIGURED CORRECTLY 

ALL WHEEL DRIVE CONTROL (AWD) MODULE POWER AND GROUND 
ALL WHEEL DRIVE CONTROL (AWD) MODULE 

MODULE THAT SET THIS DTC 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTC's. 


Is this DTC active? 
Yes >> Со To2 


Мо >> Hefer to the Stored Lost Communication test procedure. Refer to the table of contents in this section. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTC'S 
With the scan tool, read all active DTC's from all modules. 


NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni- 
tion related DTC's. 


Does the scan tool display any active DTC's to the conditions listed above? 


Yes >> Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


No >> Go To З 


3. VERIFY THAT THE AWD IS ACTIVE ON THE BUS 
Turn the ignition on. 
With the scan tool, select ECU View. 
Verify that the AWD is active on the bus. 
15 the AWD active оп the bus? 
Yes >> Go To 4 


No >> Refer to the Table of Contents located in this section for a no response test procedure. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTC'S 
With the scan tool, select Network View and select Advanced. 
Is there more than one module with active DTC's "Logged Against" the AWD? 


Yes >> Replace/update the All Wheel Drive Control (AWD) Module in accordance with the service information. 
Perform the BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 

No >> Replace/update the module that set this DTC in accordance with the service information 
Perform the BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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U0121-LOST COMMUNICATION WITH ANTILOCK BRAKE MODULE 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
IOD fuse installed. 
TIPM is configured correctly. 
• Set Condition: 
Bus messages not received from the Antilock Brake Module for approximately 500ms. 


Possible Causes 


CAN B OR CAN C BUS CIRCUITS OPEN OR SHORTED 
DTC'S RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 


TIPM NOT CONFIGURED CORRECTLY 

ANTILOCK BRAKE MODULE POWER AND GROUND 
ANTILOCK BRAKE MODULE 

MODULE THAT SET THIS DTC 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTC's. 


Is this DTC active? 
Yes >> Со To2 


Мо >> Hefer to the Stored Lost Communication test procedure. Refer to the table of contents in this section. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTC'S 
With the scan tool, read all active DTC's from all modules. 


NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni- 
tion related DTC's. 


Does the scan tool display any active DTC's to the conditions listed above? 
Yes >> Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


No >> Go To З 


3. VERIFY THAT THE ABS IS ACTIVE ON THE BUS 


Turn the ignition on. 

With the scan tool, select ECU View. 

Verify that the ABS is active on the bus. 
Is the ABS active on the bus? 


Yes >> Go To 4 


No >> Hefer to the Table of Contents located in this section for a no response test procedure. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTC’S 


With the scan tool, select Network View and select Advanced. 


Is there more than one module with active DTC’s “Logged Against” the ABS? 


Yes >> Replace/update the Antilock Brake Module in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


No >> Replace/update the module that set this DTC in accordance with the service information 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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For а complete wiring diagram Refer to Section 8W. 


8bE- 52 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS —————————————— PM 


е When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
IOD fuse installed. 
TIPM configured correctly. 
• Set Condition: 
Bus messages not received from the SAS (steering angle sensor) for approximately 500ms. 


Possible Causes 


CAN C BUS CIRCUITS OPEN OR SHORTED 
DTC'S RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 


STEERING ANGLE SENSOR 

STEERING ANGLE SENSOR POWER AND GROUND 
TIPM NOT CONFIGURED CORRECTLY 

MODULE THAT SET THIS DTC 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
Turn the ignition on. 
With the scan tool, read active DTC's. 


Is this DTC active? 
Yes >> Go To2 


No >> Perform the Stored Lost Communication test procedure. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES - DIAGNOSIS AND TESTING). 


2 CHECK FOR ANY OF THE FOLLOWING ACTIVE DTC'S 

With the scan tool, read all active DTC's from all CAN C Bus modules. 

NOTE: Check for CAN C hardware electrical, VIN Missing/Mismatch, battery or ignition related DTC's. 
Does the scan tool display any active DTC's to the conditions listed above? 


Yes >> Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 
No >> Go To 3 


СА VERIFY THAT THE SAS IS АСТМЕ ON THE BUS 


With the scan tool, select ECU View. 
Verify that the SAS is active on the bus. 


Is the SAS active on the bus? 
Yes >> Go То 4 


No >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Response diagnostic procedures. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTC'S 
With the scan tool, select Network View and select Advanced. 
Is there more than one module with active DTC's "Logged Against" the SAS? 


Yes >> Replace/update the Steering Angle Sensor (internal to the clockspring) in accordance with the service 
information. 
Perform the BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


No >> Replace/update the module that set this DTC in accordance with the service information 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE (TIPM - TOTALLY 
INTEGRATED POWER MODULE) 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
IOD fuse installed. 
TIPM is configured correctly. 
e Set Condition: 
Bus messages not received from the Front Control Module (on this vehicle, it is the Totally Integrated Power 
Module or TIPM) for approximately 2 to 5 seconds. 


Possible Causes 


CAN B BUS CIRCUITS OPEN OR SHORTED 
DTC'S RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 


TIPM NOT CONFIGURED CORRECTLY 

TOTALLY INTEGRATED POWER MODULE POWER AND GROUND 
TOTALLY INTEGRATED POWER MODULE 

MODULE THAT SET THIS DTC 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTC's. 


Is this DTC active? 
Yes >> Go To2 


No >> Perform the Stored Lost Communication test procedure. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES - DIAGNOSIS AND TESTING). 


2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTC'S 


With the scan tool, read all active DTC's from all modules. 


NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni- 
tion related DTC's. 


Does the scan tool display any active DTC's to the conditions listed above? 


Yes >> Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 
No >> Go To 3 


3. VERIFY THAT THE TIPM IS ACTIVE ON THE BUS 


Turn the ignition on. 

With the scan tool, select ECU View. 

Verify that the TIPM is active on the bus. 
15 the TIPM active оп the bus? 


Yes >> Go To 4 


No >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Response diagnostic procedures. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTC'S 
With the scan tool, select Network Diagnostics and select Advanced. 
Is there more than one module with active DTC's "Logged Against" the TIPM? 


Yes >> Replace/update the Totally Integrated Power Module (ТІРМ) in accordance with the service information. 
Perform the BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 

No >> Replace/update the module that set this DTC in accordance with the service information 
Perform the appropriate VERIFICATION TEST. 
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U0151-LOST COMMUNICATION WITH OCCUPANT RESTRAINT CONTROLLER 
(ORC) 


ша 


CAN C BUS 


TIRM 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
Airbag fuse installed. 
TIPM is configured correctly. 
e Set Condition: 
Bus messages not received from the Occupant Restraint Controller for approximately 2 to 5 seconds. 


Possible Causes 


CAN B BUS CIRCUITS OPEN OR SHORTED 
DTC’S RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 
TIPM NOT CONFIGURED CORRECTLY 


AIRBAG FUSE NOT INSTALLED 

OCCUPANT RESTRAINT CONTROLLER POWER AND GROUND 
OCCUPANT RESTRAINT CONTROLLER 

MODULE THAT SET THIS DTC 


Diagnostic Test 


1 . VERIFY DTC IS АСТМЕ 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTC’s. 


Is this DTC active? 
Yes >> Go To 2 


No >> Perform the Stored Lost Communication test procedure. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES - DIAGNOSIS AND TESTING). 


2. CHECK FOR ANY OF THE FOLLOWING АСТМЕ DTC'S 
With the scan tool, read all active DTC's from all modules. 


NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni- 
tion related DTC's. 


Does the scan tool display any active DTC's to the conditions listed above? 


Yes >> Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 
No >> Go To 3 


3. VERIFY THAT THE ORC IS АСТМЕ ON THE BUS 


Turn the ignition on. 
With the scan tool, select ECU View. 
Verify that the ORC is active on the bus. 


Is the ORC active on the bus? 
Yes >> Go То 4 


No >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Response diagnostic procedures. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTC'S 
With the scan tool, select Network View and select Advanced. 
Is there more than one module with active DTC's "Logged Against" the ORC? 


Yes >> Heplace/update the Occupant Restraint Controller in accordance with the service information. 
Perform the AIRBAG VERIFICATION TEST - VER 1. 

No >> Replace/update the module that set this DTC in accordance with the service information 
Perform the appropriate VERIFICATION TEST. 
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U0154-LOST COMMUNICATION WITH OCCUPANT CLASSIFICATION MODULE 
(OCM) 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
Airbag fuse installed. 
TIPM is configured correctly. 
e Set Condition: 
Bus messages not received from the Occupant Classification Module for approximately 2 to 5 seconds. 


Possible Causes 


CAN B BUS CIRCUITS OPEN OR SHORTED 
DTC’S RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 
TIPM NOT CONFIGURED CORRECTLY 


AIRBAG FUSE NOT INSTALLED 

OCCUPANT CLASSIFICATION MODULE POWER AND GROUND 
OCCUPANT CLASSIFICATION MODULE 

MODULE THAT SET THIS DTC 


Diagnostic Test 


1 . VERIFY DTC IS АСТМЕ 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTC’s. 


Is this DTC active? 
Yes >> Go To 2 


No >> Perform the Stored Lost Communication test procedure. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES - DIAGNOSIS AND TESTING). 


2. CHECK FOR ANY OF THE FOLLOWING АСТМЕ DTC'S 
With the scan tool, read active DTC's from all modules. 


NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni- 
tion related DTC's. 


Does the scan tool display any active DTC's to the conditions listed above? 


Yes >> Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 
No >> Go To 3 


3. VERIFY THAT THE ОСМ IS АСТМЕ ON THE BUS 


Turn the ignition on. 
With the scan tool, select ECU View. 
Verify that the OCM is active on the bus. 


Is the OCM active on the bus? 
Yes >> Со То 4 


Мо >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) Тог No 
Response diagnostic procedures. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTC'S 
With the scan tool, select Network View and select Advanced. 
Is there more than one module with active DTC's "Logged Against" the OCM? 


Yes >> Replace/update the Occupant Classification Module in accordance with the service information. 
Perform the AIRBAG VERIFICATION TEST - VER 1. 

No >> Replace/update the module that set this DTC in accordance with the service information 
Perform the appropriate VERIFICATION TEST. 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
e Set Condition: 
Bus messages not received from the Cluster/CCN for approximately 2 to 5 seconds. 


Possible Causes 


CAN B BUS CIRCUITS OPEN OR SHORTED 
DTC’S RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 


CLUSTER/CCN 
CLUSTER/CCN POWER AND GROUND 
MODULE THAT SET THE DTC 


Diagnostic Test 


1 . VERIFY DTC IS АСТМЕ 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTC's. 


Is this DTC active? 
Yes >> Go To2 


No >> Hefer to the Stored Lost Communication test procedure. Refer to the table of contents in this section. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTC'S 
With the scan tool, read active DTC's from all modules. 


NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni- 
tion related DTC's. 


Does the scan tool display any active DTC's to the conditions listed above? 


Yes >> Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


No >> Go То З 


d VERIFY THAT THE CCN IS ACTIVE ON THE BUS 
Turn the ignition on. 
With the scan tool, select ECU View. 
Verify that the ССМ is active on the bus. 
Is the CCN active on the bus? 
Yes >> Со To 4 


No >> Hefer to the Table of Contents located in this section for a no response test procedure. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTC'S 
With the scan tool, select Network View and select Advanced. 
Is there more than one module with active DTC's "Logged Against" the CCN? 


Yes >> Replace/update the Cluster (CCN) in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 

No >> Replace/update the module that set this DTC in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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U0167-LOST COMMUNICATION WITH INTRUSION TRANSCEIVER CONTROL 
MODULE (ITM) 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
IOD fuse installed. 
TIPM is configured correctly. 
e Set Condition: 
Bus messages not received from the Intrusion Transceiver Control Module (ITM) for approximately 2 to 5 sec- 
onds. 


Possible Causes 


CAN B BUS CIRCUITS OPEN OR SHORTED 
DTC'S RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 
TIPM NOT CONFIGURED CORRECTLY 


IOD FUSE NOT INSTALLED 

INTRUSION TRANSCEIVER CONTROL MODULE POWER AND GROUND 
INTRUSION TRANSCEIVER CONTROL MODULE 

MODULE THAT SET THIS DTC 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTC's. 


Is this DTC active? 
Yes >> Go To2 


No >> Perform the Stored Lost Communication test procedure. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES - DIAGNOSIS AND TESTING). 


2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTC'S 
With the scan tool, read active DTC's from all modules. 


NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni- 
tion related DTC's. 


Does the scan tool display any active DTC's to the conditions listed above? 


Yes >> Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 
No >> Go To 3 


У. VERIFY THAT THE ПМ IS АСТМЕ ON THE BUS 


Turn the ignition on. 
With the scan tool, select ECU View. 
Verify that the ITM is active on the bus. 


Is the ITM active on the bus? 


Yes >> Go То 4 


No >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Response diagnostic procedures. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTC'S 
With the scan tool, select Network View and select Advanced. 


Is there more than one module with active DTC's "Logged Against" the ITM? 


Yes >> Replace/update the Intrusion Transceiver Control Module in accordance with the service information. 
Perform the BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 

No >> Replace/update the module that set the DTC in accordance with the service information 
Perform the appropriate VERIFICATION TEST. 
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U0168-LOST COMMUNICATION WITH VEHICLE SECURITY CONTROL MODULE 
(SKREEM/WCM) 
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8175728 


For а complete wiring diagram Refer to Section 8W. 


8E- 70 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS ———————————— PM 


e When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
e Set Condition: 
Bus messages not received from the Sentry Key Remote Entry Module (WCM) for approximately 2 to 5 sec- 
onds. 


Possible Causes 


CAN B BUS CIRCUITS OPEN OR SHORTED 
DTC’S RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 


SENTRY KEY REMOTE ENTRY MODULE POWER AND GROUND 
SENTRY KEY REMOTE ENTRY MODULE 
MODULE THAT SET THIS DTC 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTC’s. 


Is this DTC active? 
Yes >> Go To 2 


No >> Perform the Stored Lost Communication test procedure. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES - DIAGNOSIS AND TESTING). 


2. CHECK FOR АМУ OF THE FOLLOWING АСТМЕ DTC'S 

With the scan tool, read active DTC's from all modules. 

NOTE: Check for CAN B or C hardware electrical, VIN Missing/Mismatch, battery or ignition related DTC's. 
Does the scan tool display any active DTC's to the conditions listed above? 


Yes >> Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 
No >> Go To 3 


3. VERIFY THAT THE WCM IS ACTIVE ON THE BUS 


Turn the ignition on. 
With the scan tool, select ECU View. 
Verify that the МОМ is active on the bus. 


Is the WCM active on the bus? 
Yes >> Go То 4 


No >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Response diagnostic procedures. 


РМ------------- ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS — 8E - 71 


4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTC'S 
With the scan tool, select Network View and select Advanced. 
Is there more than one module with active DTC's "Logged Against" the WCM? 


Yes >> Replace/update the Sentry Key Remote Entry Module in accordance with the service information. 
Perform SKREEM VERIFICATION TEST 

No >> Replace/update the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 
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U0184-LOST COMMUNICATION WITH RADIO 


UT 


CAN C BUS 


TIRM 
CAN C BUS 
SAS RADIO 


CAN B BUS 
TIPM ПМ 
(CGW) (EXPORT) 
HFM 


DIAGNOSTIC CAN C 


OCM SDAR WCM 


DLC 


8175728 


For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
IOD fuse installed. 
TIPM is configured correctly. 
e Set Condition: 
Bus messages not received from the Radio for approximately 2 to 5 seconds. 


Possible Causes 


CAN B BUS CIRCUITS OPEN OR SHORTED 
DTC’S RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 


TIPM NOT CONFIGURED CORRECTLY 
RADIO POWER AND GROUND 

RADIO 

MODULE THAT SET THIS DTC 


Diagnostic Test 


1 . VERIFY DTC IS АСТМЕ 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTC's. 


Is this DTC active? 
Yes >> Go To2 


No >> Perform the Stored Lost Communication test procedure. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES - DIAGNOSIS AND TESTING). 


2. CHECK FOR ANY OF THE FOLLOWING АСТМЕ DTC'S 
With the scan tool, read active DTC's from all modules. 


NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni- 
tion related DTC's. 


Does the scan tool display any active DTC's to the conditions listed above? 


Yes >> Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 
No >> Go To 3 


3. VERIFY THAT THE RADIO IS АСТМЕ ON THE BUS 


Turn the ignition on. 
With the scan tool, select ECU View. 
Verify that the Radio is active on the bus. 


Is the Radio active on the bus? 


Yes >> Go То 4 


No >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Response diagnostic procedures. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTC'S 
With the scan tool, select Network View and select Advanced. 


Is there more than one module with active DTC's "Logged Against" the Radio? 


Yes >> Replace/update the Radio in accordance with the service information. 
Perform the BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 

No >> Replace/update the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 


РМ-------------НЕСТНОМІС CONTROL MODULES - ELECTRICAL DIAGNOSTICS 8E- 75 
U0186-LOST COMMUNICATION WITH AUDIO AMPLIFIER (AMP) 


UT 


CAN C BUS 


TIRM 
CAN C BUS 
SAS RADIO 


CAN B BUS 
TIPM ПМ 
(CGW) (EXPORT) 
HFM 


DIAGNOSTIC CAN C 


OCM SDAR WCM 


DLC 


8175728 


For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
IOD fuse installed. 
TIPM is configured correctly. 
e Set Condition: 
Bus messages not received from the Amplifier for approximately 2 to 5 seconds. 


Possible Causes 


CAN B BUS CIRCUITS OPEN OR SHORTED 
DTC’S RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 


TIPM NOT CONFIGURED CORRECTLY 
AMPLIFIER POWER AND GROUND 
AMPLIFIER 

MODULE THAT SET THIS DTC 


Diagnostic Test 


1 . VERIFY DTC IS АСТМЕ 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTC's. 


Is this DTC active? 
Yes >> Go To2 


No >> Perform the Stored Lost Communication test procedure. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES - DIAGNOSIS AND TESTING). 


2. CHECK FOR ANY OF THE FOLLOWING АСТМЕ DTC'S 
With the scan tool, read active DTC's from all modules. 


NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni- 
tion related DTC's. 


Does the scan tool display any active DTC's to the conditions listed above? 


Yes >> Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 
No >> Go To 3 


3. VERIFY THAT THE AMPLIFIER IS ACTIVE ON THE BUS 


Turn the ignition on. 
With the scan tool, select ECU View. 
Verify that the Amplifier is active on the bus. 


15 the Amplifier active on the bus? 
Yes >> Go To 4 


No >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Response diagnostic procedures. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTC'S 
With the scan tool, select Network View and select Advanced. 
Is there more than one module with active DTC's "Logged Against" the Amplifier? 


Yes >> Replace/update the Amplifier in accordance with the service information. 
Perform the BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 

No >> Replace/update the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 
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U0195-LOST COMMUNICATION WITH SDARS (SATELLITE RECEIVER) 


UT 


CAN C BUS 


TIRM 
CAN C BUS 
SAS RADIO 


CAN B BUS 
TIPM ПМ 
(CGW) (EXPORT) 
HFM 


DIAGNOSTIC CAN C 


OCM SDAR WCM 


DLC 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
IOD fuse installed. 
TIPM is configured correctly. 
• Set Condition: 
Bus messages not received from the Satellite Receiver (SDAR) for approximately 2 to 5 seconds. 


Possible Causes 


CAN B BUS CIRCUITS OPEN OR SHORTED 
DTC'S RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 


TIPM NOT CONFIGURED CORRECTLY 
SATELLITE RECEIVER POWER AND GROUND 
SATELLITE RECEIVER 

MODULE THAT SET THIS DTC 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTC's. 


Is this DTC active? 
Yes >> Go To2 


No >> Perform the Stored Lost Communication test procedure. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES - DIAGNOSIS AND TESTING). 


2. CHECK FOR ANY OF THE FOLLOWING АСТМЕ DTC'S 
With the scan tool, read active DTC's from all modules. 


NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni- 
tion related DTC's. 


Does the scan tool display any active DTC's to the conditions listed above? 


Yes >> Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 
No >> Go To 3 


3. VERIFY THAT THE SATELLITE RECEIVER IS ACTIVE ON THE BUS 


Turn the ignition on. 
With the scan tool, select ECU View. 
Verify that the SDARS is active on the bus. 


15 the SDARS active оп the bus? 
Yes >> Go To 4 


No >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Response diagnostic procedures. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTC’S 
With the scan tool, select Network View and select Advanced. 
Is there more than one module with active DTC’s “Logged Against” the SDARS? 


Yes >> Replace/update the Satellite Receiver in accordance with the service information. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 

No >> Replace/update the module that set the DTC in accordance with the service information 
Perform the appropriate VERIFICATION TEST. 
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U0197-LOST COMMUNICATION WITH HANDS FREE PHONE MODULE (HFM) 


UT 


CAN C BUS 


TIRM 
CAN C BUS 
SAS RADIO 


CAN B BUS 
TIPM ПМ 
(CGW) (EXPORT) 
HFM 


DIAGNOSTIC CAN C 


OCM SDAR WCM 


DLC 


8175728 


For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
IOD fuse installed. 
TIPM is configured correctly. 
e Set Condition: 
Bus messages not received from the HFM for approximately 2 to 5 seconds. 


Possible Causes 


CAN B BUS CIRCUITS OPEN OR SHORTED 
DTC’S RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 


TIPM NOT CONFIGURED CORRECTLY 

HANDS FREE MODULE POWER AND GROUND 
HANDS FREE MODULE 

MODULE THAT SET THIS DTC 


Diagnostic Test 


1 . VERIFY DTC IS АСТМЕ 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTC's. 


Is this DTC active? 
Yes >> Go To2 


No >> Perform the Stored Lost Communication test procedure. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES - DIAGNOSIS AND TESTING). 


2. CHECK FOR ANY OF THE FOLLOWING АСТМЕ DTC'S 
With the scan tool, read active DTC's from all modules. 


NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni- 
tion related DTC's. 


Does the scan tool display any active DTC's to the conditions listed above? 


Yes >> Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 
No >> Go To 3 


3. VERIFY THAT THE НЕМ IS АСТМЕ ON THE BUS 


Turn the ignition on. 
With the scan tool, select ECU View. 
Verify that the HFM is active on the bus. 


Is the HFM active on the bus? 
Yes >> Go To 4 


No >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Response diagnostic procedures. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTC'S 
With the scan tool, select Network View and select Advanced. 
Is there more than one module with active DTC's "Logged Against" the HFM? 


Yes >> Replace/update the Hands Free Module in accordance with the service information. 
Perform the BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 

No >> Replace/update the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
Continuously 
e Set Condition: 
When the CAN B Bus messages are not received within 2 seconds. 


Possible Causes 


OTHER CAN B BUS DTC’s SET IN TIPM 


(055) CAN В BUS (+) CIRCUIT OPEN 
(D54) CAN B BUS (-) CIRCUIT OPEN 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1. CHECK FOR АСТМЕ DTCS 


With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 


2. CHECK TIPM FOR U0019 DTC 
With the scan tool, read TIPM active DTC's 
Does the scan tool display U0019 CAN B BUS - ACTIVE? 
Yes >> Hefer to the table of contents in this section and perform the U0019 diagnostic procedure. 
No >> Go To 3 


3: (D55) CAN B BUS (+) CIRCUIT OPEN 


Turn the ignition off. 


Disconnect the TIPM C3 harness connector. {Si} 
Turn the ignition on. 


Measure the voltage of the (D55) CAN B Bus (+) circuit. 
Is any voltage present on this circuit? 
Yes >> Go To 4 


No >> Repair the (055) CAN B Bus (+) circuit for an open. ШЕ ШЗ 


Perform the BODY VERIFICATION TEST - VER 1. (Refer 

to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - dnb у 

STANDARD PROCEDURE). CE ы 
rms 


MODULE- 
TOTALLY 
INTEGRATED 
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818329f9 
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4. (D54) CAN B BUS (-) CIRCUIT OPEN 
Measure the voltage of the (054) CAN B Bus (-) circuit. 

Is any voltage present on this circuit? „= > 


Yes >> Нерасе the TIPM in accordance with the service informa- 
tion. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Repair the (D54) CAN B Bus (-) circuit for an open. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
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U1106-CAN C SIGNAL MISSING 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 


e Set Condition: 
The TIPM detects a short in either CAN C Bus circuit. 


Possible Causes 


(065) CAN C BUS (+) CIRCUIT SHORTED TO GROUND 
(D64) CAN C BUS (-) CIRCUIT SHORTED TO GROUND 
(D65 
( 
( 


D64) CAN C BUS (-) CIRCUIT SHORTED TO VOLTAGE 

065) CAN C BUS (+) CIRCUIT SHORTED TO (064) CAN C BUS (-) CIRCUIT 
ANTILOCK BRAKE MODULE 

POWERTRAIN or ENGINE CONTROL MODULE 

TRANSMISSION CONTROL MODULE 

ALL WHEEL DRIVE CONTROL MODULE 

STEERING CONTROL MODULE 

TOTALLY INTEGRATED POWER MODULE 


) ( 
) ( 
) CAN C BUS (+) CIRCUIT SHORTED TO VOLTAGE 
) ( 
( 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


Turn the ignition on. 
With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool, read active TIPM DTC's. 
Does the scan tool display 01106-САМ C SIGNAL MISSING as active? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


2. ANTILOCK BRAKE MODULE — INTERNAL SHORT 


Turn the ignition off. 

Disconnect the Antilock Brake Module harness connector. 
Turn the ignition on. 

With the scan tool, record and erase TIPM DTC's. 

Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTC's. 


Does the scan tool display U1106- CAN C SIGNAL MISSING as active? 
Yes >> Go To 3 


No >> |nspect the wiring and connectors for damage or shorted circuits. If ok, replace the Antilock Brake Mod- 
ule in accordance with the service information. 


Perform ABS VERIFICATION TEST — VER 1. 
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3. POWERTRAIN OR ENGINE CONTROL MODULE — INTERNAL SHORT 


Turn the ignition off. 

Disconnect the Powertrain or Engine Control Module C1 harness connector. 
Turn the ignition on. 

With the scan tool, record and erase TIPM DTC's. 

Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTC's. 


Does the scan tool display 01106-САМ C SIGNAL MISSING as active? 


Yes >> Go То 4 


No >> Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Pow- 
ertrain or Engine Control Module in accordance with the service information. 


Perform appropriate POWERTRAIN VERIFICATION TEST. 


4. TRANSMISSION CONTROL MODULE — INTERNAL SHORT 


Turn the ignition off. 

Disconnect the Transmission Control Module C1 harness connector. 
Turn the ignition on. 

With the scan tool, record and erase TIPM DTC's. 

Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTC's. 


Does the scan tool display U1106- CAN C SIGNAL MISSING as active? 


Yes >> Go To 5 

No >> Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Trans- 
mission Control Module in accordance with the service information. 
Perform the appropriate TRANSMISSION VERIFICATION TEST. 


9. ALL WHEEL DRIVE CONTROL (AWD) MODULE — INTERNAL SHORT 


Turn the ignition off. 

Disconnect the AWD Module harness connector. 
Turn the ignition on. 

With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTC's. 


Does the scan tool display U0001-CAN C BUS as active? 


Yes >> Go То 6 


Мо >> Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the All 
Wheel Drive Control (AWD) Module in accordance with the service information. 


Perform the appropriate VERIFICATION TEST. 


8bE- 90 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS ——— PM 


6. STEERING CONTROL MODULE (SAS) — INTERNAL SHORT 


Turn the ignition off. 

Disconnect the Steering Control Module (SAS) harness connector. 
Turn the ignition on. 

With the scan tool, record and erase TIPM DTC's. 

Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTC's. 


Does the scan tool display 01106-САМ C SIGNAL MISSING as active? 


Yes >> Go To 7 


No >> |nspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Steer- 
ing Control Module (SAS) in accordance with the service information. 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


7. (065) CAN C BUS (+) CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 
Disconnect the TIPM C3 harness connector. 
Turn the ignition on. 
Measure the voltage between the (D65) CAN C Bus (+) circuit and 
ground. 
Is there any voltage present? 


Yes >> Repair the (065) CAN C Bus (+) circuit for a short to volt- 
age. 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) ut 
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8. (064) CAN С BUS (-) CIRCUIT SHORTED TO VOLTAGE 
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Measure the voltage between the (D64) CAN C Bus (-) circuit and 


ground. 


Is there any voltage present? 
>> Repair the (064) CAN C Bus (-) circuit for a short to volt- 


Yes 


No 


9. (065) CAN C BUS (+) CIRCUIT SHORTED TO GROUND 


age. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 


- ELECTRICAL/ELECTRONIC CONTROL MODULES 


STANDARD PROCEDURE) 
>> Со To 9 


MODULE- 
14 TOTALLY 
INTEGRATED 


POWER C2 


ЧЕ 


8 аааапааа 1 


16 A 


MODULE- 9 
TOTALLY 

INTEGRATED 
POWER СЗ 


817b6eae 


Turn the ignition off. 
Measure the resistance between ground and the (D65) CAN C Bus (+) 


circuit. 


15 any resistance present? 
>> Repair the (D65) CAN C Bus (+) circuit for a short to 


Yes 


No 


ground. 


Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 


- ELECTRICAL/ELECTRONIC CONTROL MODULES 


STANDARD PROCEDURE) 
>> Go To 10 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C2 
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8 ЕК з 0 ан Д LI L1 L1 
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1 0. (D64) CAN C BUS (-) CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (D64) CAN C Bus (-) 
circuit. 


Is any resistance present? 
Yes >> Repair the (064) CAN C Виз (-) circuit for a short to 


ground. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Со To 11 


MODULE- 

14 TOTALLY 
INTEGRATED 

POWER C2 


ЧЕ 


8 аааапааа 1 


16 A 


MODULE- 9 
TOTALLY 

INTEGRATED 
POWER СЗ 


817b6fea 


1 1 . (065) CAN C BUS (+) CIRCUIT SHORTED ТО (064) САМ C BUS (-) CIRCUIT 


Measure the resistance between the (D65) CAN C Bus (+) circuit and 
the (064) CAN C Bus (-) circuit. 


Is any resistance present? 


Yes >> Repair the (065) CAN C Виз (+) circuit for a short to the 
(064) CAN C Bus (-) circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> |nspect the wiring and connectors for damage or shorted 
circuits. If ok, replace and program the TIPM in accordance 
with the service information. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


MODULE- 

14 TOTALLY 
INTEGRATED 

POWER C2 


MODULE- 9 
TOTALLY 

INTEGRATED 
POWER C3 


817b6fef 
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U1107-ECU IN SINGLE-WIRE MODE 


UT 


CAN C BUS 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 


e Set Condition: 
The TIPM detects an open, a short high, a short low or a short together in either of the CAN B Bus circuits. 


Possible Causes 


D55) CAN B BUS (+) CIRCUIT SHORTED TO GROUND 
D54) CAN B BUS (-) CIRCUIT SHORTED TO GROUND 
D55) CAN B BUS (+) CIRCUIT SHORTED TO VOLTAGE 


D55) CAN B BUS (+) CIRCUIT SHORTED TO (054) CAN B BUS (-) CIRCUIT 
055) CAN B BUS (+) CIRCUIT OPEN 

D54) CAN B BUS (-) CIRCUIT OPEN 

ANY CAN B BUS MODULE 


(055) 
(054) 
(055) 
(054) CAN B BUS (-) CIRCUIT SHORTED ТО VOLTAGE 
(055) 
(055) 
(054) 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


Turn the ignition on. 
With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool, read active TIPM DTC's. 

Does the scan tool display this DTC as active? 
Yes >> Go То2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


2. ANY CAN B BUS MODULE— INTERNAL FAULT 


Turn the ignition off. 
With the scan tool, monitor the active TIPM DTC's. 
While monitoring the scan tool, disconnect each CAN B Bus module one at a time. 


NOTE: When performing the above step, turn the ignition off (wait one minute) before disconnecting any 
module. When the module is disconnected turn the ignition on. 


NOTE: This is to determine if the fault is internal within a module. 
Check for this DTC to become active after disconnecting each CAN B Bus module the vehicle is equipped with. 


NOTE: If the DTC becomes stored when a particular CAN B Bus module is disconnected, that module is 
causing the DTC to set. 


With all the CAN B Bus modules disconnected did the TIPM still set this DTC as active? 


Yes >> Со То 3 


Мо >> Replace the module that when disconnected the DTC became stored. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


РМ ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 8E- 95 
3. (055) CAN B BUS (+) CIRCUIT FOR A SHORT TO VOLTAGE 
Turn the ignition off. 
Disconnect the TIPM C3 harness connector. 
“= 


NOTE: Ensure each CAN B Bus module is disconnected at this 
time. 

Turn the ignition on. 

Measure the voltage between the (D55) CAN B Bus (+) circuit and 
ground. 


Is the voltage above 10.0 volts? 
Yes >> Repair the (055) CAN B Bus (+) circuit for a short to volt- 
age. 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 


- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Go То 4 


4. (D54) CAN B BUS (-) CIRCUIT FOR A SHORT TO VOLTAGE 


52 


16 ссасопос 


rns 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C3 


81831a8a 


NOTE: Ensure each CAN B Bus module is disconnected at this 
time. 
Measure the voltage between the (D54) CAN B Bus (-) circuit and 
ground. 

15 the voltage above 10.0 volts? 


Yes >> Repair the (054) CAN B Bus (-) circuit for a short to volt- 
age. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Со To 5 


9. (055) CAN B BUS (+) CIRCUIT FOR A SHORT TO GROUND 


Е 


8 [= = == = = к= =з 


16 {вс == Ж сах) = BI 
rms 
MODULE- 


TOTALLY 1 1 
INTEGRATED 
POWER C3 


81831b05 


Turn the ignition off. 


NOTE: Ensure each CAN B Bus module is disconnected at this 
time. 
Measure the resistance between ground and the (D55) CAN B Bus (+) 
circuit. 


15 the resistance above 1000.0 ohms? 


Yes >> Go To 6 


No >> Repair the (D55) CAN B Bus (+) circuit for a short to 
ground. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


3 


52 


16 ссасопос 


rms 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C3 


81831c3d 


8Е-96 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS PM 
6. (D54) CAN B BUS (-) CIRCUIT FOR A SHORT TO GROUND 

NOTE: Ensure each CAN B Bus module is disconnected at this 

time. (E 


Measure the resistance between ground and the (054) CAN B Bus (-) 
circuit. 


Is the resistance above 1000.0 ohms? 


Yes >> Go To 7 
No >> Repair the (054) CAN B Виз (-) circuit for a short to 
ground. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


Е 


[= = = = осш = тт єз 


= == eae ан 
Е: AN. 


MODULE- 
TOTALLY 1 1 
INTEGRATED 
POWER C3 


81831c52 


Г. (055) CAN B BUS (+) CIRCUIT SHORTED TO THE (054) CAN B BUS (-) CIRCUIT 


Measure the resistance between the (D55) CAN B Bus (+) circuit and 
(054) CAN B Bus (-) circuit. 


NOTE: Ensure each CAN B Bus module is disconnected at this 
time. 
Is any resistance present? 
>> Repair the (D55) CAN B Bus (+) circuit for a short to the 
(054) CAN B Bus (-) circuit. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Go To 8 


Yes 


о 


пппсо DI zn 
Е AN. 


MODULE- 
TOTALLY 1 1 
INTEGRATED 
POWER C3 


81831c59 
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8. (055) CAN B BUS (+) CIRCUIT OPEN 


Measure the resistance of the (D55) CAN B Bus (+) circuit between the 
TIPM C3 harness connector and the Cluster C4 harness connector. 


Is the resistance above 10.0 ohms? 


Yes >> Repair ће (055) CAN B Bus (+) circuit for an open or high 
resistance. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Со To 9 


9. (D54) CAN B BUS (-) CIRCUIT OPEN 


әр» 
Со] 


LT. GRAY 


ТЕЙ 


10 НЕЕ = жж Жш ж ес = 1 
20 EIEIEREDEIEDLELTE а 11 


CLUSTER C4 12 


ДЕЙ 


8 [= ш ш ш ш Шш ш Шш! 1 


16 [= ш ш ш Иш! oo 9 


MODULE- 11 
TOTALLY 

INTEGRATED 
POWER C3 


8184010 


Measure the resistance of the (054) CAN B Виз (-) circuit between the 
TIPM C3 harness connector and the Cluster C4 harness connector. 


Is the resistance above 10.0 ohms? 


Yes >> Repair the (054) CAN B Bus (-) circuit for an open or high 
resistance. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Нерасе and program the Totally Integrated Power Module 
(TIPM) in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


LT. GRAY 


10 сспсопососпо 1 
20 соосососоо 11 


CLUSTER C4 11 
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U1108-ADDITIONAL CAN B ECU DETECTED 


UT 


CAN C BUS 


TIRM 
CAN C BUS 
SAS RADIO 


CAN B BUS 
TIPM ПМ 
(CGW) (EXPORT) 
HFM 


DIAGNOSTIC CAN C 


OCM SDAR WCM 


DLC 


8175728 


For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
Continuously. 


e Set Condition: 
The Totally Integrated Power Module (TIPM) detects an additional CAN B module and requires a reconfigura- 
tion. 


Possible Causes 


ADDITIONAL MODULE ADDED/REMOVED FROM THE CAN B BUS NETWORK 


Diagnostic Test 


1 . RECONFIGURE THE TOTALLY INTEGRATED POWER MODULE 


Turn the ignition on. 
With the scan tool, select network view and press the gateway button. This will list the CAN modules on the vehicle. 
Read and record the listed modules. 


With the scan tool, select TIPM, miscellaneous functions then add/remove ECUs. 
With the scan tool, add or remove the module that was not configured in the TIPM. 
With the scan tool, erase DTC's. 

Cycle the ignition from on to off 3 times and read the active TIPM DTC's. 


Does the scan tool display this DTC as active? 


Yes >> Hetest system and attempt to reconfigure the TIPM. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No »» Hepair is complete. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


8bE- 100 — ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 
*STORED LOST COMMUNICATION DTC'S 


PM 


UT 


CAN C BUS 
TIRM 
CAN C BUS 
SAS 
CAN B BUS 
TIPM 
(CGW) 


DIAGNOSTIC CAN C 


OCM SDAR 


DLC 
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(EXPORT) 
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8175728 


For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
IOD fuse installed. 
TIPM is configured correctly. 
e Set Condition: 
Bus messages not received for approximately 2 to 5 seconds. 


Possible Causes 


CAN B BUS CIRCUITS OPEN OR SHORTED 

CAN C BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 
TIPM NOT CONFIGURED CORRECTLY 

POWER OR GROUND FROM THE REPORTING MODULE 


MODULE THAT SET THIS DTC 


PREVIOUS SERVICE PERFORMED WITHIN THE LAST 100 KEY CYCLES (FUSE/RELAYS REMOVED, WIRING 
SERVICE, BATTERY DISCONNECT) 


LOW BATTERY/JUMP START CONDITION 
IOD FUSE WAS REMOVED DURING SHIPPING 
CHECK FOR RELATED TSB'S 


Diagnostic Test 


1 . VERIFY DTC IS STORED 


NOTE: Stored faults may indicate a customer perceived intermittent condition. 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read stored DTC's. 


Is this DTC stored? 


Yes >> Go To2 
No >> Diagnose the active DTC. Refer to the Table of Contents for a list of the symptoms. 


2. CHECK THE ENVIRONMENTAL DATA 
With the scan tool, read the loss of communication environmental data. 


Does the loss of communication environmental odometer data match up to any of the previous service 
procedures listed in the possible causes or are their any stored CAN B or C hardware electrical, bat- 
tery, ignition voltage, VIN missing/mismatch, TIPM configuration DTC's present with matching environ- 
mental data? 


Yes >> These DTC's may have been the result of other service procedures performed. Clear DTC's. 
No >> Go To 3 


8E- 102 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS —————————— ——— PM 


3. VERIFY INTERMITTENT LOST COMMUNICATION DTC - WIRING CONCERNS 


Turn the ignition on. 
With the scan tool, select Network View and select Advanced. 


15 there more than one ECU with stored DTC’s “Logged Against” the module and one or more lost 
communication DTC's stored in the offending module? 


Yes >> Verify if the vehicle was recently in for this type of service. Otherwise, visually inspect the related wiring 
harness for chafed, pierced, pinched, and partially broken wires and the wiring harness connectors for 
broken, bent, pushed out, and corroded terminals. Repair as necessary. 


No >> Go То 4 


4. VERIFY INTERMITTENT LOST COMMUNICATION DTC — OFFENDING MODULE 


Turn the ignition on. 
With the scan tool, select Network View and select Advanced. 


Is there more than one ECU with stored DTC's "Logged Against" the module and NO lost communica- 
tion DTC's stored in the offending module? 


Yes >> Check for TSB related to this offending module. 
No >> Go To 5 


5. VERIFY INTERMITTENT LOST COMMUNICATION DTC - REPORTING MODULE 
Turn the ignition on. 
With the scan tool, select Network View and select Advanced. 

Is there ONLY ONE ECU with stored DTC's "Logged Against" the module? 


Yes >> Check for TSB related to the module that set this DTC. 


No >> Verify if the vehicle was recently in for this type of service. Otherwise, visually inspect the related wiring 
harness for chafed, pierced, pinched, and partially broken wires and the wiring harness connectors for 
broken, bent, pushed out, and corroded terminals. Repair as necessary. 


РМ------------- ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 8Е- 103 
*DIAGNOSTIC САМ С (+) AND/OR DIAGNOSTIC CAN C (-) CIRCUITS HIGH 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
When the scan tool queries the TIPM. 


e Set Condition: 
The scan tool has detected a shorted high condition on either or both Diagnostic CAN C circuits. 


Possible Causes 


(D72) DIAGNOSTIC CAN C (+) CIRCUIT SHORTED TO VOLTAGE 


(071) DIAGNOSTIC CAN С (-) CIRCUIT SHORTED TO VOLTAGE 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . CHECK THE STATUS OF THE ERROR MESSAGE 


NOTE: Ensure the vehicle being tested is a CAN BUS VEHICLE. If not, false error messages may be dis- 
played. 

NOTE: Ensure the scan tool is updated to the latest software. 

With the scan tool, record the error message. 

Disconnect the scan tool from the DLC. 

Cycle the ignition from on to off 3 times. 

Turn the ignition on. 


Does the scan tool display this same error message? 


Yes >> Со To2 


Мо >> The conditions that caused this error message to set are not present at this time. Using the wiring dia- 
gram/schematic as a guide, inspect the wiring and connectors. 


2. DIAGNOSTIC CAN C CIRCUITS SHORTED TO VOLTAGE 


Turn the ignition off. 


Disconnect the Totally Integrated Power Module (TIPM) C3 harness «АНЕ 
connector. 


Disconnect the scan tool from the DLC. 


Turn the ignition on. = (62) 


Measure Ше voltage of the Diagnostic CAN С circuits at the ПРМ СЗ 


harness connector. 
Is the voltage above 6.0 volts on either circuit? " 

Yes >> Repair the Diagnostic CAN C circuits for a short to voltage. в а Ж 2 в _ с c : 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). -— 

No >> |nspect the wiring and connectors for damage or shorted кыйрын А 
circuits. If ok, replace the Totally Integrated Power Module POWER Ca 817ba536 


in accordance with the service information. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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*DIAGNOSTIC CAN С (+) SHORTED TO DIAGNOSTIC CAN C (-) 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
When the scan tool queries the TIPM. 
e Set Condition: 
The scan tool has detected a shorted together condition on the Diagnostic CAN C circuits. 


Possible Causes 
(D72) DIAGNOSTIC CAN C (+) CIRCUIT SHORTED TO (D71) DIAGNOSTIC CAN C (-) CIRCUIT 


TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . CHECK THE STATUS OF THE ERROR MESSAGE 
NOTE: Ensure the vehicle being tested is a CAN BUS VEHICLE. If not, false error messages may be dis- 
played. 


NOTE: Ensure the scan tool is updated to the latest software. 
With the scan tool, record the error message. 


Disconnect the scan tool from the DLC. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 


Does the scan tool display this same error message? 


Yes >> Go To2 


No >> The conditions that caused this error message to set are not present at this time. Using the wiring dia- 
gram/schematic as a guide, inspect the wiring and connectors. 


2. (D72) DIAGNOSTIC CAN С (+) CIRCUIT SHORTED TO (D71) DIAGNOSTIC CAN C (-) CIRCUIT 
Turn the ignition off. 


Disconnect the Totally Integrated Power Module (TIPM) C3 harness «АНЕ 
connector. [0] ) 


Disconnect the scan tool from the DLC. 


Measure the resistance between the (D72) Diagnostic CAN C (+) circuit (Co) 
and the (D71) Diagnostic CAN C (-) circuit at the TIPM C3 harness con- 


nector. 
15 the resistance below 100.0 ohms? " 
Yes >> Hepair Ше (D72) Diagnostic CAN C (+) circuit for a short to зара ване | 
the (071) Diagnostic CAN С (-) circuit. Шым ine E 


Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). жне 10 


INTEGRATED 


No >> |nspect the wiring and connectors for damage or shorted POWER СЗ 817ba571 


circuits. If ok, replace the Totally Integrated Power Module 
in accordance with the service information. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
When the scan tool queries the TIPM. 
e Set Condition: 
The scan tool has detected a shorted low condition on the (D72) Diagnostic CAN C (+) circuit. 


Possible Causes 
(D72) DIAGNOSTIC CAN C (+) CIRCUIT SHORTED TO GROUND 


TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . CHECK THE STATUS OF THE ERROR MESSAGE 
NOTE: Ensure the vehicle being tested is a CAN BUS VEHICLE. If not, false error messages may be dis- 
played. 


NOTE: Ensure the scan tool is updated to the latest software. 
With the scan tool, record the error message. 


Disconnect the scan tool from the DLC. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 


Does the scan tool display this same error message? 


Yes >> Go To2 


No >> The conditions that caused this error message to set are not present at this time. Using the wiring dia- 
gram/schematic as a guide, inspect the wiring and connectors. 


2. (D72) DIAGNOSTIC CAN C (+) CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the Totally Integrated Power Module (TIPM) C3 harness 
connector. 


Disconnect the scan tool from the DLC. 


Measure the resistance between ground and the (D72) Diagnostic CAN 
C (+) circuit at the TIPM СЗ harness connector. 


Is the resistance below 100.0 ohms? 


Yes >> Repair the (072) Diagnostic CAN C (+) circuit for a short to 


JA 


ground. в 
Perform the BODY VERIFICATION TEST - VER 1. (Refer De mercem 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - сеп 
STANDARD PROCEDURE). Em 
No >> |nspect the wiring and connectors for damage or shorted uc M 
circuits. If ok, replace the Totally Integrated Power Module POWER СЗ 817ba5cd 


in accordance with the service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
When the scan tool queries the TIPM. 
e Set Condition: 
The scan tool has detected a shorted low condition on the (D71) Diagnostic CAN C (-) circuit. 


Possible Causes 
(D71) DIAGNOSTIC CAN C (-) CIRCUIT SHORTED TO GROUND 


TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . CHECK THE STATUS OF THE ERROR MESSAGE 
NOTE: Ensure the vehicle being tested is a CAN BUS VEHICLE. If not, false error messages may be dis- 
played. 


NOTE: Ensure the scan tool is updated to the latest software. 
With the scan tool, record the error message. 


Disconnect the scan tool from the DLC. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 


Does the scan tool display this same error message? 


Yes >> Go To2 


No >> The conditions that caused this error message to set are not present at this time. Using the wiring dia- 
gram/schematic as a guide, inspect the wiring and connectors. 


2. (D71) DIAGNOSTIC CAN C (-) CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the Totally Integrated Power Module (TIPM) C3 harness 
connector. 


Disconnect the scan tool from the DLC. 


Measure the resistance between ground and the (D71) Diagnostic CAN 
C (-) circuit at the TIPM C3 harness connector. 


Is the resistance below 100.0 ohms? 


Yes >> Repair the (D71) Diagnostic CAN C (-) circuit for a short to 
ground. соспопос 
Perform the BODY VERIFICATION TEST - VER 1. (Refer cb. За 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


та MODULE- 10 
No >> |nspect the wiring and connectors for damage or shorted uc M 
circuits. If ok, replace the Totally Integrated Power Module POWER СЗ 817ba699 


in accordance with the service information. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


РМ------------- ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 8Е - 111 
*DIAGNOSTIC CAN C (+) CIRCUIT OPEN 
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For а complete wiring diagram Refer to Section 8W. 


8E- 112 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS —————————————— PM 


e When Monitored: 
When the scan tool queries the TIPM. 
e Set Condition: 
The scan tool has detected an open condition on the (D72) Diagnostic CAN C (+) circuit. 


Possible Causes 
(D72) DIAGNOSTIC CAN C (+) CIRCUIT OPEN 


TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . CHECK THE STATUS OF THE ERROR MESSAGE 
NOTE: Ensure the vehicle being tested is a CAN BUS VEHICLE. If not, false error messages may be dis- 
played. 


NOTE: Ensure the scan tool is updated to the latest software. 
With the scan tool, record the error message. 


Disconnect the scan tool from the DLC. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 


Does the scan tool display this same error message? 


Yes >> Go To2 


No >> The conditions that caused this error message to set are not present at this time. Using the wiring dia- 
gram/schematic as a guide, inspect the wiring and connectors. 


2. (D72) DIAGNOSTIC CAN С (+) CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Totally Integrated Power Module (TIPM) C3 harness «АНЕ 
connector. [0] ) 


Disconnect the scan tool from the DLC. 


Measure the resistance of the (D72) Diagnostic CAN C (+) circuit (Co) 
between the TIPM C3 harness connector and the DLC. 


15 the resistance below 5.0 ohms? 


Perform the BODY VERIFICATION TEST - VER 1. (Refer 6 LINK 
No >> Repair the (D72) Diagnostic CAN C (+) circuit for an open. 
STANDARD PROCEDURE). "a pet 
TOTALLY 


000090000 9 
Yes >> Inspect the wiring and connectors for damage or shorted " ооиоооо Р 
circuits. If ок, replace the Totally Integrated Power Module 
in accordance with the service information. DATA 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - M 
STANDARD PROCEDURE). 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 7А 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - "ME а 
= 
MODULE- 
INTEGRATED 
POWER СЗ 


817ba6cf 
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*DIAGNOSTIC CAN C (-) CIRCUIT OPEN 
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For а complete wiring diagram Refer to Section 8W. 


ЗЕ - 114 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS —— PM 


е When Monitored: 
When the scan tool queries the TIPM. 
e Set Condition: 
The scan tool has detected an open condition on the (D71) Diagnostic CAN C (-) circuit. 


Possible Causes 
(D71) DIAGNOSTIC CAN C (-) CIRCUIT OPEN 


TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . CHECK THE STATUS OF THE ERROR MESSAGE 
NOTE: Ensure the vehicle being tested is a CAN BUS VEHICLE. If not, false error messages may be dis- 
played. 


NOTE: Ensure the scan tool is updated to the latest software. 
With the scan tool, record the error message. 


Disconnect the scan tool from the DLC. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 


Does the scan tool display this same error message? 


Yes >> Go To2 


No >> The conditions that caused this error message to set are not present at this time. Using the wiring dia- 
gram/schematic as a guide, inspect the wiring and connectors. 


2. (D71) DIAGNOSTIC CAN C (-) CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the TIPM C3 harness connector. 
Disconnect the scan tool from the DLC. 


Measure the resistance of the (D71) Diagnostic CAN C (-) circuit 
between the TIPM C3 harness connector and the DLC. 


Is the resistance below 5.0 ohms? 


Yes >> Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace the Totally Integrated Power Module 
in accordance with the service information. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer DATA 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - LINK 
STANDARD PROCEDURE). е 


Мо >> Repair the (071) Diagnostic CAN С (-) circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). А 
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*BOTH DIAGNOSTIC CAN С (+) AND DIAGNOSTIC CAN С (-) CIRCUITS OPEN 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
When the scan tool queries the TIPM. 


e Set Condition: 
The scan tool has detected an open condition on both Diagnostic CAN C circuits. 


Possible Causes 


(D72) DIAGNOSTIC CAN C (+) CIRCUIT OPEN 


(D71) DIAGNOSTIC CAN C (-) CIRCUIT OPEN 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . CHECK THE STATUS OF THE ERROR MESSAGE 


NOTE: Ensure the vehicle being tested is a CAN BUS VEHICLE. If not, false error messages may be dis- 
played. 

NOTE: Ensure the scan tool is updated to the latest software. 

With the scan tool, record the error message. 

Disconnect the scan tool from the DLC. 

Cycle the ignition from on to off 3 times. 

Turn the ignition on. 


Does the scan tool display this same error message? 


Yes >> Со To2 


Мо >> The conditions that caused this error message to set are not present at this time. Using the wiring dia- 
gram/schematic as a guide, inspect the wiring and connectors. 


2. (072) CAN C DIAGNOSTIC (+) CIRCUIT OPEN 


Turn the ignition off. 


Disconnect the TIPM C3 harness connector. {Si 
Disconnect the scan tool from the DLC. [0] 

NOTE: Check the connectors at both the DLC and Ше ПРМ. (Go) 
Measure the resistance of the (D72) Diagnostic CAN C (+) circuit = 


between the TIPM connector and the DLC. 


Is the resistance below 5.0 ohms? 16 00000000 9 
Уе$ >> Со То 3 8 00%#00001 1 
Мо >> Repair Ше (072) Diagnostic CAN С (+) circuit for an open. 7 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 ZO ik 


- ELECTRICAL/ELECTRONIC CONTROL MODULES - CONNECTOR 
STANDARD PROCEDURE). 
8 par. 1 
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3. (D71) DIAGNOSTIC CAN C (-) CIRCUIT OPEN 


Measure the resistance of the (071) Diagnostic CAN C (-) circuit 
between the TIPM C3 harness connector and the DLC. 


Is the resistance below 5.0 ohms? 


Yes >> Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace the Totally Integrated Power Module 
in accordance with the service information. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Repair the (D71) Diagnostic CAN C (-) circuit for an open. БАТА 
Perform the BODY VERIFICATION TEST – VER 1. (Refer LINK 


to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - ELTE 
STANDARD PROCEDURE). 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 


7902) (2909) GROUND CIRCUITS OPEN 
F202) IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR SHORTED 


065) CAN C BUS (+) CIRCUIT OPEN 
D64) CAN C BUS (-) CIRCUIT OPEN 
ANTILOCK BRAKE MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU View. 


NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 


NOTE: Check the TIPM for any active CAN C hardware DTCs, perform DTC before proceeding. 
Does the scan tool display a red X next to the module? 


Yes >> Go То 2 


Мо >> The no response condition is not present at this time. Using Ше wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con- 
nectors for broken, bent, pushed out, and corroded terminals. 


2. (2902) (2909) GROUND CIRCUITS OPEN 
Using a 12-volt test light connected to 12-volts, check each (2902) and 


(Z909) ground circuit. 
Does the test light illuminate brightly for each circuit? 


Yes >> Go To З 


No >> Repair Ше (2902) or (2909) ground circuit for an open. 
Perform ABS VERIFICATION TEST - VER 1. 
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8E- 120 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS PM 
3. (F202) IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR SHORTED 

Turn the ignition on. 

Using a 12-volt test light connected to ground, check the (F202) Ignition ', 

Switch Output (Run-Start) circuit. > c “(SH 


Does the test light illuminate brightly? 
Yes >> Со То 4 


Мо >> Repair the (F202) Ignition Switch Output (Run-Start) circuit 
for an open or short. 


Perform ABS VERIFICATION TEST - VER 1. 


4. (065) CAN C BUS (+) CIRCUIT OPEN 


MODULE- 
ANTI-LOCK 
BRAKES 
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Turn the ignition off. 
Disconnect the TIPM C3 harness connector. 


Measure the resistance of the (065) CAN C Bus (+) circuit between the 
TIPM connector and the Antilock Brake Module connector. 


Is resistance below 5.0 ohms? 
Yes >> Go To 5 


No >> Repair the (D65) CAN C Bus (+) circuit for an open. 
Perform ABS VERIFICATION TEST - VER 1. 
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5. (064) CAN С BUS (-) CIRCUIT OPEN 


Measure the resistance of the (D64) CAN C Bus (-) circuit between the 
TIPM connector and the Antilock Brake Module connector. 


Is resistance below 5.0 ohms? 


Yes >> Нерасе the Antilock Brake Module in accordance with the 
service information. 
Perform ABS VERIFICATION TEST - VER 1. 


No >> Repair the (064) CAN C Bus (-) circuit for an open. 
Perform ABS VERIFICATION TEST - VER 1. 
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For а complete wiring diagram Refer to Section 8W. 


РМ------------- ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 8E- 123 


Possible Causes 


(A419) (A420) FUSED B (+) CIRCUIT OPEN OR SHORTED 


(2960) GROUND CIRCUIT OPEN 
(D55) AND (D54) CAN B BUS CIRCUITS OPEN 
AMPLIFIER 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU View. 


NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 


Does the scan tool display a red X next to the module? 


Yes >> Go То 2 


Мо >> The no response condition is not present at this time. Using Ше wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con- 
nectors for broken, bent, pushed out, and corroded terminals. 


2. (A419) (A420) FUSED В(+) CIRCUIT OPEN OR SHORTED 
Turn the ignition off. 


Disconnect the Radio Amplifier C1 harness connector. » (E 
Using a 12-volt test light connected to ground, check each (A419) and -N N 
(A420) Fused В(+) circuit. < (Go) 
Does the test light illuminate brightly for each circuit? | ae 
Yes >> Go To 3 ^ 
No >> Repair the (A419) or (A420) Fused B(+) circuit for an open | 
or short. я BUTS а {түгү m пазва. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer _ 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - je B | шараа» 


STANDARD PROCEDURE). ji iret 


13 
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8Е- 124 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS PM 
3. (Z960) GROUND CIRCUIT OPEN 
Using a 12-volt test light connected to 12-volts, check each (2960) 
ground circuit. ia 
TOM “=> 


Does Ше test light illuminate brightly for each circuit? 
Yes | »» Go To 4 


No >> Repair Ше (2960) ground circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 


to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). асос! посе, 
“ЦЕН ЕЛА » 
киюі, 20 
817ba8e5 
4. (D55) AND (D54) CAN B BUS CIRCUITS OPEN 
Turn the ignition on. 
NOTE: One open circuit will not cause this condition. ча Ни 


Measure the voltage between the (054) CAN B Виз (-) circuit and 
ground. 
Measure the voltage between the (D55) CAN B Bus (+) circuit and 
ground. 


Is there any voltage present on either circuit? 


Yes >> Нерасе the Radio Amplifier in accordance with the service 
information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Hepair the (055) and (054) CAN B Bus circuits for an open. 
Inspect the connector for damage. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
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For а complete wiring diagram Refer to Section 8W. 
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Possible Causes 


F202) IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR SHORTED 
A923) FUSED B(+) CIRCUIT OPEN OR SHORTED 


065) CAN С BUS (+) CIRCUIT OPEN 
D64) CAN C BUS (-) CIRCUIT OPEN 
ALL WHEEL DRIVE CONTROL (AWD) MODULE 


( 
( 
(Z967) GROUND CIRCUIT OPEN 
( 
( 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU View. 


NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 


NOTE: Check the TIPM for any active CAN C hardware DTC's, perform DTC before proceeding. 
Does the scan tool display a red X next to the module? 
Yes >> Go To2 


No >> The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con- 
nectors for broken, bent, pushed out, and corroded terminals. 


2. (F202) IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR SHORTED 
Turn the ignition on. 


Disconnect the AWD harness connector. ', (E 
Using a 12-volt test light connected to ground, check the (F202) Ignition > ң 
Switch Output (Run-Start) circuit. < (C2) 
Does the test light illuminate brightly? | 
Yes >> Go To 3 5 
No >> Repair the (F202) Ignition Switch Output (Run-Start) circuit | 
1 обоо ооо 8 


for an open or short. 
Perform the appropriate VERIFICATION TEST. обоо оо 
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3. (A923) FUSED В(+) CIRCUIT OPEN OR SHORTED 
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Using a 12-volt test light connected to ground, check the (F202) Ignition 
Switch Output (Run-Start) circuit. 


Does the test light illuminate brightly? 
Yes >> Go To 4 


No >> Repair the (F202) Ignition Switch Output (Run-Start) circuit 
for an open or short. 
Perform the appropriate VERIFICATION TEST. 
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4. (2967) GROUND CIRCUIT OPEN 
Turn the ignition off. 
Using a 12-volt test light connected to 12-volts, check the (Z967) {Si 


ground circuit. 
Does the test light illuminate brightly? 


Yes >> Со То 5 


No >> Repair the (Z967) ground circuit for an open. 
Perform the appropriate VERIFICATION TEST. 


1 оооооооо 
9 оооооо о 


MODULE- 
TRANSFER 
CASE 
CONTROL 
(AWD) 


15 


8182ae36 


8E- 128 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS —————————— ———— PM 


D. (065) CAN C BUS (+) CIRCUIT OPEN 


Disconnect the TIPM C3 harness connector. 


Measure the resistance of the (D65) CAN C Bus (+) circuit between the 
TIPM C3 harness connector and the AWD harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Go To 6 


No >> Repair the (D65) CAN C Bus (+) circuit for an open. 
Perform the appropriate VERIFICATION TEST. 


6. (D64) CAN C BUS (-) CIRCUIT OPEN 
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Measure the resistance of the (D64) CAN C Bus (-) circuit between the 
TIPM C3 harness connector and the AWD harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Replace and program the All Wheel Drive Control (AWD) 
Module in accordance with the service information. 


Perform the appropriate VERIFICATION TEST. 
No >> Repair the (D64) CAN C Bus (-) circuit for an open. 
Perform the appropriate VERIFICATION TEST. 
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“МО RESPONSE FROM CCN (CLUSTER) 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 


(A418) (A412) FUSED B(+) CIRCUITS OPEN OR SHORTED 
(2936) (2937) GROUND CIRCUITS OPEN 
( 


F202) IGNITION SWITCH OUTPUT CIRCUIT OPEN OR SHORTED 
(D55) AND (D54) CAN B BUS CIRCUITS OPEN 
CLUSTER (CCN) 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU View. 


NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 


Does the scan tool display a red X next to the module? 
Yes >> Go To2 
No >> The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con- 
nectors for broken, bent, pushed out, and corroded terminals. 
2. (A418) (A412) FUSED В(+) CIRCUIT OPEN OR SHORTED 
Turn the ignition off. 


Disconnect the Cluster C1 and C2 harness connectors. 1, «је 
Using а 12-volt test light connected to ground, check each (A418) апа - 
(A412) Fused В(+) circuit. \ (С 


Does Ше test light illuminate brightly for each circuit? ° 


Yes >> Go To 3 1 


No >> Repair the Fused B(+) circuit for an open or short. v 
Perform the BODY VERIFICATION TEST - VER 1. (Refer в | 200550 1 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - i |“ мане А 5 
STANDARD PROCEDURE). 
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РМ ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS _ 8E - 131 
d. (2936) (2937) GROUND CIRCUITS OPEN 
Using a 12-volt test light connected to 12-volts, check each (Z936) and 
(Z937) ground circuit. m 
TOM “=> 


Does Ше test light illuminate brightly for each circuit? 


>> Go То 4 


Мо >> Repair Ше (2936) or (2937) ground circuit for an open. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 


Yes 


6 ооо ооо 1 
STANDARD PROCEDURE). га —— € 
CLUSTERC1 8 10 
| 1 ЕР» 
| 
Уеа РР A 
Ш | 
CLUSTER C4 817bae40 
4. (F202) IGNITION SWITCH OUTPUT CIRCUIT OPEN OR SHORTED 
Turn the ignition on. 
Using a 12-volt test light connected to ground, check the (F202) Ignition » 
Switch Output circuit. > c TH 
Does the test light illuminate brightly? L (C2) 
Yes >> Go То 5 | 
№ >> Repair the (F202) Ignition Switch Output circuit Юг an open == 
or short. mie EE 


Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
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8E- 132 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 


Б. (055) AND (054) CAN В BUS CIRCUITS OPEN 


PM 


NOTE: One open circuit will not cause this condition. 

Measure the voltage between the (D54) CAN B Bus (-) circuit and 
ground. 

Measure the voltage between the (D55) CAN B Bus (+) circuit and 
ground. 


Is there any voltage present on either circuit? 


Yes >> Replace the Cluster in accordance with the service informa- 
tion. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Repair the (D55) and (D54) CAN B Bus circuits for an open. 
Inspect the connector for damage. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer 


сассосшсосасс 


аооаааааааәа 
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to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
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“МО RESPONSE FROM ECM (ENGINE CONTROL MODULE) - DIESEL 
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For а complete wiring diagram Refer to Section 8W. 
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Possible Causes 


ENGINE CONTROL MODULE POWER AND GROUND 


(D65) CAN C BUS (+) CIRCUIT OPEN 
(D64) CAN C BUS (-) CIRCUIT OPEN 
ENGINE CONTROL MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


Turn the ignition on. 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU View. 


NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 


NOTE: Check the TIPM for any active CAN C hardware and any ignition related DTC's, perform DTC's before 
proceeding. 


Does the scan tool display a red X next to the module? 
Yes >> Go То2 


Мо >> The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con- 
nectors for broken, bent, pushed out, and corroded terminals. 


2. CHECK ECM POWER AND GROUND 


Check the ECM power and ground circuits. Refer to 9 - ENGINE ELECTRICAL DIAGNOSTICS - DIESEL for the 
diagnostic test procedure. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM VERIFICATION TEST. 
No >> Go То З 


РМ 


3. (065) CAN С BUS (+) CIRCUIT OPEN 


ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 


ВЕ - 135 


Turn the ignition off. 
Disconnect the TIPM C3 harness connector. 
Disconnect the ECM C2 harness connector. 
Measure the resistance of the (065) CAN C Bus (+) circuit between the 
TIPM connector and the ECM connector. 
Is resistance below 5.0 ohms? 


>> Go То 4 


>> Repair Ше (065) CAN C Виз (+) circuit for an open. 
Perform the ECM VERIFICATION TEST. 


Yes 
No 


ооз 


MODULE- 
ENGINE 
CONTROL C1 89 
(DIESEL) 


спсосопос 


[= = ж = жж = шк 


Ел 
POWER GS 81857f7c 
4. (D64) CAN C BUS (-) CIRCUIT OPEN 
Measure the resistance of the (D64) CAN C Bus (-) circuit between the 
TIPM connector and the ECM connector. rS 
Is resistance below 5.0 ohms? [0] : 
Yes >> Heplace and program the Engine Control Module in accor- (бо) 
dance with the service information. ° 
Perform the ECM VERIFICATION TEST. : шж 
Мо >> Repair Ше (064) САМ C Виз (-) circuit for ап open. ra ЈЕ 


Perform the ECM VERIFICATION TEST. 
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*NO RESPONSE FROM HFM (HANDS FREE MODULE) 


PM 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 


(A417) FUSED В(+) CIRCUIT OPEN OR SHORTED 


(2937) GROUND CIRCUIT OPEN 
(D55) AND (D54) CAN B BUS CIRCUITS OPEN 
HANDS FREE MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU View. 


NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 


Does the scan tool display a red X next to the module? 
Yes >> Go То2 


Мо >> The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con- 
nectors for broken, bent, pushed out, and corroded terminals. 


2. (A417) FUSED В(+) CIRCUIT OPEN OR SHORTED 
Turn the ignition off. 


Disconnect the Hands Free Module harness connector. » (lH 
Using a 12-volt test light connected to ground, check the (A417) Fused =, 


В(+) circuit. | SN 20) 


Does Ше test light illuminate brightly? 
Yes >> Go To 3 


DK. GRAY 
No >> Repair the (A417) Fused B(+) circuit for an open or short. 1 2 
Perform the BODY VERIFICATION TEST – VER 1. (Refer em 
1 


to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - а Armee P || ou 
STANDARD PROCEDURE). NEST TITTEN 
= = 
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HANDS 


FREE 817раебс 
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3. (Z937) GROUND CIRCUIT OPEN 


ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS —————————————— PM 


Using a 12-volt test light connected to 12-volts, check the (Z937) 
ground circuit. 


Does the test light illuminate brightly? 
Yes >> Go To 4 


No >> Repair the (Z937) ground circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


4. (055) AND (054) CAN B BUS CIRCUITS OPEN 


a OK. GRAY 


1 || ®® Еа ё || н 
2 Ц 28 s NC 


MODULE- 22 
HANDS 
FREE 817bae70 


NOTE: One open circuit will not cause this condition. 

Measure the voltage between the (D54) CAN B Bus (-) circuit and 
ground. 

Measure the voltage between the (D55) CAN B Bus (+) circuit and 
ground. 


Is there any voltage present on either circuit? 


Yes >> Нерасе the Hands Free Module in accordance with the 
service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Hepair the (055) and (054) CAN B Bus circuits for an open. 
Inspect the connector for damage. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
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*NO RESPONSE FROM ITM (INTRUSION TRANSCEIVER MODULE) 
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For a complete wiring diagram 


Refer to Section 8W. 
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Possible Causes 


(A415) FUSED B (+) CIRCUIT OPEN OR SHORTED 


(Z936) (Z941) GROUND CIRCUITS OPEN 
(D55) AND (D54) CAN B BUS CIRCUITS OPEN 
INTRUSION TRANSCEIVER MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU View. 


NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 


Does the scan tool display a red X next to the module? 
Yes >> Go То2 


Мо >> The no response condition is not present at this time. Using Ше wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con- 
nectors for broken, bent, pushed out, and corroded terminals. 


2. (A415) FUSED В(+) CIRCUIT OPEN OR SHORTED 
Turn the ignition off. 


Disconnect the Intrusion Transceiver Module C1 and C2 harness con- Г, «је 
nectors. TN 

Using a 12-volt test light connected to ground, check the (A415) Fused | \ (Go) 
B(+) circuit. - Б: 


Does Ше test light illuminate brightly? 


Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


Yes >> Go To 3 =_= 
Мо >> Repair the (A415) Fused B(+) circuit for an open or short. | / 
: Е 


MODULE- 
INTRUSION 
TRANSCEIVER C1 
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PM —————————— ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 8E- 141 
3. (Z936) (Z937) GROUND CIRCUITS OPEN 
Using a 12-volt test light connected to 12-volts, check the (Z936) and 
(Z941) ground circuits. 
“=> 


Does Ше test light illuminate brightly for each circuit? 


Yes >> Go To 4 


No >> Repair Ше (2936) or (2941) ground circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


4. (055) AND (054) CAN B BUS CIRCUITS OPEN 


MODULE- 
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TRANSCEIVER C2 
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NOTE: One open circuit will not cause this condition. 

Measure the voltage between the (D54) CAN B Bus (-) circuit and 
ground. 

Measure the voltage between the (D55) CAN B Bus (+) circuit and 
ground. 


Is there any voltage present on either circuit? 


Yes >> Heplace the Intrusion Transceiver Module in accordance 
with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Hepair the (D55) and (054) CAN B Bus circuits for an open. 
Inspect the connector for damage. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
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*NO RESPONSE FROM OCM (OCCUPANT CLASSIFICATION MODULE) 
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For а complete wiring diagram Refer to Section 8W. 
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Possible Causes 


A417) FUSED В(+) CIRCUIT OPEN OR SHORTED 
Z944) GROUND CIRCUIT OPEN 


R263) DRIVER SEAT POSITION SENSOR VOLTAGE CIRCUIT FOR A SHORT TO GROUND 
R701) SEAT WEIGHT SENSOR 5 VOLT CIRCUIT FOR A SHORT TO GROUND 
OCCUPANT CLASSIFICATION MODULE 


( 
( 
(D55) AND (D54) CAN B BUS CIRCUITS OPEN 
( 
( 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU View. 


NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 


Does the scan tool display a red X next to the module? 
Yes >> Go То2 


Мо >> The no response condition is not present at this time. Using Ше wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con- 
nectors for broken, bent, pushed out, and corroded terminals. 


2. (A417) FUSED В(+) CIRCUIT OPEN OR SHORTED 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. » 
Disconnect the Occupant Classification Module C1 harness connector. 2 


WARNING: To avoid personal injury or death, turn Ше ignition оп, 
then reconnect the battery. 
Using a 12-volt test light connected to ground, check the (A417) Fused А 


В(+) circuit. ГА EM 
Does the test light illuminate brightly? 5 3 


Yes >> Со То 3 10 ппппп в 


Мо >> Repair the (A417) Fused B(+) circuit for an open or short. S A 
Perform the OCS VERIFICATION TEST-VER 1. 


MODULE- 
OCCUPANT 
CLASSIFICATION C1 
(EXCEPT EXPORT) 
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3. (2944) GROUND CIRCUIT OPEN 


Turn the ignition off. 


Using a 12-volt test light connected to 12-volts, check the (Z944) 
ground circuit. 


Does the test light illuminate brightly? 
Yes >> Go To 4 


No >> Repair the (Z944) ground circuit for an open. 4 Ee 
Perform the OCS VERIFICATION TEST-VER 1. (f SY 


MODULE- 
OCCUPANT 
CLASSIFICATION C1 
(EXCEPT EXPORT) 
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4. (055) AND (054) CAN B BUS CIRCUITS OPEN 


WARNING: If the Occupant Classification Module is dropped at any 


time, it must be replaced. Failure to take the proper precautions 
could result in accidental airbag deployment and personal injury or 
death. 
NOTE: One open circuit will not cause this condition. = 
Turn the ignition on. 5 4 = 
Measure the voltage between the (054) CAN B Виз (-) circuit and N = H 
дгоипа. ү SN 
Measure the voltage between the (D55) CAN B Bus (+) circuit and Й с | 
ground. е 

Is there any voltage present on either circuit? NI A 
Yes >> Со То 5 MODULE- 
No >> Hepair the (055) and (054) CAN B Bus circuits for an open. CLASSIFICATION С 

Inspect the connector for damage. жы 817bb4bc 


Perform the OCS VERIFICATION TEST-VER 1. 


5. CHECK (8263) DRIVER SEAT POSITION SENSOR VOLTAGE CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 
Measure the resistance between ground and the (R263) Driver Seat Position Sensor Voltage-Driver circuit. 


Is the resistance below 10k ohms? 


Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 


Replace the OCM and Driver Seat Position Sensor Harness in accordance with the service information. 
Perform the OCS VERIFICATION TEST-VER 1. 


No >> Go То 6 


РМ------------- ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 8E- 145 


6. CHECK (R701) SEAT WEIGHT SENSOR 5 VOLT CIRCUIT FOR A SHORT TO GROUND 


Disconnect the Occupant Classification Module C2 harness connector. 
Measure the resistance between ground and the (R701) Seat Weight Sensor 5 volt circuit. 


Is the resistance below 10k ohms? 


Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition is present. 
Replace the OCM and Driver Seat Position Sensor Harness in accordance with the service information. 
Perform the OCS VERIFICATION TEST-VER 1. 

No >> Heplace the Occupant Classification Module in accordance with the service information. 
Perform the OCS VERIFICATION TEST-VER 1. 


ВЕ - 146 


ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 


PM 


*NO RESPONSE FROM ORC (OCCUPANT RESTRAINT CONTROLLER) 


mp 22527777 мори. 
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r 
| | B) (ЛДЕ me 
| | IGNITION юмтох | | 
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| (ja ЧЁ | то 10 
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F100 F200 20 20 
20 M WTIOR WTIPK 
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„а 
18 A C2 т Å 62 act LA 1 
К. um ee eme бор 
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| OUTPUT OUTPUT ) FONTNOHER 
| quy (RUN-START) у (ове) 
| GROUND \ 
== а = уз ез =з == шм = Б 
20 Y c2 
194 
18 
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YELLOW 
Da ^ 
1, 
Ш | m m 1 1 
13 1 + 
E: ME 
n m > Е 
ЖЕ ji 
ша ap Б: 35 
о al ns sh 
C» ad А 
Пв =0 32 Qs агу 16 
4 oo об, 12 
MODULE. 
OCCUPANT OCCUPANT 
RESTRAINT RESTRAINT 
CONTROLLER C1 леви c2 
(ORC) (ORC) 


817bb4e8 


For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 


Z944) GROUND CIRCUIT OPEN 
F100) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR SHORTED 


F200) FUSED IGNITION SWITCH OUTPUT (RUN/START) CIRCUIT OPEN OR SHORTED 
D55) AND (D54) CAN B BUS CIRCUITS OPEN 
OCCUPANT RESTRAINT CONTROLLER MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU View. 


NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 


Does the scan tool display a red X next to the module? 


Yes >> Go То 2 


Мо >> The no response condition is not present at this time. Using Ше wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con- 
nectors for broken, bent, pushed out, and corroded terminals. 


2. (2944) GROUND CIRCUIT OPEN 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Occupant Restraint Controller Module C1 and C2 har- 
ness connectors. 

Connect the appropriate Load Tool ACM Adaptor to the ORC connec- 
tors. 

Using a 12-volt test light connected to 12-volts, check the (Z944) 
ground circuit. 


Does the test light illuminate brightly? 


^ 000000 в 1 000005 
7 000000 12 в 00000 10 
ГЕ ТТ” I HE E 
19 24 16 20 
Мо >> Repair the (2944) ground circuit for ап open. 2227277 


Perform the AIRBAG VERIFICATION TEST - VER 1. pee 


8443-25 


817bb4ef 


8E- 148 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS PM 
3. (F100) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR SHORTED 
NOTE: Check the TIPM for any ignition related DTCs before pro- 
ceeding. If set (Refer to 8 - ELECTRICAL/IGNITION CONTROL - 
DIAGNOSIS AND TESTING). 
WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
Using a 12-volt test light connected to ground, check the (F100) Fused 
Ignition Switch Output (RUN) circuit. 
Does the test light illuminate brightly? 
Yes >> Go То 4 1 вевеве/в 1 евево 5 
т сеееед 12 в сосее 10 
Мо >> Repair the (F100) Fused Ignition Switch Output (RUN) cir- 22. 2 
cuit for an open or short. 2522 SM 
Perform the AIRBAG VERIFICATION TEST - VER 1. жолата 
81766417 
4. (F200) FUSED IGNITION SWITCH OUTPUT (RUN/START) CIRCUIT OPEN OR SHORTED 
Using a 12-volt test light connected to ground, check the (F200) Fused 
Ignition Switch Output (RUN/START) circuit. 
Does the test light illuminate brightly? 
Yes >> Go To 5 
No >> Repair the (F200) Fused Ignition Switch Output (RUN/ iz 
START) circuit for an open or short. 
Perform the AIRBAG VERIFICATION TEST - VER 1. 
1 сееее|2 в 1 ©0000 5 
т вовеофо 12 в 00000 10 
з O00000 18 1 00000 15 
19 000000 2 1 00000 2 
5 000000 з 2 се се 24 
31 се 32 
817bb50d 


Б. (055) AND (054) CAN B BUS CIRCUITS OPEN 


WARNING: If the Occupant Restraint Controller is dropped at any 
time, it must be replaced. Failure to take the proper precautions 
could result in accidental airbag deployment and personal injury or 
death. 


NOTE: One open circuit will not cause this condition. 
Measure the voltage between the (D54) CAN B Bus (-) circuit and 
ground. 


1 000000 в 1 ее 

т сеееве 12 в ӘОООӨ 10 
із 0900090 18 1 00000 5 
1 000000 21 в 00000 2 
25 000000 з 2 се се 24 
31 се 32 


ORC ADAPTER 
8443-25 


817bb518 


РМ —————————— ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 8E- 149 


Measure the voltage between the (055) CAN B Виз (+) circuit and ground. 
Is there any voltage present on either circuit? 
Yes >> Нерасе the Occupant Restraint Controller Module in accordance with the service information. 
Perform the AIRBAG VERIFICATION TEST - VER 1. 
No >> Repair the (D55) and (054) CAN B Bus circuits for an open. Inspect the connector for damage. 
Perform the AIRBAG VERIFICATION TEST - VER 1. 


8E- 150 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS PM 
*NO RESPONSE FROM PCM (POWERTRAIN CONTROL MODULE) (GPEC) 
= Е аа ли бай Е MODULE: 
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| rogus TT ELECTRONICS | INTEGRATED OTHER OTHER 
| (0 | | POWER MODULES MODULES 
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16 16 
ЕКІЛІ. BKL 
| | 
е е 6111 


58 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


817b4bbd 


For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 


A931) FUSED В(+) CIRCUIT OPEN OR SHORTED 
Z925) GROUND CIRCUIT OPEN 


065) CAN C BUS (+) CIRCUIT OPEN 
D64) CAN C BUS (-) CIRCUIT OPEN 
POWERTRAIN CONTROL MODULE 


( 
( 
(F202) IGNITION SW OUTPUT CIRCUIT OPEN OR SHORTED 
( 
( 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU view. 


NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 


NOTE: Check the TIPM for any active CAN C hardware DTC's, perform DTC before proceeding. 
Does the scan tool display a red X next to the module? 
Yes >> Go To2 
No >> The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con- 
nectors for broken, bent, pushed out, and corroded terminals. 
2. (A931) В(+) CIRCUIT OPEN OR SHORTED 


Turn the ignition off. 


Disconnect the PCM C1 harness connector. 


Using a 12-volt test light connected to ground, check the (A931) В(+) T 
circuit. 


Does the test light illuminate brightly? 


Yes >> Go To З 


No >> Repair the (A931) В(+) circuit for an open or short. 
Perform the appropriate POWERTRAIN "VERIFICATION 
TEST. 


MODULE- 
POWERTRAIN 
CONTROL C1 


(баз) 817b4ba8 


8E- 152 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS PM 
3. (2925) GROUND CIRCUIT OPEN 
Using a 12-volt test light connected to 12-volts, check the (Z925) 
ground circuit. 
“=> 


Does Ше test light illuminate brightly? 
Yes >> Со To 4 


No >> Repair the ground circuit for an open. 


Perform the appropriate POWERTRAIN VERIFICATION 
TEST. 


MODULE- 
POWERTRAIN 
CONTROL C1 
(GAS) 


817b4bac 


4. (F202) IGNITION SWITCH OUTPUT CIRCUIT OPEN OR SHORTED 


Turn the ignition on. 


Using a 12-volt test light connected to ground, check the (F202) Ignition 
Switch Output circuit. 


Does the test light illuminate brightly? 
Yes >> Go То 5 


Мо >> Repair the (F202) Ignition Switch Output circuit for an open 
or short. 
Perform the appropriate POWERTRAIN VERIFICATION 
TEST. 


MODULE- 
POWERTRAIN 
CONTROL C1 

(Gas) 


817b4bb1 


РМ-------------НЕСТНОМІС CONTROL MODULES - ELECTRICAL DIAGNOSTICS 


Г). (065) CAN C BUS (ғ) CIRCUIT OPEN 


ВЕ - 153 


Turn the ignition off. 
Disconnect the TIPM C3 harness connector. 
Measure the resistance of the (065) CAN C Bus (+) circuit between the 
TIPM C3 harness connector and the PCM C1 harness connector. 
Is the resistance below 5.0 ohms? 


Yes >> Go То 6 


No >> Repair the (065) CAN C Bus (+) circuit for an open. 
Perform the appropriate POWERTRAIN VERIFICATION 
TEST. 


6. (D64) CAN C BUS (-) CIRCUIT OPEN 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


=), j 


пспппппсо 


[= = = = = = = ы) 9 


rns 


MODULE- 
TOTALLY 
INTEGRATED 


POWER СЗ 817b4bb5 


Measure the resistance of the (D64) CAN C Bus (-) circuit between the 
TIPM C3 harness connector and the PCM C1 harness connector. 


15 the resistance below 5.0 ohms? 


Yes >> Replace and program the Powertrain Control Module in 
accordance with the service information. 
Perform the appropriate POWERTRAIN VERIFICATION 
TEST. 


No >> Repair the (D64) CAN C Bus (-) circuit for an open. 
Perform the appropriate POWERTRAIN VERIFICATION 
TEST. 


MODULE- 
POWERTRAIN 
CONTROL C1 

(GAS) 


ШЗ 


[= = = = Шш е вк Ж нш 1 


опопопспо 9 
Pils BN 


MODULE- 
TOTALLY 
INTEGRATED 


POWER СЗ 81704009 


ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 
*NO RESPONSE FROM RADIO 


PM 
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81756795 


For а complete wiring diagram Refer to Section 8W. 
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Possible Causes 


(A413) FUSED В (+) CIRCUIT OPEN OR SHORTED 


(2937) GROUND CIRCUIT OPEN 
(D55) AND (D54) CAN B BUS CIRCUITS OPEN 
RADIO 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU View. 


NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 


Does the scan tool display a red X next to the module? 


Yes >> Go То 2 


Мо >> The no response condition is not present at this time. Using Ше wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con- 
nectors for broken, bent, pushed out, and corroded terminals. 


2. (A413) FUSED В(+) CIRCUIT OPEN OR SHORTED 


Turn the ignition off. 


Disconnect the Radio C1 harness connector. » «АЕ 
Using a 12-volt test light connected to ground, check each (A413) =, 


Fused В(+) circuit. | | SN 20) 


Does Ше test light illuminate brightly for each circuit? 


Yes >> Go То 3 1 WHITE 
No >> Repair the (A413) Fused B(+) circuit for an open or short. = 
Perform the BODY VERIFICATION TEST — VER 1. (Refer Я = ши g || /, 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - „ ж BREBERER-|], 
STANDARD PROCEDURE). А 


12 КАОЮ С1 


817bb79c 


8E- 156 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS PM 
3. (Z937) GROUND CIRCUIT OPEN 
Using a 12-volt test light connected to 12-volts, check each (Z937) 
ground circuit. ia 
TOM “=> 


Does Ше test light illuminate brightly for each circuit? 


Yes >> Со To 4 


Мо >> Repair the (2937) ground circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


4. (055) AND (054) CAN B BUS CIRCUITS OPEN 


жа ЖЕ ИЕ 
uM үдүлү 


КАОЮ С1 


7 
22 


817bb7a6 


Turn the ignition on. 


NOTE: One open circuit will not cause this condition. 

Measure the voltage between the (D54) CAN B Bus (-) circuit and 
ground. 

Measure the voltage between the (D55) CAN B Bus (+) circuit and 
ground. 


15 there any voltage present on either circuit? 


Yes >> Replace the Radio in accordance with the service informa- 
tion. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Hepair the (055) and (054) CAN B Bus circuits for an open. 
Inspect the connector for damage. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


WHITE 


а 
тост 
зз BERERERR = 


КАОЮ С1 


817bb7ab 
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“МО RESPONSE FROM SDAR (SATELLITE RECEIVER) 
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SATELLITE Сї 


817bb7ca 


For a complete wiring diagram Refer to Section 8W. 


8E- 158 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS —————————— ———— PM 


Possible Causes 


(A417) FUSED B(+) CIRCUIT OPEN OR SHORTED 


(Z965) GROUND CIRCUIT OPEN 
(D55) AND (D54) CAN B BUS CIRCUITS OPEN 
SATELLITE RECEIVER 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU View. 


NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 


Does the scan tool display a red X next to the module? 
Yes >> Go To2 
No >> The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con- 
nectors for broken, bent, pushed out, and corroded terminals. 
2. (A417) FUSED В(+) CIRCUIT OPEN OR SHORTED 
Turn the ignition off. 


Disconnect the Satellite Receiver harness connector. 
Using a 12-volt test light connected to ground, check the (A417) Fused 
B(+) circuit. 
Does the test light illuminate brightly? 
Yes >> Go To 3 


No >> Repair the (A417) Fused B(+) circuit for an open or short. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


RECEIVER- 
SATELLITE C1 


817bb7ce 


РМ------------- ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 8E- 159 


3. (2965) GROUND CIRCUIT OPEN 


Using a 12-volt test light connected to 12-volts, check the (Z965) 
ground circuit. 


Does the test light illuminate brightly? 


Yes >> Со To 4 


Мо >> Repair Ше (2965) ground circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


RECEIVER- 


SATELLITE C1 817bb7d9 


4. (055) AND (054) CAN B BUS CIRCUITS OPEN 


Turn the ignition on. 


NOTE: One open circuit will not cause this condition. 

Measure the voltage between the (D54) CAN B Bus (-) circuit and 
ground. 

Measure the voltage between the (D55) CAN B Bus (+) circuit and 
ground. 


Is there any voltage present on either circuit? 


Yes >> Heplace the Satellite Receiver in accordance with the ser- 
vice information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 

No >> Repair Ше (D55) and (054) CAN B Bus circuits for an open. 11 RECEIVER. 


Inspect the connector for damage. SATECHTE G7 817bb7de 


Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


8E- 160 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 
*NO RESPONSE FROM THE STEERING ANGLE SENSOR (SAS) 
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For a complete wiring diagram Refer to Section 8W. 


РМ------------- ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 8E- 161 


Possible Causes 


F202) IGNITION SWITCH OUTPUT CIRCUIT OPEN OR SHORTED 
7937) GROUND CIRCUIT OPEN 

D265) CAN C BUS (4) CIRCUIT OPEN 

D264) CAN C BUS (-) CIRCUIT OPEN 

STEERING ANGLE SENSOR 


( 
( 
( 
( 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU View. 


NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 


Does the scan tool display a red X next to the sensor? 


Yes >> Go То 2 


Мо >> The no response condition is not present at this time. Using Ше wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con- 
nectors for broken, bent, pushed out, and corroded terminals. 


2. (F202) IGNITION SWITCH OUTPUT CIRCUIT OPEN OR SHORTED 


Turn the ignition off. 


Disconnect the Steering Angle Sensor harness connector. ', «је 
Turn the ignition on. AN 
Using a 12-volt test light connected to ground, check the (F202) Ignition | \ (C2) 


Switch Output circuit. 
Does the test light illuminate brightly? 


Yes >> Со То 3 4 | | 
Мо >> Repair the (F202) Ignition Switch Output circuit for an open “ 
4 


or short. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - SENSOR- 
STANDARD PROCEDURE) STEERING 


ANGLE 


817b1195 


8E- 162 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS PM 
3. (2937) GROUND CIRCUIT OPEN 

Turn the ignition off. 

Using a 12-volt test light connected to 12-volts, check the (Z937) 

ground circuit. Xx 


Does the test light illuminate brightly? 
Yes >> Go To 4 


No >> Repair the (Z937) ground circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


4. (0265) CAN C BUS (+) CIRCUIT OPEN 


о 


SENSOR- 
STEERING 
ANGLE 


817b11a0 


Disconnect the TIPM C2 harness connector. 


Measure the resistance of the (0265) CAN C Bus (+) circuit between 
the TIPM C2 harness connector and the Steering Angle Sensor connec- 
tor. 


Is resistance below 5.0 ohms? 


Yes >> Go То 5 


No >> Repair the (0265) CAN C Bus (+) circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


SENSOR- 
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5. (0264) CAN C BUS (-) CIRCUIT OPEN 


Measure the resistance of the (D264) CAN C Bus (-) circuit between the 
TIPM C2 harness connector and the Steering Angle Sensor connector. 


Is resistance below 5.0 ohms? [0] SH 
Co) 


Yes >> Replace the Steering Angle Sensor in accordance with the 1% 
service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Repair the (D264) CAN C Bus (-) circuit for an open. 4 ||усобојј! 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - SENSOR- 


STANDARD PROCEDURE) STEERING 


ANGLE 


14 MODULE- 
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*NO RESPONSE FROM TCM (TRANSMISSION CONTROL MODULE) (CVT) 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 


A416) FUSED В(+) CIRCUIT OPEN OR SHORTED 
Z967) GROUND CIRCUIT OPEN 


065) CAN C BUS (+) CIRCUIT OPEN 
D64) CAN C BUS (-) CIRCUIT OPEN 
TRANSMISSION CONTROL MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU View. 


NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 


NOTE: Check the TIPM for any active CAN C hardware DTC's, perform DTC before proceeding. 
Does the scan tool display a red X next to the module? 


Yes >> Go То 2 


Мо >> The no response condition is not present at this time. Using Ше wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con- 
nectors for broken, bent, pushed out, and corroded terminals. 


2. (A416) FUSED В(+) CIRCUIT OPEN OR SHORTED 
Turn the ignition off. 


Disconnect the TCM C2 harness connector. » T 
Using a 12-volt test light connected to ground, check the (A416) Fused 7 


В(+) circuit. | A 20) 


Does Ше test light illuminate brightly? 


Yes >> Go To 3 
No >> Repair the (A416) Fused B(+) circuit for an open or short. —| 
Perform the CVT VERIFICATION TEST. • вее 
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3. (2967) GROUND CIRCUIT OPEN 


ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 


PM 


Using a 12-volt test light connected to 12-volts, check the (Z967) 
ground circuit. 


Does the test light illuminate brightly? 
>> Go To 4 


>> Repair the (Z967) ground circuit for an open. 
Perform the CVT VERIFICATION TEST. 


Yes 
No 


4. (065) CAN C BUS (+) CIRCUIT OPEN 
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Turn the ignition off. 
Disconnect the TIPM C3 harness connector. 
Disconnect the TCM C1 harness connector. 
Measure the resistance of the (065) CAN C Bus (+) circuit between the 
TIPM СЗ harness connector and the ТСМ C1 harness connector. 
Is the resistance below 5.0 ohms? 


>> Go То 5 


>> Repair the (065) CAN C Bus (+) circuit for an open. 
Perform the CVT VERIFICATION TEST. 


Yes 
No 
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5. (064) CAN С BUS (-) CIRCUIT OPEN 


Measure the resistance of the (D64) CAN C Bus (-) circuit between the 
TIPM C3 harness connector and the TCM C1 harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Replace and program the Transmission Control Module in 
accordance with the service information. 


Perform the appropriate VERIFICATION TEST. 
No >> Repair the (064) CAN C Bus (-) circuit for an open. 
Perform the CVT VERIFICATION TEST. 
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*NO RESPONSE FROM TIPM (TOTALLY INTEGRATED POWER MODULE) 


For a complete wiring diagram Refer to Section 8W. 


Possible Causes 


DIRECT BATTERY FEED CIRCUIT OPEN 
GROUND CIRCUITS OPEN 


DIAGNOSTIC CAN C CIRCUITS OPEN 

DIAGNOSTIC CAN C CIRCUITS SHORTED TO GROUND 
DIAGNOSTIC CAN C CIRCUITS SHORTED TOGETHER 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
NOTE: Ensure the scan tool is updated to the latest software. 


NOTE: If the scan tool displays any error messages involving the Diagnostic CAN C circuits, diagnose and 
repair the errors before proceeding. Refer to the Table of Contents. 


NOTE: A loss of communication with the TIPM can cause the ECU View button on the scan tool to be inop- 
erative (not highlighted). 
With the scan tool, attempt to select ECU View. 


Can the scan tool communicate with the TIPM? 
Yes >> The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 


inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con- 
nectors for broken, bent, pushed out, and corroded terminals. 


No >> Go То 2 


2. DIRECT BATTERY FEED CIRCUIT OPEN АТ TIPM 


Disconnect the scan tool from the DLC. 


Using a 12-volt test light connected to ground, and using the wiring diagram as a guide, check the direct battery 
feed circuit at the TIPM. 


Does the test light illuminate brightly? 
Yes >> Go To 3 


No >> Repair the direct battery feed circuit for an open. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. GROUND CIRCUITS OPEN АТ TIPM 


Turn the ignition off. 


Using a 12-volt test light connected to 12-volts, and using the wiring diagram as a guide, check all ground circuits 
at the TIPM. 


Does the test light illuminate brightly on each circuit? 
Yes >> Go To 4 


No >> Repair the ground circuit that did not light the test light for an open. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 
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4. CHECK FOR (072) DIAGNOSTIC CAN С (+) CIRCUIT OPEN AT DLC 


Disconnect the TIPM C3 harness connector. 


Measure the resistance on the (D72) Diagnostic CAN С (+) circuit «АЕ 
between the ПРМ СЗ harness connector and the DLC. [0] 


Is the resistance above 10.0 ohms? 


Yes >> Repair ће (072) Diagnostic CAN С (+) circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 16 00000000 9 
STANDARD PROCEDURE) 
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5. CHECK FOR (071) DIAGNOSTIC САМ С (-) CIRCUIT OPEN АТ DLC 
Measure the resistance on the (D71) Diagnostic CAN С (-) circuit 


between the TIPM C3 harness connector and the DLC. 
Is the resistance above 10.0 ohms? 
Yes >> Hepair the (071) Diagnostic CAN C (-) circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 


8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go To 6 
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6. CHECK FOR DIAGNOSTIC CAN C CIRCUITS SHORTED TOGETHER 

Measure the resistance between the (D72) Diagnostic CAN C (+) circuit 

and the (D71) Diagnostic CAN C (-) circuit at the TIPM C3 harness con- 

nector. XH 


Is the resistance below 100.0 ohms? 


Yes >> Repair Ше (072) Diagnostic CAN С (+) circuit for a short to 
the (D71) Diagnostic CAN C (-) circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Нерасе the Totally Integrated Power Module in accordance 
with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


MODULE- 
TOTALLY 1 0 


INTEGRATED 
POWER C3 


817bbb29 


РМ ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS 8E- 171 
*NO RESPONSE FROM WCM (SENTRY KEY REMOTE ENTRY MODULE) 
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For а complete wiring diagram Refer to Section 8W. 
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Possible Causes 


(A411) FUSED В(+) CIRCUIT OPEN OR SHORTED 
(2937) GROUND CIRCUIT OPEN 
( 


F20) IGNITION SWITCH OUTPUT CIRCUIT OPEN OR SHORTED 
(D55) AND (D54) CAN B BUS CIRCUITS OPEN 
SENTRY KEY REMOTE ENTRY MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU View. 


NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 


Does the scan tool display a red X next to the module? 
Yes >> Go То2 


Мо >> The no response condition is not present at this time. Using Ше wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con- 
nectors for broken, bent, pushed out, and corroded terminals. 


2. (A411) FUSED В(+) CIRCUIT OPEN OR SHORTED 
Turn the ignition off. 


Disconnect the Sentry Key Remote Entry Module harness connector. 


Using a 12-volt test light connected to ground, check the (A411) Fused > M SH 
B(+) circuit. | < (Go) 
Does the test light illuminate brightly? а 
Үеѕ >> Go То 3 3 BLACK 

No >> Repair the (A411) Fused В(+) circuit for an open or short. а 


Perform SKREEM VERIFICATION TEST. 
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3. (Z937) GROUND CIRCUIT OPEN 
Using a 12-volt test light connected to 12-volts, check the (Z937) 
ground circuit. 
SH 


Does the test light illuminate brightly? 


Yes >> Go To 4 


No >> Repair the (Z937) ground circuit for an open. 
Perform SKREEM VERIFICATION TEST. 


4. (220) IGNITION SWITCH OUTPUT CIRCUIT OPEN OR SHORTED 


MODULE- 
SENTRY KEY 
REMOTE 


vu 817b25d9 


Turn the ignition on. 


Using a 12-volt test light connected to ground, check the (F20) Ignition 
Switch Output circuit. 


Does the test light illuminate brightly? 


Yes >> Со To 5 


No >> Repair the (F20) Ignition Switch Output circuit for an open 
or short. 
Perform SKREEM VERIFICATION TEST. 


Б. (055) AND (054) CAN B BUS CIRCUITS OPEN 
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NOTE: One open circuit will not cause this condition. 
Measure the voltage between the (D54) CAN B Bus (-) circuit and 
ground. 
Measure the voltage between the (D55) CAN B Bus (+) circuit and 
ground. 

Is there any voltage present on either circuit? 


Yes >> Нерасе the Sentry Key Remote Entry Module in accor- 
dance with the service information. 


Perform SKREEM VERIFICATION TEST. 

No >> Hepair the (055) and (054) CAN B Bus circuits for an open. 
Inspect the connector for damage. 
Perform SKREEM VERIFICATION TEST. 
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STANDARD PROCEDURE 
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BODY VERIFICATION TEST – VER 1 


Diagnostic Test 


1 . Perform Body Verification Test 


NOTE: If the SKREEM or PCM/ECM was replaced, refer to the service information for proper programming 
procedures. 


1. Disconnect all jumper wires and reconnect all previously disconnected components and connectors. 
. Ensure that all accessories are turned off. 

. Ensure that the battery is fully charged. 

. Turn the ignition on. 

. With the scan tool, record and erase DTC’s from all modules. 


If an electronic control module was replaced, select the applicable module from the scan tool menu and press 
“Misc. Functions”. If the module has programmable features, program as necessary. 


7. (Export only) If the Intrusion Transceiver Module (ITM) and/or Siren was replaced, select ITM from the scan 
tool ECU View menu then “Misc. Functions” and perform the applicable replacement procedure. 


8. Turn the ignition off, wait 10 seconds, and then turn the ignition on. 
9. Operate all functions of the system that caused the original concern. 
10. With the scan tool, select ECU View and check for DTC’s in the modules. 


Are DTCs present in any of the modules or is the original condition still present? 


ЕО 01 CO Im 


Yes >> The repair is not complete. Refer to the related category for the DTC or symptom that is still present. 
No >> The repair is complete. 
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ELECTRONIC CONTROL MODULES - SERVICE INFORMATION 


STANDARD PROCEDURE 
PCM/ECM/SKREEM PROGRAMMING 


NOTE: Before replacing the Powertrain Control Module (PCM) or Engine Control Module (ECM), be certain to 
check the related component/circuit integrity for failures not detected due to a double fault in the circuit. 
Most PCM/ECM driver/control circuit failures are caused by internal component failures (i.e. relays and sole- 
noids) and shorted circuits (i.e. pull-ups, drivers, and switched circuits). These failures are difficult to detect 
when a double fault has occurred and only one DTC has been set. 


When a РОМ, or ECM, and the Sentry Key REmote Entry Module (SKREEM) on vehicles equipped with the Sentry 
Key Immobilizer System (SKIS) are replaced at the same time, perform the following steps in order: 


1. Program the new PCM or ECM. 
2. Program the new SKREEM (also sometimes referred to as the Wireless Control Module or МСМ). 
3. Replace all ignition keys and program them into the new SKREEM/WCM. 


PROGRAMMING THE SKREEM 


The SKIS Secret Key is an ID code that is unique to each SKREEM/WOM. This code is programmed and stored in 
the SKREEM/WCM, the PCM/ECM, and each ignition key transponder chip. When the PCM or SKREEM/WCM is 
replaced, it is necessary to program the Secret Key into the new module using a diagnostic scan tool. Follow the 
programming steps outlined in the diagnostic scan tool for "PCM Replaced" or "WCM Replaced" under "Miscella- 
neous Functions" for the "WCM/Wireless Control Module" menu item as appropriate. 


NOTE: If the PCM/ECM and the SKREEM/WCM are replaced at the same time, all vehicle ignition keys will 
need to be replaced and new keys programmed into the new SKREEM/WCM. 


NOTE: Programming the PCM/ECM or SKREEM is done using a diagnostic scan tool and a PIN to enter 
secure access mode. If eight attempts are made to enter secure access mode using an incorrect PIN, 
secure access mode will be locked out for one hour. To exit this lockout mode, turn the ignition to the RUN 
position for one hour then enter the correct PIN. (Ensure all accessories are turned OFF. Also monitor the 
battery state and connect a battery charger if necessary). 


PROGRAMMING IGNITION KEYS TO THE SKREEM 


Each ignition key transponder also has a unique ID code that is assigned at the time the key is manufactured. 
When a key is programmed into the SKREEM/WOM, the transponder ID code is learned by the module and the 
transponder acquires the unique Secret Key ID code from the SKREEM/WCM. To program ignition keys into the 
SKREEM/WOM, follow the programming steps outlined in the diagnostic scan tool for PROGRAM IGNITION KEYS 
OR KEY FOBS under MISCELLANEOUS FUNCTIONS for the WCM/WIRELESS CONTROL MODULE menu item. 


NOTE: A maximum of eight keys can be learned to each SKREEM. Once a key is learned to a SKREEM, that 
key has acquired the Secret Key for that SKREEM and cannot be transferred to any other SKREEM or vehi- 
cle. 


If ignition key programming is unsuccessful, the scan tool will display one of the following error messages: 
e Programming Not Attempted - The scan tool attempts to read the programmed key status and there are no 
keys programmed into SKREEM memory. 
e Programming Key Failed (Possible Used Key From Wrong Vehicle) - SKREEM is unable to program an 
ignition key transponder due to one of the following: 
- The ignition key transponder is faulty. 
- The ignition key transponder is or has been already programmed to another vehicle. 
е 8 Keys Already Learned, Programming Not Done - The SKREEM transponder ID memory is full. 
е Learned Key In Ignition - The ID for the ignition key transponder currently in the ignition lock cylinder is 
already programmed into SKREEM memory. 
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MODULE-ANTILOCK BRAKE 
DESCRIPTION 


The Antilock Brake Module (ABM) is a microprocessor-based device which monitors the antilock brake system 
(ABS) during normal braking and controls it when the vehicle is in an ABS stop or when in a traction control situ- 
ation. The ABM utilizes a 47-way electrical connector on the vehicle wiring harness. The power source for the ABM 
is through the ignition switch in the RUN or ON position. 


The ABM (1) is mounted to the HCU (2) as part of the 
Integrated Control Unit (ICU). The ICU is located in 
the engine compartment on the inboard side of the 
right body frame rail behind the strut tower. For infor- 
mation on the ICU, (Refer to 5 - BRAKES/HYDRAU- 
LIC/MECHANICAL/ICU | (INTEGRATED CONTROL 
UNIT) - DESCRIPTION). 


8140е15е 


OPERATION 


The primary functions of the Antilock Brake Module (ABM) are to: 
e Monitor the Antilock Brake System (ABS) and Electronic Stability Program (ESP) for proper operation. 
e Detect wheel locking or wheel slipping tendencies by monitoring the speed of all four wheels of the vehicle. 
e Control fluid modulation to the wheel brakes while the system is in ABS or traction control mode. 
e Modulates fluid pressure to the wheel brakes to control vehicle yaw rate in ESP mode. 
e Store diagnostic information. 
e Provide communication to the scan tool while in diagnostic mode. 
е |lluminate the amber ABS indicator in the instrument cluster. 
e |lluminate the yellow ESP/BAS indicator in the instrument cluster (if equipped). 
The ABM constantly monitors the ABS and ESP (if equipped) for proper operation. If the ABM detects a fault, it will 


turn on the amber ABS and yellow ESP/BAS indicators and disable the ABS or ESP if so equipped. The normal 
base braking system will remain operational at that time. 


The ABM continuously monitors the speed of each wheel through the signals generated by the wheel speed sensors 
to determine if any wheel is beginning to lock. When a wheel locking tendency is detected, the ABM commands the 
ABM solenoid coils to actuate. The coils then open and close the valves in the HCU that modulate brake fluid 
pressure in some or all of the hydraulic circuits. The ABM continues to control pressure in individual hydraulic cir- 
cuits until a locking tendency is no longer present. 


REMOVAL 


Due to packaging and limited space it is necessary to remove and disassemble the Integrated Control Unit (ICU) to 
service the Antilock Brake Module (ABM) on this vehicle. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ICU 
(INTEGRATED CONTROL UNIT) - REMOVAL) 
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INSTALLATION 


Due to packaging and limited space it is necessary to install the Antilock Brake Module (ABM) on the Hydraulic 
Control Unit (HCU), then install the Integrated Control Unit (ICU) on the vehicle as an assembly. (Refer to 5 - 
BRAKES/HYDRAULIC/MECHANICAL/ICU (INTEGRATED CONTROL UNIT) - ASSEMBLY) 
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COMMUNICATION 
DESCRIPTION 


The primary on-board communication network between microprocessor-based electronic control modules in this 
vehicle is the Controller Area Network (CAN) data bus system. A data bus network minimizes redundant wiring con- 
nections; and, at the same time, reduces wire harness complexity, sensor current loads and controller hardware by 
allowing each sensing device to be connected to only one module (also referred to as a node). Each node reads, 
then broadcasts its sensor data over the bus for use by all other nodes requiring that data. Each node ignores the 
messages on the bus that it cannot use. 


The CAN bus is a two-wire multiplex system. Multiplexing is any system that enables the transmission of multiple 
messages over a single channel or circuit. The CAN bus is used for communication between most vehicle nodes. 
However, in addition to the CAN bus network, certain nodes may also be equipped with a Local Interface Network 
(LIN) data bus. The LIN data bus is a single wire low-speed system used to provide direct communication between 
a master module and certain switch or sensor inputs. 


There are actually three separate CAN bus systems used in the vehicle. They are designated: the CAN-B, the 
CAN-C and the Diagnostic CAN-C. The CAN-B and CAN-C systems provide on-board communication between all 
nodes in the vehicle. The CAN-C is the faster of the two systems providing near real-time communication (500 
Kbps), but is less fault tolerant than the CAN-B system. The CAN-C is used exclusively for communications 
between critical powertrain and chassis nodes. The slower (83.3 Kbps), but more fault tolerant CAN-B system is 
used for communications between body and interior nodes. The CAN-B fault tolerance comes from its ability to 
revert to a single wire communication mode if there is a fault in the bus wiring. 


The added speed of the CAN data bus is many times faster than previous data bus systems. This added speed 
facilitates the addition of more electronic control modules or nodes and the incorporation of many new electrical and 
electronic features in the vehicle. The Diagnostic CAN-C bus is also capable of 500 Kbps communication, and is 
sometimes informally referred to as the CAN-D system to differentiate it from the other high speed CAN-C bus. The 
Diagnostic CAN-C is used exclusively for the transmission of diagnostic information between the Totally Integrated 
Power Module/Central GateWay (TIPM or TIPMCGW) and a diagnostic scan tool connected to the industry-standard 
16-way Data Link Connector (DLC) located beneath the instrument panel on the driver side of the vehicle. 


The TIPM is located in the engine compartment near the battery. The central CAN gateway or hub module integral 
to the TIPM is connected to all three CAN buses. This gateway physically and electrically isolates the CAN buses 
from each other and coordinates the bi-directional transfer of messages between them. 


OPERATION 


The Controller Area Network (CAN) data bus allows all electronic modules or nodes connected to the bus to share 
information with each other. Regardless of whether a message originates from a module on the low speed CAN-B 
bus or on the high speed CAN-C or CAN-D bus, the message structure and layout is similar, which allows the 
Totally Integrated Power Module/Central GateWay (TIPM or TIPMCGW) to process and transfer messages between 
the CAN buses. The TIPM also stores a Diagnostic Trouble Code (ОТС) for certain bus network faults. 


All modules (also referred to as nodes) transmit and receive messages over one of these buses. Data exchange 
between nodes is achieved by serial transmission of encoded data messages. Each node can both send and 
receive serial data simultaneously. Bus messages are carried over the data bus in the form of Variable Pulse Width 
Modulated (VPWM) signals which, when the high and low voltage pulses are strung together, form a message. Each 
node uses arbitration to sort the message priority if two competing messages are attempting to be broadcast at the 
same time. 


The ElectroMechanical Instrument Cluster (ЕМС) (also known as the Cab Compartment Node/CCN) is the Local 
Interface Network (LIN) master module in this vehicle and it gathers information from the compass module, the 
instrument panel switch bank, the Steering Control Module (SCM), and the Heated Seat Module (HSM) through the 
LIN data bus. There is also LIN data bus communication between the individual Tire Pressure Monitor (TPM) tran- 
sponders and the Sentry Key REmote Entry Module (SKREEM) (also known as the Wireless Control Модијем ОМ). 
Both the EMIC and the SKREEM either act directly upon the information received through the LIN data bus or relay 
the information to other nodes in the vehicle using electronic messages placed on the CAN-B bus. 


The voltage network used to transmit messages requires biasing and termination. Each module on the CAN bus 
network provides its own biasing and termination. Each node terminates the bus through a terminating resistor and 
a terminating capacitor. There are two types of nodes on the bus. The dominant node terminates the bus through a 
1 KW resistor and a 3300 pF capacitor, typically resulting in about a 3300 ohm termination resistance. However, this 
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resistance value may vary somewhat by application. The TIPM (or TIPMCGW) is the only dominant node in this 
network. A non-dominant (or recessive) node terminates the bus through an 11 KW resistor and a 330 pF capacitor, 
typically resulting in about a 10800 ohm termination resistance. 


The communication protocol being used for the CAN data bus is a non-proprietary, open standard adopted from the 
Bosch CAN Specification 2.0b. The CAN-C is the faster of the two primary buses in the CAN bus system, providing 
near real-time communication (500 Kbps). 


The CAN bus nodes are connected in parallel to the two-wire bus using a twisted pair, where the wires are wrapped 
around each other to provide shielding from unwanted electromagnetic induction, thus preventing interference with 
the relatively low voltage signals being carried through them. The twisted pairs have between 33 and 50 twists per 
meter. While the CAN bus is operating (active), one of the bus wires will carry a higher voltage and is referred to as 
the CAN High or CAN bus (+) wire, while the other bus wire will carry a lower voltage and is referred to as the CAN 
Low or CAN bus (-) wire. Refer to the CAN Bus Voltages table. 


CAN Bus Voltages (Normal Operation) 
CAN-L CAN-H CAN-L CAN-H CAN-H 
Short to | Short їо | Short to | Shortto | Short to 
Ground Ground Battery Battery CAN-L 


Battery 
2 ; Battery Voltage 
CAN-L (-) оу Voltage | Less 0.75 
V : ; 


CAN-C Bus 
Circuits 


Battery 
Voltage Battery 
Less 0.75 | Voltage 
V 


Key-On CAN-L CAN-H CAN-L CAN-H CAN-H 
Key-Off (Bus Asleep) (Bus Short to | Short to | Short to | Shortto | Short to 
Active) Ground Ground Battery Battery CAN-L 


4.65 - 4.5 - 4.7 Battery 4.5 - 4.7 0.3 - 0.7 
0.3 - 0.7 0.3 - 0.7 Battery 0.3 - 0.7 


All measurements taken between node ground and CAN terminal with a standard DVOM. 


CAN-H (+) 0 


CAN-B Bus 
Circuits 


DVOM will display average network voltage. 


Total resistance of CAN-C network can also be measured (60 ohms). Cannot measure total resistance of CAN-B 
network. 


In order to minimize the potential effects of Ignition-Off Draw (IOD), the CAN-B network employs a sleep strategy. 
However, a network sleep strategy should not be confused with the sleep strategy of the individual nodes on that 
network, as they may differ. For example: The CAN-C bus network is awake only when the ignition switch is in the 
ON or START positions; however, the TIPM, which is on the CAN-C bus, may still be awake with the ignition switch 
in the ACCESSORY or UNLOCK positions. The integrated circuitry of an individual node may be capable of pro- 
cessing certain sensor inputs and outputs without the need to utilize network resources. 


The CAN-B bus network remains active until all nodes on that network are ready for sleep. This is determined by 
the network using tokens in a manner similar to polling. When the last node that is active on the network is ready 
for sleep, and it has already received a token indicating that all other nodes on the bus are ready for sleep, it 
broadcasts a bus sleep acknowledgment message that causes the network to sleep. Once the CAN-B bus net- 
work is asleep, any node on the bus can awaken it by transmitting a message on the network. The TIPM will keep 
either the CAN-B or the CAN-C bus awake for a timed interval after it receives a diagnostic message for that bus 
over the Diagnostic CAN-C bus. 


In the CAN system, available options are configured into the TIPM at the assembly plant, but additional options can 
be added in the field using the diagnostic scan tool. The configuration settings are stored in non-volatile memory. 
The TIPM also has two 64-bit registers, which track each of the as-built and currently responding nodes on the 
CAN-B and CAN-C buses. The TIPM stores a Diagnostic Trouble Code (DTC) in one of two caches for any detected 
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active or stored faults in the order in which they occur. One cache stores powertrain (P-Code), chassis (C-Code) 
and body (B-Code) DTCs, while the second cache is dedicated to storing network (U-Code) DTCs. 


If there are intermittent or active faults in the CAN network, a diagnostic scan tool connected to the Diagnostic 
CAN-C bus through the 16-way Data Link Connector (DLC) may only be able to communicate with the TIPM. To aid 
in CAN network diagnosis, the TIPM will provide CAN-B and CAN-C network status information to the scan tool 
using certain diagnostic signals. In addition, the transceiver in each node on the CAN-C bus will identify a bus off 
hardware failure, while the transceiver in each node on the CAN-B bus will identify a general bus hardware fail- 
ure. The transceivers for some CAN-B nodes will also identify certain failures for both CAN-B bus signal wires. 
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DATA LINK CONNECTOR 


DESCRIPTION 


The Data Link Connector (DLC) (1) is a 16-way 
molded plastic connector that is part of the instrument 
panel wire harness. This connector is located at the 
lower edge of the instrument panel, outboard of the 
steering column. The connector insulator is retained 
by integral snap features within a rectangular cutout in 
a mounting bracket integral to the lower instrument 
panel and inboard of the inside hood release on the 
inner cowl side trim. 


OPERATION 
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8180b087 


The Data Link Connector (DLC) is an industry-standard 16-way connector that permits the connection of a diag- 
nostic scan tool to the Controller Area Network (CAN) data bus for interfacing with, configuring, and retrieving Diag- 
nostic Trouble Code (ОТС) data from the electronic modules that reside on the data bus network of the vehicle. 


8E- 184 ELECTRONIC CONTROL MODULES - SERVICE INFORMATION ———— РМ 


HEATED SEAT MODULE 
DESCRIPTION 


The heated seat module (2) is located under the left 
front seat. It has a single electrical connector (1) and 
a push pin style retainer that secures it to the seat 
pan. The module can be accessed from under the 
front left seat with the seat in the full back position. 


The heated seat module is a microprocessor designed 
to use the Local Interface Network (LIN) data bus 
messages from the instrument cluster also known as 
the Cabin Compartment Node (CCN). The CCN 
receives inputs from the heated seat switches and in 
turn signals the heated seat module to operate the 
heated seat elements for both front seats. 


8183b994 


OPERATION 


The heated seat module operates on fused battery current received from the ignition switch. The module is 
grounded to the body at all times through the electrical connector. Inputs to the module include Local Interface 
Network (LIN) data bus messages and standard hardwired 12 volt power and ground. In response to the LIN inputs 
the heated seat module will control the battery current to the appropriate heated seat elements. 


When a heated seat switch LIN data bus signal is received by the heated seat module, the module energizes the 
selected heated seat element. The Low heat set point is about 38°C (100.4°F), and the High heat set point is about 
42°C (107.6°Р). 


In addition to operating the heated seat elements, the heated seat module sends LED illumination messages to the 
CNN via the LIN data bus. The CNN then sends the LED illumination message to the accessory switch bank so that 
the appropriate LEDs are illuminated for any given heating level. Pressing the switch once will select high-level 
heating. Pressing the switch a second time will select low-level heating. Pressing the switch a third time will shut the 
heating elements off. 


If the heated seat module detects a heated seat element OPEN or SHORT circuit, it will record and store the appro- 
priate diagnostic trouble code (DTC). 


DIAGNOSIS AND TESTING 
HEATED SEAT MODULE 


In order to obtain conclusive testing, the heated seat system and the Local Interface Network (LIN) data bus circuit 
must be checked. Any diagnosis of the heated seat system should begin with, the use of a scan tool and the 
appropriate diagnostic service information. 


Refer to the appropriate wiring information for complete circuit schematic or connector pin-out information. 
NOTE: Vehicles equipped with the heated seat option utilize a low voltage cut-off feature. This feature turns 


off power to the heated seat system anytime vehicle voltage is below 11.7v or above 15.5v. Be certain to 
check the vehicle electrical system for proper voltage anytime the power seat system appears inoperative. 


Before any testing of the heated seat system is attempted, the battery should be fully-charged. 
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REMOVAL 


CAUTION: The Heated Seat Module mounting tab 
can be damaged during module removal and 
installation. Use care to properly align tab to pre- 
vent binding that could result in tab breakage. 


1. Position the right front seat to the full rearward 
position. 


2. Disconnect and isolate the battery negative cable. 


3. Disconnect the wire harness connector (4) from the 
heated seat module (3). 


4. Unsnap the heated seat module retaining tab (2) 
from the seat pan (1). 


5. Remove the heated seat module (3) from the 
vehicle. 


INSTALLATION 
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CAUTION: The Heated Seat Module mounting tab can be damaged during module removal and installation. 
Use care to properly align tab to prevent binding that could result in tab breakage. 


1. Install the heated seat module (3) into the vehicle. 

2. Position the retaining tab (2) with the mounting 
hole in the seat pan (1). Firmly apply even pres- 
sure to the module (3) until the mounting tab is 
fully seated. 

3. Connect the wire harness connector (4) to the 
heated seat module (3). 

4. Connect the battery negative cable. 


5. Check for proper heated seat system operation. 


816ba78c 
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MODULE-POWERTRAIN CONTROL 


DESCRIPTION 
PCM GROUND 


Ground is provided through multiple pins of the PCM connector. Depending on the vehicle there may be as many 
as two different ground pins. There are power grounds and sensor grounds. 


The power grounds are used to control the ground side relays, solenoids, ignition coil or injectors. The signal ground 
is used for any input that uses sensor return for ground, and the ground side of any internal processing component. 


The PCM case is shielded to prevent RFI and EMI. The PCM case is grounded and must be firmly attached to a 
good, clean body ground. 


Internally all grounds are connected together, however there is noise suppression on the sensor ground. For EMI 
and RFI protection the housing and cover are also grounded separately from the ground pins. 


SENSOR RETURN - PCM INPUT 


The sensor return circuit provides a low electrical noise ground reference for all of the systems sensors. The sensor 
return circuit connects to internal ground circuits within the Powertrain Control Module (PCM). 


IGNITION SENSE - PCM INPUT 


The ignition sense input informs the Powertrain Control Module (PCM) that the ignition switch is in the crank or run 
position. 


OPERATION 
POWERTRAIN CONTROL MODULE 


The PCM receives input signals from various switches 
and sensors that are referred to as PCM Inputs. 
Based on these inputs, the PCM adjusts various 
engine and vehicle operations through devices that 
are referred to as PCM Outputs. 


8181e6ad 


NOTE: PCM Inputs: 


e Air Conditioning Controls 

e Battery Voltage 

e Brake Switch 

e Camshaft Position Sensor 
e Clutch Upstop Switch 

e Clutch Interlock 

e Crankshaft Position Sensor 


РМ 
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Engine Coolant Temperature Sensor 

Fuel Level Sensor (Bus message) 

Ignition Switch 

Intake Air Temperature Sensor 

Knock Sensor 

Evaporative System Integrity Monitor 
Manifold Absolute Pressure (MAP) Sensor 
Oil Pressure Switch 

Oxygen Sensors 

Power Steering Pressure Switch 

Speed Control Switches 

Vehicle Speed Sensor (MTX-equipped models) 


NOTE: PCM Outputs: 


Air Conditioning Clutch Relay 

Charging Indicator Lamp (Bus Message) 
Proportional Purge Solenoid 

Fuel Injectors 

Generator Field 

Ignition Coils 

Malfunction Indicator (Check Engine) Lamp (Bus Message) 
Manifold Flow Valve 

Oxygen Sensors Heater Controls 
Variable Valve Timing 

Vehicle Speed (Manual Transmission) 
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Based on inputs it receives, the PCM adjusts fuel injector pulse width, idle speed, ignition spark advance, ignition 
coil dwell and EVAP canister purge operation. The PCM also determines the appropriate transmission shift schedule 
and shift points, depending on the present operating conditions and driver demand. The PCM regulates the cooling 
fan, air conditioning and speed control systems. The PCM changes generator charge rate by adjusting the generator 
field. The PCM also performs diagnostics. 


The 
е 
е 


РОМ adjusts injector pulse width (air-fuel ratio) based on the following inputs. 


Battery voltage 

Coolant temperature 

Exhaust gas content (oxygen sensor) 

Engine speed (crankshaft position sensor) 
Intake air temperature 

Manifold absolute pressure 

Throttle position 

РОМ adjusts ignition timing based on the following inputs. 
Coolant temperature 

Engine speed (crankshaft position sensor) 
Knock sensor 

Manifold absolute pressure 

Throttle position 

Transmission gear selection (park/neutral switch) 
Intake air temperature 


РОМ also adjusts engine idle speed through the idle air control motor based on the following inputs. 


Air conditioning sense 
Battery voltage 
Brake switch 
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Coolant temperature 

Engine speed (crankshaft position sensor) 
Engine run time 

Manifold absolute pressure 

Power steering pressure switch 

Throttle position 

Transmission gear selection (park/neutral switch) 
Vehicle distance (speed) 


The camshaft position sensor and crankshaft position sensor signals are sent to the PCM. If the PCM does not 
receive the signal within approximately 1 second of engine cranking, it deactivates the fuel pump. When these are 
deactivated, power is shut off to the fuel injectors, ignition coils, oxygen sensor heating elements and fuel pump. 


The РОМ contains a voltage converter that changes battery voltage to a regulated 5 volts direct current to power 
the camshaft position sensor, crankshaft position sensor, manifold absolute pressure sensor, throttle position sensor, 
A/C pressure switch, A/C pressure transducer, and vehicle speed sensor. 


5 VOLT SUPPLY - PCM OUTPUT 


The PCM supplies 5 volts to the following sensors: 
e A/C pressure transducer 
e Ambient Temperature sensor 
e Battery temperature 
e Camshaft Position Sensor (NGC) 
e Crankshaft Position Sensor (NGC) 
e Engine coolant temperature sensor 
е Inlet Air Temperature Sensor 
e Knock sensor 
e Linear EGR solenoid (if equipped) 
e Manifold absolute pressure sensor 
e Oil Pressure Switch 
e Throttle position sensor 


STANDARD PROCEDURE 
OBTAINING DIAGNOSTIC TROUBLE CODES 
BULB CHECK 


Key on: Bulb illuminated until vehicle starts, as long as all once per trip (readiness) monitors completed. If monitors 
have not been completed, then: Key on: bulb check for about 5 to 8 seconds, lamp then flashes if once per trip 
(readiness) monitors have not been completed until vehicle is started, then MIL is extinguished. 


OBTAINING DTC'S USING SCAN TOOL 


1. Connect the scan tool to the data link (diagnostic) connector. This connector is located in the passenger com- 
partment; at the lower edge of instrument panel; near the steering column. 


2. Turn the ignition switch on and access the "Read Fault" screen. 
. Record all the DTC's and "freeze frame" information shown on the scan tool. 


4. To erase DTC's, use the "Erase Trouble Code" data screen on the scan tool. Do not erase any DTC's until 
problems have been investigated and repairs have been performed. 


PINION FACTOR SETTING 


© 


NOTE: This procedure must be performed if the PCM has been replaced with a NEW ог replacement unit. 
Failure to perform this procedure will result in an inoperative or improperly calibrated speedometer. 
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The vehicle speed readings for the speedometer are taken from the output speed sensor. The PCM must be cali- 
brated to the different combinations of equipment (final drive and tires) available. Pinion Factor allows the technician 
to set the Powertrain Control Module initial setting so that the speedometer readings will be correct. To properly 
read and/or reset the Pinion Factor, it is necessary to use a scan tool. 


1. Plug the scan tool into the diagnostic connector located under the instrument panel. 
2. Select the Transmission menu. 

3. Select the Miscellaneous menu. 

4. Select Pinion Factor. Then follow the instructions on the scan tool screen. 


REMOVAL 


USE THE SCAN TOOL TO REPROGRAM THE NEW POWERTRAIN CONTROL MODULE (PCM) WITH THE 
VEHICLES ORIGINAL IDENTIFICATION NUMBER (VIN) AND THE VEHICLES ORIGINAL MILEAGE. IF THIS 
STEP IS NOT DONE, A DIAGNOSTIC TROUBLE CODE (DTC) MAY BE SET. 

To avoid possible voltage spike damage to PCM, ignition key must be off, and negative battery cable must be dis- 
connected before unplugging PCM connectors. 

1. Disconnect negative battery cable. 


2. Unlock and disconnect the electrical connectors 
from РОМ. 


8181e69a 


3. Remove the air cleaner box. 
4. Remove the three mounting bolts. 


8181e69e 
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5. Tip module out and remove from bracket. 


8181e6a6 


INSTALLATION 


USE THE SCAN TOOL TO REPROGRAM THE NEW POWERTRAIN CONTROL MODULE (PCM) WITH THE 
VEHICLES ORIGINAL IDENTIFICATION NUMBER (VIN) AND THE VEHICLES ORIGINAL MILEAGE. IF THIS 
STEP IS NOT DONE, A DIAGNOSTIC TROUBLE CODE (DTC) MAY BE SET. 


1. Tip module into bracket. 


2. Install three mounting bolts and tighten to 9 Мт 
(80 in. Ibs.) torque. 


8181e69e 
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3. Check pins in electrical connectors for damage. 
Repair as necessary. 


4. Connect electrical connectors and lock. 
5. Install air cleaner box. 
6. Connect negative battery cable. 


7. Use the scan tool to reprogram new PCM with 
vehicles original Identification Number (VIN) and 
original vehicle mileage. 


8181e69a 
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MODULE-STEERING CONTROL 
DESCRIPTION 


817a5ce2 


This vehicle is equipped with a Steering Column Control Module (SCCM) The ЗССМ is secured near the top of the 
Steering column below the steering wheel and is completely concealed beneath the steering column shrouds. It is 
installed as a modular unit that supports the left (lighting) multi-function switch (1) and right (wiper) multi-function 
switch (6). The controls for each of these switches extend through appropriate clearance holes provided in the 
steering column shrouds. 


The microprocessor-based Steering Control Module (SCM) (2) utilizes integrated circuitry and information carried on 
the Controller Area Network (CAN) data bus along with several hard wired analog and multiplexed inputs to monitor 
both the right and left multi-function switches. The SCCM uses a Local Interconnect Network (LIN) data bus for 
exterior lighting and wiper functions. The LIN data is sent to the Cab Compartment Node (CCN) and the CCN then 
sends it out on the CAN data bus (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/COMMUNICA- 
TION - DESCRIPTION - CAN BUS). The ЗССМ is available for service replacement as a unit or each individual 
component: 

e Clockspring (with integral Steering Angle Sensor if equipped) 

e Left Multi-Function Switch 

• Right Multi-Function Switch 


OPERATION 


The Steering Control Module (SCM) communicates over the Local Interconnect Network (LIN) data bus with other 
electronic modules in the vehicle and/or a diagnostic scan tool. The horn switch circuits pass through the clock- 
spring to the Cab Compartment Node (CCN) and the CCN sends a CAN message to the Totally Integrated Power 
Module (TIPM) to control the horn. The ССМ stores Diagnostic Trouble Codes (DTC's) for the SCM. The right 
(wiper) multi-function switch has several inputs to the CCN. 


The ЗСМ is connected to a fused В(+) circuit and receives a path to ground at all times. These connections allow 
it to remain functional regardless of the ignition switch position. The driver airbag squib circuits of the clockspring, 
the horn, and the speed control switch circuits pass through the SCM, but the SCM does not monitor, and has no 
control outputs related to these circuits. Any other input to the SCM that would cause a vehicle system to function 
but does not require that the ignition switch be in the On position, such as turning on the lights or sounding the 
horn, prompts the SCM to wake up and transmit on the CAN data bus. 
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The most reliable, efficient, and accurate means to diagnose the SCM, the CAN data bus, the hard wired inputs or 
the electronic communication related to SCM operation requires the use of a diagnostic scan tool. Refer to the 
appropriate diagnostic information. 

The integral SCM is not available for separate service replacement. If found inoperative or defective, the entire left 
(lighting) multi-function switch must be replaced (Refer to 8 - ELECTRICAL/LAMPS/LIGHTING - EXTERIOR/LEFT 
MULTI-FUNCTION SWITCH - REMOVAL). 
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MODULE-TRANSMISSION CONTROL 
DESCRIPTION 


The transmission control module (TCM) is inside the 
car, behind the instrument panel where the clutch 
pedal would be located. New controllers are shipped 
with generic software but need to be initialized for the 
vehicle into which it is installed. (Refer to 8 - ELEC- 
TRICAL/ELECTRONIC CONTROL MODULES/ 
TRANSMISSION CONTROL MODULE - STANDARD 
PROCEDURE) 


818396 


РМ ELECTRONIC CONTROL MODULES - SERVICE INFORMATION 8E- 195 


OPERATION 
Shift Control 


Line pressure solenoid 


Secondary pressure solenoid 


Transaxle 


Lock-up solenoid assembly 


Lock-up/Selection switching solenoid 


Secondary speed sensor 


Secondary 
pully 

Belt 
Primary 
pully 


Primary speed sensor 


Gear link 


Accelerator pedal 
position sensor 
Crankshaft position 
sensor 


Stepping motor 


Fluid temperature sensor 


Secondary pressure sensor 


Primary pressure sensor 


ABS module 


CAN communication 


8183aac4 


In order to select the gear ratio which can obtain the driving force in accordance with driver's intention and the 
vehicle condition, TCM monitors the driving conditions, such as the vehicle speed and the throttle position and 
selects the optimum gear ratio, and determines the gear change steps to the gear ratio. Then it sends the command 
to the stepping motor, and controls the flow-in/flow-out of line pressure to/from the primary pulley to determine the 
position of the moving-pulley and control the gear ratio. 
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Target waveform Gearshift mechanism 
generating part control part 


Each Selects the Determine how to 5 ; 
input ully ratio activate the stepping Stepping Primary 
ignal P motor in order to motor pully 

signa (gear ratio) and 


| shift gears in 
determines the accordance with the 


gear change steps target waveform. 
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Selection of the gear ratio is set for every position separately. 

“Drive” Position 

Shifting is available over all the ranges of gear ratios from the lowest to the highest. 
When using the Manual Mode (Vehicles with the manual mode) 


When the manual mode switch is turned ON, the fixed changing gear line is set. By moving the switch to side or 
— side, shift change is like a M/T and selects from a range of 6 pre-programmed gear ranges. 


By limiting the shift to the area nearest the low side of the gear ratio, a larger driving force and engine brake are 
secured. 
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Downhill Engine Brake Control 


When a downhill condition is detected while the accelerator pedal is released, the engine brake will be increased by 
downshifting so as to limit acceleration of the vehicle. Also, if uphill is detected, acceleration performance is 
improved by limiting the shift area on the highest side of the gear ratio. 


Acceleration Control 


According to vehicle speed and a increase of accelerator pedal angle, driver's request for acceleration as well as 
driving conditions are measured. At the time of starting or acceleration while moving, this function improves in accel- 
eration feeling by making the engine speed proportionate to the vehicle speed. Even at the time of slower accel- 
eration, a shift map which can gain a larger driving force is chosen for compatibility of mileage with drivability. 


Line Pressure and Secondary Pressure Control 


Control of line pressure and secondary pressure with a high degree of accuracy has reduced friction and improved 
fuel economy. 


Normal Fluid Pressure Control 


The line pressure and the secondary pressure are optimized depending on driving conditions, on the basis of the 
throttle position, the engine speed, the primary pulley (input) revolution speed, the secondary pulley (output) revo- 
lution speed, the stop lamp SW signal, the PNP switch signal, the lock-up signal, the voltage, the target gear ratio, 
the fluid temperature, and the fluid pressure. 


Secondary Pressure Feedback Control 


When controlling the normal fluid pressure or the fluid pressure at the time of selection, the secondary pressure can 
be set more accurately by using the fluid pressure sensor to detect the secondary pressure and performing the 
feedback control. 


Lock-up Control 


The lock-up applied gear range has been expanded by locking up the torque converter at a lower vehicle speed 
than conventional A/T models. 


Selection Control 


When selecting between N (P) and D(R) position, the optimum operating pressure is set on the basis of the throttle 
position, the engine speed, and the secondary pulley (output) revolution speed to lessen the select shock. 


CAN Communication 


Real-time communications (signal exchanges) are maintained among the control units such as the CVT, C/U, ECM, 
combination meter etc. Each unit is controlled optimally depending on vehicle driving conditions while sharing infor- 
mation and in cooperating with the other control units. 


In CAN (Controller Area Network) communication, control units are connected with two communication lines (CAN-H 
line, CAN-L line) allowing a high rate of information to be transmitted by fewer wirings. Each control unit transmits/ 
receives data but selectively reads required data only. 
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Inputs and Outputs 
Item Shift Line Selection Lock-up CAN Fail-safe 
Control Pressure Control Control Communication | Function 
Control Control (Note 1) 


Accelerator 
pedal 
position 


throttle 
position 


Primary 
pressure 
sensor 


Secondary 
pressure 
sensor 


temperature 
sensor 


Primary 
speed 
sensor 


Secondary 
speed 
sensor 


Output Line 
pressure 
solenoid 
value 
Secondary 
pressure 
solenoid 
value 
Lock-up X X X 
solenoid 
value 


Lock-up/ 
Selection 
switching 
solenoid 
value 


Stepping 
motor 
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Engine/CVT Integration Control (CAN Communication Control) 


In order to improve gearshift feeling and to perform controls such as prevention of engine slowdown, engine power 
control signals are intercommunicated between the engine ECM and the TCM, and real-time cooperative controls 
depending on vehicle driving conditions are performed. 


ТСМ sends information such as fast slowdown signals, lock-up signals, torque down request signals to ECM, while 
receiving information such as torque down permission/prohibition signals, lock-up permission/prohibition signals, 
throttle position from ECM. 


Fail-safe Function 


If an unexpected signal is sent from any sensor, switch, solenoid etc., this function controls the CVT to make driving 
as smooth as possible. 


Secondary Speed Sensor 


The shift pattern is changed in accordance with throttle position when an unexpected signal is sent from the output 
speed sensor (secondary speed sensor) to the TCM. The manual mode position or the sports mode position is 
inhibited, and the transaxle is put in "D". 


Primary Speed Sensor 


The shift pattern is changed in accordance with throttle position and secondary speed (vehicle speed) when an 
unexpected signal is sent from the primary speed sensor to the TCM. The manual mode function or the sports mode 
function is inhibited, and the transaxle is put in "D". 


PNP Switch 
If an unexpected signal is sent from the PNP switch to the TCM, the transaxle is put in "D". 


Fluid Temperature Sensor 


If an unexpected signal is sent from the fluid temperature sensor to the TCM, the gear ratio obtained immediately 
before receiving the unexpected signal is maintained and the gear ratio is controlled to keep engine speed under 
5,000 rpm (approximately), depending on driving conditions. 


Secondary Pressure Sensor 


If an unexpected signal is sent from the secondary pressure sensor to the TCM, the secondary pressure feedback 
control is stopped and the offset value obtained immediately before the non-standard condition occurs is used to 
control line pressure. 


Line Pressure Solenoid 

If an unexpected condition of the solenoid is detected by the TCM, the line pressure solenoid is turned OFF to 
achieve the maximum fluid pressure. 

Secondary Pressure Solenoid 

If an unexpected condition of the secondary solenoid is detected by the TCM, the secondary pressure solenoid is 
turned OFF to achieve the maximum fluid pressure. 

Lock-up solenoid 

If an unexpected condition of the lock-up solenoid is detected by the TCM, the lock-up solenoid is turned OFF to 
cancel the lock-up. 

Stepping Motor 

If an unexpected condition of the stepping motor is detected by the TCM, the stepping motor coil phases "A" 
through “О” are all turned OFF to hold the gear ratio used immediately before the unexpected condition occurred. 
Lock-up/Selection Switching Solenoid 


If an unexpected condition of the solenoid is detected by the ТСМ, the lock-up/selection switching solenoid is turned 
OFF to cancel the lock-up. 
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Backup Power Supply 


Transaxle assembly is protected by limiting the engine torque when the memory back-up power supply for control- 
ling from the battery is not supplied to the TCM. Normal status is restored when turning the ignition switch OFF to 
ON after power is normally supplied 


. Shift control 

. Line pressure control 

. Selection control 

. Lock-up control 

. Engine/CVT integration control [CAN communication control] 
. Self-diagnosis function 

. Fail-safe function 


е 
чо льо го = 


Primary Speed Sensor, Secondary Speed Sensor 


Primary Speed Sensor It is installed near the CVT fluid cooler in the transaxle case. It sends rotating speed of the 
primary pulley (input shaft) to the TCM as a pulse signal. 


Secondary Speed Sensor It is installed near the output gear part in the transaxle case. It sends rotating speed of 
the secondary pulley (output shaft) to the TCM as a pulse signal. TCM converts the pulse signal to vehicle speed. 


STANDARD PROCEDURE - TRANSMISSION CONTROL MODULE INITIALIZATION 


INITIAL LEARN (BRAND-NEW MODULE, MEMORY ALREADY CLEAR 


) Battery must be connected. If TIPM is to be configured, do this, then Turn ignition key to OFF/LOCKED briefly, 
then back to RUN. Shifter must be in PARK or NEUTRAL, engine not running. 


1. Turn Ignition key to RUN for 4 seconds to allow reading of new values. 

2. Clear fault codes. 

3. Turn ignition key to OFF/LOCKED for 2 seconds to allow storing new values in EEROM. 
4. Turn ignition key to RUN. 

5. At least 7 seconds, Read fault codes. 


RELEARN, AFTER REPLACING A TRANSAXLE 

. Clear learning memory using the scan tool. 

. Turn ignition key to OFF/LOCKED for 2 seconds to allow clearing of values in EEROM. 
. Turn Ignition key to RUN for 4 seconds to allow reading of new values. 

. Clear fault codes. 

. Turn ignition key to OFF/LOCKED for 2 seconds to allow storing new values in EEROM. 
. Turn ignition key to RUN. 

. At least 7 seconds later, Read fault codes. 


чо of WD = 
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REMOVAL 


1. The ТСМ (2) is located between the brake реда! 
bracket (1) and the left kick panel (3). 


8183961 


2. Unplug the two electrical connectors (2) at the 
TCM. 

3. Remove the two nuts (1) that hold the TCM to the 
bulkhead. 


81839788 
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4. Remove the TCM. 


8183973b 


INSTALLATION 


1. Install TCM mounting bracket holes (1) over the 
two studs on the bulkhead. 


8183973b 
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2. Install the two nuts to mounting studs (1) on the 
bulkhead and torque to 15 N-m (130 іп. 16$.). 


3. Plug in electrical connectors (2) to TCM (3). 


NOTE: If a new TCM is installed a learn procedure 
must be performed. 


81839788 
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MODULE - FINAL DRIVE CONTROL 
DESCRIPTION 


The ECC is controlled by it's own controller that is located in the left kick panel area. It gets signals over the CAN 
bus from the ABS Wheel speed sensors and TPS signal. 


OPERATION 


The all-wheel-drive system requires no driver input or control. Under most driving conditions, it is passive and power 
is transmitted to the front wheels alone. Unlike all-wheel drive systems that rely on pumps or viscous fluids to trans- 
fer torque, this system requires no front-to-rear slippage for activation. This allows the system to transfer torque 
solely in response to accelerator pedal position. If the driver is asking for a lot of power, the system immediately 
starts clamping the electronically controlled coupling (ECC), transferring a high percentage of power to the rear 
wheels. This avoids front wheel slippage, as power to propel the car is transmitted through all four tires. This mode 
of operation is called open-loop operation in that there is no feedback to affect the torque transfer. 


A second, closed loop, operating mode uses feedback from the wheel-speed sensors to determine the appropriate 
torque transfer. When the front wheels slip, the allwheel- drive electronic control module tells the ECC to start 
clamping, sending power to the rear wheels. Attempting the same aggressive launch described above with the front 
wheels on ice and the rear wheels on dry pavement, the ECC sends even more torque to the rear wheels to min- 
imize slippage and launch the vehicle. Both modes are always active with the closed loop mode layered on top of 
open loop mode to increase torque to the rear wheels when needed to maintain traction in extreme cases. 


Power to the rear wheels is modulated under the following conditions: e Slipping on ice while backing up will send 
a lot of power to the rear axle е Loss of traction while traveling at freeway speeds, for example hydroplaning on a 
puddle of water, will send very little power to the rear wheels because the controller knows at those speeds a lot of 
power is not needed at the rear wheels A third condition, which is independent of the others, uses wheel speed 
differences to determine when the vehicle is turning in a tight circle. This condition, which is indicated by a large 
discrepancy in side-to-side wheel speeds, causes the electronic control module to reduce torque to the rear wheels 
to prevent binding in the driveline. The electronic control module is always checking for this condition as well. A 
fourth condition that is unique to the Caliber system is to influence vehicle dynamics. Other manufacturers limit AWD 
to aiding traction or providing off-road capability. They concentrate on launching the vehicle or going off road at 
speeds up to about 25 mph (40 km/hr). Above that speed range, they use it to limit wheel slip for traction. On this 
system, additional ECM calibration controls torque to the rear wheels for improved handling in the 25-65 mph (40- 
105 km/hr) range. In this speed range, the system increases torque to the rear wheels during cornering with the 
throttle open to make the car turn more easily — make the handling more neutral. This is more readily accomplished 
with an electronically controlled system, than with viscous-coupling or gerotor systems that require some degree of 
front-to-rear slip to transfer torque to the rear wheels. Above 70 mph (113 km/hr), the control strategy provides 
minimal torque to the rear wheels under normal driving conditions to aid fuel economy. The ECC system is easier 
to calibrate, more flexible and more precise than viscouscoupling, Torsen®, or gerotor system, but less costly. It is 
also less costly than the systems used in luxury cars from other manufacturers while providing similar functionality. 
The electronic control module also interfaces with the ESP and traction control systems. The interface allows the 
ESP system to use the ECC to help gain control of the vehicle. For this purpose, torque transmitted to the rear 
wheels by the ECC can be reduced. The Caliber AWD system is not traction control. It only works on situations 
where front-to-rear traction varies, for instance, front wheels on ice, rear wheels on dry pavement or climbing steep 
grades. AWD does not aid side-to-side traction. ESP does that through brake intervention on this system. 
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REMOVAL 


1. Remove the left front kick panel (Refer to 23 - 
BODY/INTERIOR/COWL TRIM - REMOVAL). 


2. Remove module retaining bolts (2). 
3. Remove electrical connector (3). 
4. Remove ECC module (1). 


8188786f 


INSTALLATION 
1. Plug ECC module in (3). 


2. Move into place, install bolts (2) and torque to 11 
Мет (97 in. Ibs.). 

3. Install the left front kick panel (Refer to 23 - BODY/ 
INTERIOR/COWL TRIM - INSTALLATION). 


81887861 
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BATTERY SYSTEM 
DESCRIPTION 


This vehicle is equipped with a single 12-volt battery. All of the components of the battery system are located within 
the engine compartment of the vehicle. The battery system for this vehicle contains the following components: 

e Battery - The storage battery provides a reliable means of storing a renewable source of electrical energy 
within the vehicle. 
Battery Cables - The battery cables connect the positive and negative charged battery terminal posts to the 
vehicle electrical system. 


e Battery Holddown - The battery holddown hardware secures the battery in the battery tray. 

• Battery Thermal Guard - The battery thermal guard insulates the battery to protect it from engine compart- 
ment temperature extremes. 

Battery Tray - The battery tray provides a secure mounting location in the vehicle for the battery and an 
anchor point for the battery holddown hardware. 


For battery system maintenance schedules, (Refer to LUBRICATION & MAINTENANCE/MAINTENANCE SCHED- 
ULES - DESCRIPTION). For the proper jump starting procedures, (Refer to LUBRICATION & MAINTENANCE/ 
JUMP STARTING - STANDARD PROCEDURE). 


OPERATION 


The battery system is designed to provide a safe, efficient, reliable and mobile means of delivering and storing 
electrical energy. This electrical energy is required to operate the engine starting system, as well as to operate many 
of the other vehicle accessory systems for limited durations while the engine and/or the charging system are not 
operating. The battery system is also designed to provide a reserve of electrical energy to supplement the charging 
system for short durations while the engine is running and the electrical current demands of the vehicle exceed the 
output of the charging system. In addition to delivering, and storing electrical energy for the vehicle, the battery 
System serves as a capacitor and voltage stabilizer for the vehicle electrical system. It absorbs most abnormal or 
transient voltages caused by the switching of any of the electrical components or circuits in the vehicle. 


DIAGNOSIS AND TESTING 
BATTERY SYSTEM 


The battery, starting, and charging systems in the vehicle operate with one another and must be tested as a com- 
plete system. In order for the engine to start and the battery to maintain its charge properly, all of the components 
that are used in these systems must perform within specifications. It is important that the battery, starting, and 
charging systems be thoroughly tested and inspected any time a battery needs to be charged or replaced. The 
cause of abnormal battery discharge, overcharging or early battery failure must be diagnosed and corrected before 
a battery is replaced and before a vehicle is returned to service. The service information for these systems has 
been separated within this service manual to make it easier to locate the specific information you are seeking. How- 
ever, when attempting to diagnose any of these systems, it is important that you keep their interdependency in 
mind. 


The diagnostic procedures used for the battery, starting, and charging systems include the most basic conventional 
diagnostic methods, to the more sophisticated On-Board Diagnostics (OBD) built into the Powertrain Control Module 
(PCM). Use of an induction-type milliampere ammeter, a volt/ohmmeter, a battery charger, a carbon pile rheostat 
(load tester) and a 12-volt test lamp may be required. All OBD-sensed systems are monitored by the PCM. Each 
monitored circuit is assigned a Diagnostic Trouble Code (DTC). The PCM will store a DTC in electronic memory for 
any failure it detects. (Refer to 8 - ELECTRICAL/CHARGING - DIAGNOSIS AND TESTING) for the proper charging 
system on-board diagnostic test procedures. 


MICRO 420 BATTERY TESTER (GASOLINE ENGINES) 


The Micro 420 automotive battery tester is designed to help diagnose the cause of a defective battery. Follow the 
instruction manual supplied with the tester to properly diagnose a vehicle. If the instruction manual is not available, 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM/BATTERY - STANDARD PROCEDURE - USING MICRO 420 BAT- 
TERY TESTER) which includes the directions for using the Micro 420 battery tester. 
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OTC ONE STEP BATTERY ANALYZER AND CHARGER (DIESEL ENGINES) 


The OTC One Step Battery Analyzer and Charger is designed to help diagnose the cause of a defective battery. 
Follow the instruction manual supplied with the tester to properly diagnose a vehicle. 


BATTERY SYSTEM DIAGNOSIS 


CONDITION 


POSSIBLE CAUSES 


CORRECTION 


THE BATTERY SEEMS 
WEAK OR DEAD WHEN 
ATTEMPTING TO START 
THE ENGINE. 


1. The electrical system 


ignition-off draw is excessive. 


2. The charging system is 
inoperative. 


3. The battery is discharged. 


4. The battery terminal 
connections are loose or 
corroded. 


5. The battery has an 
incorrect size or rating for 
this vehicle. 


6. The battery is inoperative. 


7. The starting system is 
inoperative. 


8. The battery is physically 
damaged. 


1. (Refer to 8 - ELECTRICAL/BATTERY 
SYSTEM/BATTERY - STANDARD PROCEDURE 
- IGNITION-OFF DRAW TEST) for the 
appropriate test procedures. Repair the excessive 
ignition-off draw, as required. 


2. Determine if the charging system is performing 
to specifications. (Refer to 8 - ELECTRICAL/ 
CHARGING - DIAGNOSIS AND TESTING) for 
the appropriate charging system diagnosis and 
testing procedures. Repair the inoperative 
charging system, as required. 

3. Determine the battery state-of-charge using the 
appropriate battery tester. Charge the inoperative 
battery, as required. 


4. (Refer to 8 - ELECTRICAL/BATTERY 
SYSTEM/CABLES - DIAGNOSIS AND TESTING) 
for the appropriate battery cable diagnosis and 
testing procedures. Clean and tighten the battery 
terminal connections, as required. 


5. (Refer to 8 - ELECTRICAL/BATTERY SYSTEM 
- SPECIFICATIONS) for the proper battery size 
and rating. Replace an incorrect battery, as 
required. 


6. Test the battery using the appropriate battery 
tester. Replace the inoperative battery, as 
required. 


7. Determine if the starting system is performing 
to specifications. (Refer to 8 - ELECTRICAL/ 
STARTING - DIAGNOSIS AND TESTING) for the 
appropriate starting system diagnosis and testing 
procedures. Repair the inoperative starting 
System, as required. 

8. Inspect the battery for loose terminal posts or a 
cracked and leaking case. Replace the damaged 
battery, as required. 
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BATTERY SYSTEM DIAGNOSIS 


CONDITION 


POSSIBLE CAUSES 


CORRECTION 


THE BATTERY STATE OF 
CHARGE CANNOT BE 
MAINTAINED. 


1. The battery has an 
incorrect size or rating for 
this vehicle. 


2. The battery terminal 
connections are loose or 
corroded. 


3. The electrical system 
ignition-off draw is excessive. 


4. The battery is inoperative. 


5. The starting system is 
inoperative. 


6. The charging system is 
inoperative. 


7. Electrical loads exceed the 
output of the charging 
system. 


8. Slow driving or prolonged 
idling with high-amperage 
draw loads in use. 


1. (Refer to 8 - ELECTRICAL/BATTERY SYSTEM 
- SPECIFICATIONS) for the proper battery size 
and rating. Replace an incorrect battery, as 
required. 


2. (Refer to 8 - ELECTRICAL/BATTERY 
SYSTEM/CABLES - DIAGNOSIS AND TESTING) 
for the appropriate battery cable diagnosis and 
testing procedures. Clean and tighten the battery 
terminal connections, as required. 


3. (Refer to 8 - ELECTRICAL/BATTERY 
SYSTEM/BATTERY - STANDARD PROCEDURE 
- IGNITION-OFF DRAW TEST) for the 
appropriate test procedures. Repair the excessive 
ignition-off draw, as required. 


4. Test the battery using the appropriate battery 
tester. Replace the inoperative battery, as 
required. 


5. Determine if the starting system is performing 
to specifications. (Refer to 8 - ELECTRICAL/ 
STARTING - DIAGNOSIS AND TESTING) for the 
appropriate starting system diagnosis and testing 
procedures. Repair the inoperative starting 
System, as required. 


6. Determine if the charging system is performing 
to specifications. (Refer to 8 - ELECTRICAL/ 
CHARGING - DIAGNOSIS AND TESTING) for 
the appropriate charging system diagnosis and 
testing procedures. Repair the inoperative 
charging system, as required. 


7. Inspect the vehicle for aftermarket electrical 
equipment which might cause excessive electrical 
loads. 


8. Advise the vehicle operator, as required. 


THE BATTERY WILL NOT 
ACCEPT A CHARGE. 


1. The battery is inoperative. 


STANDARD PROCEDURE 
BATTERY RECONNECTION 


1. Test the battery using the appropriate battery 
tester. Replace the inoperative battery, as 
required. 


NOTE: This reconnection procedure is to be performed anytime the battery has been disconnected. 


1. Connect the battery negative cable to the battery post and tighten the clamp nut. 
2. Install the rear compartment floor trim panel. 


CAUTION: Once the battery has been connected, review and perform the following information as applica- 


ble. 
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ELECTRONIC STABILITY PROGRAM (ESP) 


If the vehicle is equipped with ESP, once the battery is reconnected, the Steering Angle Sensor (SAS) in the clock- 
spring needs to be calibrated. The SAS requires calibration anytime the battery or an ABS (ESP) component has 
been disconnected for any length of time. If the SAS is not calibrated following battery reconnection, the ESP/ 
BAS indicator lamp is illuminated following five ignition cycles indicating the need for calibration. 


To calibrate, perform the following: 
1. Start the engine. 
2. Center the steering wheel. 


3. Turn the steering wheel all the way to the left until the internal stop in the steering gear is met, then turn the 
wheel all the way to the right until the opposite internal stop in the steering gear is met. 


4. Center the steering wheel. 
5. Stop the engine. 


CLEANING 


The following information details the recommended cleaning procedures for the battery and related components. In 
addition to the maintenance schedules found in this service manual and the Owner's Manual, it is recommended 
that these procedures be performed any time the battery or related components must be removed for vehicle ser- 
vice. 


1. Clean the battery cable terminal clamps of all cor- 
rosion. Remove any corrosion using a wire brush 
or a post and terminal cleaning tool, and a sodium 
bicarbonate (baking soda) and warm water clean- 
ing solution. 


80accffO 
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2. Clean Ше battery tray and battery holddown hard- 


ware of all corrosion. Remove any corrosion using 
a wire brush and a sodium bicarbonate (baking 
soda) and warm water cleaning solution. Paint any 
exposed bare metal. 


. If the removed battery is to be reinstalled, clean the 


outside of the battery case and the top cover with a 
sodium bicarbonate (baking soda) and warm water 
cleaning solution using a stiff bristle parts cleaning 
brush to remove any acid film. Rinse the battery 
with clean water. Ensure that the cleaning solution 
does not enter the battery cells through the vent 
holes. If the battery is being replaced, (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM - SPECIFICA- 
TIONS) for the factory-installed battery specifica- 
tions. Confirm that the replacement battery is the 
correct size and has the correct ratings for the 
vehicle. 


. Clean the battery thermal guard with a sodium 


bicarbonate (baking soda) and warm water clean- 
ing solution using a stiff bristle parts cleaning brush 
to remove any acid film. 


. Clean any corrosion from the battery terminal posts 


with a wire brush or a post and terminal cleaner, 
and a sodium bicarbonate (baking soda) and warm 
water cleaning solution. 


INSPECTION 


The following information details the recommended inspection procedures for the battery and related components. In 
addition to the maintenance schedules found in this service manual and the owner's manual, it is recommended that 
these procedures be performed any time the battery or related components must be removed for vehicle service. 


Inspect the battery cable terminal clamps for damage. Replace any battery cable that has a damaged or 


1. 


deformed terminal clamp. 
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(3) Збасс 1 
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. Inspect the battery tray and battery holddown hardware Тог damage. Replace any damaged parts. 
. Slide the thermal guard off of the battery case (if equipped). Inspect the battery case for cracks or other damage 


that could result in electrolyte leaks. Also, check the battery terminal posts for looseness. Batteries with damaged 


cases or loose terminal posts must be replaced. 


tery thermal guard that has been damaged. 


. Inspect the battery thermal guard for tears, cracks, deformation or other damage (if equipped). Replace any bat- 
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5. Inspect the battery built-in test indicator sight glass (if equipped) for an indication of the battery condition. If the 
battery is discharged, charge as required. Refer to Standard Procedures for detailed instructions. 


SPECIFICATIONS 


BATTERY 


The battery Group Size number, the Cold Cranking Amperage (CCA) rating, and the Reserve Capacity (RC) rating 
or Ampere-Hours (AH) rating can be found on the original equipment battery label. Be certain that a replacement 
battery has the correct Group Size number, as well as CCA, and RC or AH ratings that equal or exceed the original 
equipment specification for the vehicle being serviced. Battery sizes and ratings are discussed in more detail below. 


NOTE: Vehicles equipped with a diesel engine utilize a unique battery. The specifications for this battery 
may differ from the standards shown here. Refer to the battery manufacturer for detailed specifications. 


e Group Size - The outside dimensions and terminal placement of the battery conform to standards established 
by the Battery Council International (ВСІ). Each battery is assigned a ВСІ Group Size number to help identify 
a correctly-sized replacement. 

• Cold Cranking Amperage - The Cold Cranking Amperage (CCA) rating specifies how much current (in 
amperes) the battery can deliver for thirty seconds at -18° C (0° Е). Terminal voltage must not fall below 7.2 
volts during or after the thirty second discharge period. The CCA required is generally higher as engine dis- 
placement increases, depending also upon the starter current draw requirements. 

• Reserve Capacity - The Reserve Capacity (RC) rating specifies the time (in minutes) it takes for battery ter- 
minal voltage to fall below 10.5 volts, at a discharge rate of 25 amperes. RC is determined with the battery 
fully-charged at 26.7? C (80? F). This rating estimates how long the battery might last after a charging system 
failure, under minimum electrical load. 

e Ampere-Hours - The Ampere-Hours (AH) rating specifies the current (in amperes) that a battery can deliver 
steadily for twenty hours, with the voltage in the battery not falling below 10.5 volts. This rating is also some- 
times identified as the twenty-hour discharge rating. 

e Load Test Amperage - The Load Test Amperage rating specifies the current (in amperes) that a battery 
should be tested at with the battery load test equipment. This value should always be 50 percent of the CCA. 
For example: if the CCA for this battery is 700 amps, the Load Test Amperage is 50 percent of that or 350 
amps. 


BATTERY CLASSIFICATIONS & RATINGS 


BCI Group Size Cold Cranking Reserve Ampere - Load Test 
Classification Amperage Capacity Hours Amperage 


= | 55 | мые | —39 | 2 | 


TORQUE 


DESCRIPTION | м [куш 
Battery Terminal Clamp 5 45 
Pinch-Bolt Hex Nut 
Batey Hod Domne > | | 


Starter Solenoid В(+) 


Battery Negative Cable 16.5 145 
Ground Eyelet Terminal To 
Engine Block Bolt 
Generator Output Terminal 14 125 
Stud Nut 
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Totally Integrated Power 
Module В(+) Terminal Stud 
Nut 


Battery Negative Cable 


Eyelet Terminal To The 
Inner Fender Bolt 


овет | — — 108 — — | | з 
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SPECIAL TOOLS 


BATTERY SYSTEM SPECIAL TOOLS 
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ВАТТЕНУ 
DESCRIPTION 


There are two different batteries available for this vehicle. Vehicles equipped with a diesel engine utilize a spiral cell 
battery with recombination technology. This is a maintenance-free battery that is capable of delivering more power 
than a conventional battery. This additional power is required by a diesel engine during cold cranking. Vehicles 
equipped with a gasoline engine utilize a conventional battery. Refer to the following information for detailed differ- 
ences and descriptions of these two batteries. 


SPIRAL CELL BATTERY - DIESEL ENGINE 


WARNING: Never exceed 14.4 volts when charging 
a spiral cell battery. Personal injury and/or battery 
damage may result. 


By tightly winding layers of spiral grids and acid-per- 
meated vitreous separators into cells, the battery has 
more power and service life than conventional batter- 
ies of the same size. The spiral cell battery is com- 
pletely, permanently sealed. Through gas 
recombination, hydrogen and oxygen within the bat- 
tery are captured during normal charging and reunited 
to form the water within the electrolyte, eliminating the 
need to add distilled water. Therefore, these batteries 
have non-removable battery vent caps. 


The acid inside a spiral cell battery is bound within the 
vitreous separators, ending the threat of acid leaks. 
This feature allows the battery to be installed in any 
position anywhere in the vehicle. 


Spiral cell technology is the process by which the cells 
holding the active material in the battery are wound 
tightly in coils instead of hanging flat, like conventional 
batteries. This design has a lower internal resistance 
and also increases the active material surface area. 
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Due to Ше maintanance-free design, distilled water cannot be added to this battery. Therefore, if more than 14.4 
volts are used during the spiral cell battery charging process, water vapor can be exhausted through the pressure- 
sensitive battery vents and lost for good. This can permanently damage the spiral cell battery. 


CONVENTIONAL BATTERY - GASOLINE ENGINE 


Low-maintenance conventional batteries are used on vehicles equipped with a gasoline engine, these batteries have 
non-removable battery cell caps. Under normal service, the composition of this battery reduces gassing and water 
loss at normal charge rates. 


Conventional batteries are made up of six individual cells that are connected in series. Each cell contains positive 
charged cell groups made of lead oxide, and negatively charged cell groups made of sponge lead. The cells are 
submerged in a sulfuric acid and water solution called electrolyte. 


The battery is used to store electrical energy potential in a chemical form. When an electrical load is applied to the 
battery terminals, an electrochemical reaction occurs within the battery. This reaction causes the battery to dis- 
charge electrical current. 
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OPERATION 


The battery is designed to store electrical energy in a chemical form. When an electrical load is applied to the 
terminals of the battery, an electrochemical reaction occurs. This reaction causes the battery to discharge electrical 
current from its terminals. As the battery discharges, a gradual chemical change takes place within each cell. The 
sulfuric acid in the electrolyte combines with the plate materials, causing both plates to slowly change to lead sul- 
fate. At the same time, oxygen from the positive plate material combines with hydrogen from the sulfuric acid, caus- 
ing the electrolyte to become mainly water. The chemical changes within the battery are caused by the movement 
of excess or free electrons between the positive and negative plate groups. This movement of electrons produces 
a flow of electrical current through the load device attached to the battery terminals. 


As the plate materials become more similar chemically, and the electrolyte becomes less acid, the voltage potential 
of each cell is reduced. However, by charging the battery with a voltage higher than that of the battery itself, the 
battery discharging process is reversed. Charging the battery gradually changes the sulfated lead plates back into 
sponge lead and lead dioxide, and the water back into sulfuric acid. This action restores the difference in the elec- 
tron charges deposited on the plates, and the voltage potential of the battery cells. For a battery to remain useful, 
it must be able to produce high-amperage current over an extended period. A battery must also be able to accept 
a charge, so that its voltage potential may be restored. 


The battery is vented to release excess hydrogen gas that is created when the battery is being charged or dis- 
charged. However, even with these vents, hydrogen gas can collect in or around the battery. If hydrogen gas is 
exposed to flame or sparks, it may ignite. If the electrolyte level is low, the battery may arc internally and explode. 
If the battery is equipped with removable cell caps, add distilled water whenever the electrolyte level is below the 
top of the plates. If the battery cell caps cannot be removed, the battery must be replaced if the electrolyte level 
becomes low. 


DIAGNOSIS AND TESTING 
BATTERY 


The battery must be completely charged and the terminals should be properly cleaned and inspected before diag- 
nostic procedures are performed. (Refer to 8 - ELECTRICAL/BATTERY SYSTEM - CLEANING) for the proper bat- 
tery cleaning procedures. (Refer to 8 - ELECTRICAL/BATTERY SYSTEM - INSPECTION) for the proper battery 
inspection procedures. Refer to Standard Procedures for the proper battery charging procedures. 


MICRO 420 BATTERY TESTER (GASOLINE ENGINES) 


The Micro 420 automotive battery tester is designed to help diagnose the cause of a defective battery. Follow the 
instruction manual supplied with the tester to properly diagnose a vehicle. If the instruction manual is not available 
refer to the standard procedure in this section, which includes the directions for using the Micro 420 battery tester. 


OTC ONE STEP BATTERY ANALYZER AND CHARGER (DIESEL ENGINES) 


The OTC One Step Battery Analyzer and Charger is designed to help diagnose the cause of a defective battery. 
Follow the instruction manual supplied with the tester to properly diagnose a vehicle. 


WARNING: If the battery shows signs of freezing, leaking or loose posts, do not test, assist-boost, or 
charge. The battery may arc internally and explode. Personal injury and/or vehicle damage may result. 


WARNING: Explosive hydrogen gas forms in and around the battery. Do not smoke, use flame, or create 
sparks near the battery. Personal injury and/or vehicle damage may result. 


WARNING: The battery contains sulfuric acid, which is poisonous and caustic. Avoid contact with the skin, 
eyes, or clothing. In the event of contact, flush with water and call a physician immediately. Keep out of the 
reach of children. 


WARNING: Never exceed 14.4 volts when charging a spiral cell battery. Personal injury and/or battery dam- 
age may result. 
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A battery that will not accept a charge is faulty, and must be replaced. Further testing is not required. A fully-charged 
battery must be tested to determine its cranking capacity. A battery that is fully-charged, but fails the OTC One Step 
Battery Analyzer and Charger or other load test, is faulty and must be replaced. 


NOTE: Completely discharged batteries may take several hours to accept a charge. Refer to Standard Pro- 
cedures for the proper battery charging procedures. 


STANDARD PROCEDURE 
SPIRAL CELL BATTERY CHARGING 


WARNING: Never exceed 14.4 volts when charging a spiral cell battery. Personal injury and/or battery dam- 
age may result. 


Vehicles equipped with a diesel engine utilize a unique spiral cell battery. This battery has a maximum charging 
voltage that must not be exceeded in order to restore the battery to its full potential, failure to use the following 
spiral cell battery charging procedure could result in damage to the battery or personal injury. 
Battery charging is the means by which the battery can be restored to its full voltage potential. A battery is fully- 
charged when: 

e OTC One Step Battery Analyzer and Charger special tool number OT-3641 or equivalent tester indicates bat- 

tery is OK. 
e Open-circuit voltage of the battery is 12.65 volts or above. 
e Battery passes Load Test multiple times. 


WARNING: If the battery shows signs of freezing, leaking, loose posts or low electrolyte level, do not test, 
assist-boost, or charge. The battery may arc internally and explode. Personal injury and/or vehicle damage 
may result. 


WARNING: Explosive hydrogen gas forms in and around the battery. Do not smoke, use flame, or create 
sparks near the battery. Personal injury and/or vehicle damage may result. 


WARNING: The battery contains sulfuric acid, which is poisonous and caustic. Avoid contact with the skin, 
eyes, or clothing. In the event of contact, flush with water and call a physician immediately. Keep out of the 
reach of children. 


CAUTION: Always disconnect and isolate the battery negative cable before charging a battery. Charge the 
battery directly at the battery terminals. Do not exceed 14.4 volts while charging a battery. 


CAUTION: The battery should not be hot to the touch. If the battery feels hot to the touch, turn off the 
charger and let the battery cool before continuing the charging operation. Damage to the battery may result. 


After the battery has been charged to 12.6 volts or greater, perform a load test to determine the battery cranking 
capacity. If the battery passes a load test, return the battery to service. If the battery fails a load test, it is faulty and 
must be replaced. 


Clean and inspect the battery hold downs, tray, terminals, posts, and top before completing battery service. (Refer 
to 8 - ELECTRICAL/BATTERY SYSTEM - CLEANING) for the proper battery system cleaning procedures. (Refer to 
8 - ELECTRICAL/BATTERY SYSTEM - INSPECTION) for the proper battery system inspection procedures. 


CHARGING A COMPLETELY DISCHARGED BATTERY – SPIRAL CELL BATTERY 


WARNING: Never exceed 14.4 volts when charging a spiral cell battery. Personal injury and/or battery dam- 
age may result. 


The following procedure should be used to recharge a completely discharged battery. Unless this procedure is prop- 
erly followed, a good battery may be needlessly replaced. 


1. Measure the voltage at the battery posts with a 
voltmeter, accurate to 1/10 (0.10) volt. Refer to Bat- 
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charging current will be low. It could take several pur i 
hours before the battery accepts a current greater 
than a few milliamperes. Such low current may not a= —_ 


be detectable on the ammeters built into many bat- 
tery chargers. 


2. Disconnect and isolate the battery negative cable. 
Connect the OTC One Step Battery Analyzer and 
Charger special tool number OT-3641 or equiva- 
lent. 
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NOTE: Some baitery chargers are equipped with 

polarity-sensing circuitry. This circuitry protects the battery charger and the battery from being damaged if 
they are improperly connected. If the battery state-of-charge is too low for the polarity-sensing circuitry to 
detect, the battery charger will not operate. This makes it appear that the battery will not accept charging 
current. See the instructions provided by the manufacturer of the battery charger for details on how to 
bypass the polarity-sensing circuitry. 


3. Battery chargers vary in the amount of voltage and current they provide. The amount of time required for a bat- 
tery to accept measurable charging current at various voltages is shown in the Charge Rate Table. If the charg- 
ing current is still not measurable at the end of the charging time, the battery is faulty and must be replaced. If 
the charging current is measurable during the charging time, the battery may be good and the charging should 
be completed in the normal manner. 


SPIRAL-PLATE BATTERY CHARGE RATE TABLE 


14.4 volts maximum up to 10 minutes 


13.0 to 14 volts up to 20 minutes 
12.9 volts or less up to 30 minutes 


CHARGING TIME REQUIRED 


The time required to charge a battery will vary, depending upon the following factors: 

e Battery Capacity - A completely discharged heavy-duty battery requires twice the charging time of a small 
capacity battery. 

e Temperature - A longer time will be needed to charge a battery at -18° C (0° F) than at 27° C (80° F). When 
a fast battery charger is connected to a cold battery, the current accepted by the battery will be very low at 
first. As the battery warms, it will accept a higher charging current rate (amperage). 

e Charger Capacity - A battery charger that supplies only five amperes will require a longer charging time. A 
battery charger that supplies eight amperes will require a shorter charging time. 

e State-Of-Charge - A completely discharged battery requires more charging time than a partially discharged 
battery. Electrolyte is nearly pure water in a completely discharged battery. At first, the charging current 
(amperage) will be low. As the battery charges, the specific gravity of the electrolyte will gradually rise. 


The Battery Charging Time Table gives an indication of the time required to charge a typical battery at room tem- 
perature based upon the battery state-of-charge and the charger capacity. 
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SPIRAL-PLATE BATTERY CHARGING TIME TABLE 


Charging 


Open Circuit | _ - 
Voltage Hours Charging (9 21? C (70? F) 


STANDARD PROCEDURE - CONVENTIONAL BATTERY CHARGING 


CAUTION: Vehicles equipped with a diesel engine utilize a unique spiral cell battery. This battery has a max- 
imum charging voltage that must be used in order to restore the battery to its full potential, failure to use 
the spiral cell battery charging procedure could result in damage to the battery or personal injury. (Refer to 
8 - ELECTRICAL/BATTERY SYSTEM/BATTERY - STANDARD PROCEDURE - SPIRAL CELL BATTERY CHARG- 
ING) for the appropriate procedure. 


Battery charging is the means by which the battery can be restored to its full voltage potential. A battery is fully- 
charged when: 


е Micro 420 battery tester indicates battery is OK. 
e Open-circuit voltage of the battery is 12.65 volts or above. 
e Battery passes Load Test multiple times. 


WARNING: If the battery shows signs of freezing, leaking, loose posts, do not test, assist-boost, or charge. 
The battery may arc internally and explode. Personal injury and/or vehicle damage may result. 


WARNING: Explosive hydrogen gas forms in and around the battery. Do not smoke, use flame, or create 
sparks near the battery. Personal injury and/or vehicle damage may result. 


WARNING: The battery contains sulfuric acid, which is poisonous and caustic. Avoid contact with the skin, 
eyes, or clothing. In the event of contact, flush with water and call a physician immediately. Keep out of the 
reach of children. 


WARNING: If the battery is equipped with removable cell caps, be certain that each of the cell caps is in 
place and tight before the battery is returned to service. Personal injury and/or vehicle damage may result 
from loose or missing cell caps. 


CAUTION: Always disconnect and isolate the battery negative cable before charging a battery. Do not 
exceed sixteen volts while charging a battery. Damage to the vehicle electrical system components may 
result. 


CAUTION: Battery electrolyte will bubble inside the battery case during normal battery charging. Electrolyte 
boiling or being discharged from the battery vents indicates a battery overcharging condition. Immediately 
reduce the charging rate or turn off the charger to evaluate the battery condition. Damage to the battery 
may result from overcharging. 


CAUTION: The battery should not be hot to the touch. If the battery feels hot to the touch, turn off the 
charger and let the battery cool before continuing the charging operation. Damage to the battery may result. 


After the battery has been charged to an open-circuit voltage reading of 12.4 volts or greater, retest the battery with 
the Micro 420 tester or perform a load test to determine the battery cranking capacity. (Refer to 8 - ELECTRICAL/ 
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BATTERY SYSTEM/BATTERY - STANDARD PROCEDURE - USING MICRO 420 BATTERY TESTER) for Ше 
proper battery test procedures. If the battery passes a load test, return the battery to service. If the battery fails a 
load test, it is faulty and must be replaced. 


Clean and inspect the battery hold downs, tray, terminals, posts, and top before completing battery service. (Refer 
to 8 - ELECTRICAL/BATTERY SYSTEM - CLEANING) for the proper battery system cleaning procedures. (Refer to 
8 - ELECTRICAL/BATTERY SYSTEM - INSPECTION) for the proper battery system inspection procedures. 


CHARGING A COMPLETELY DISCHARGED CONVENTIONAL BATTERY 


The following procedure should be used to recharge a completely discharged battery. Unless this procedure is prop- 
erly followed, a good battery may be needlessly replaced. 


1. Measure the voltage at the battery posts with a 
voltmeter, accurate to 1/10 (0.10) volt. If the read- 
ing is below ten volts, the battery charging current 
will be low. It could take some time before the bat- 
tery accepts a current greater than a few milliam- 
peres. Such low current may not be detectable on 
the ammeters built into many battery chargers. 


2. Disconnect and isolate the battery negative cable. 
Connect the battery charger leads. Some battery 
chargers are equipped with polarity-sensing cir- 
cuitry. This circuitry protects the battery charger 
and the battery from being damaged if they are 
improperly connected. If the battery state-of-charge 
is too low for the polarity-sensing circuitry to detect, 
the battery charger will not operate. This makes it 
appear that the battery will not accept charging cur- 
rent. See the instructions provided by the manufac- 
turer of the battery charger for details on how to 
bypass the polarity-sensing circuitry. 

3. Battery chargers vary in the amount of voltage and current they provide. The amount of time required for a bat- 
tery to accept measurable charging current at various voltages is shown in the Charge Rate Table. If the charg- 
ing current is still not measurable at the end of the charging time, the battery is faulty and must be replaced. If 
the charging current is measurable during the charging time, the battery may be good and the charging should 
be completed in the normal manner. 


CONVENTIONAL BATTERY CHARGE RATE TABLE 


Voltage Minutes 
16.0 volts maximum up to 10 min. 
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14.0 to 15.9 volts up to 20 min. 
13.9 volts or less up to 30 min. 


CHARGING TIME REQUIRED 


The time required to charge a battery will vary, depending upon the following factors: 

e Battery Capacity - A completely discharged heavy-duty battery requires twice the charging time of a small 
capacity battery. 

e Temperature - A longer time will be needed to charge a battery at -18? C (0? F) than at 27? C (80° Е). When 
a fast battery charger is connected to a cold battery, the current accepted by the battery will be very low at 
first. As the battery warms, it will accept a higher charging current rate (amperage). 

e Charger Capacity - A battery charger that supplies only five amperes will require a longer charging time. A 
battery charger that supplies twenty amperes or more will require a shorter charging time. 

e State-Of-Charge - A completely discharged battery requires more charging time than a partially discharged 
battery. Electrolyte is nearly pure water in a completely discharged battery. At first, the charging current 
(amperage) will be low. As the battery charges, the specific gravity of the electrolyte will gradually rise. 
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The Conventional Battery Charging Time Table gives an indication of the time required to charge a typical battery at 
room temperature based upon the battery state-of-charge and the charger capacity. 


CONVENTIONAL BATTERY CHARGING TIME TABLE 


Charging 10 
Open Circuit | - : 
Voltage Hours Charging @ 21? C (70° Е) 
12.25 to 12.49 6 hours 3 hours 1.5 
hours 


12.00 to 12.24 10 hours 5 hours 2.5 
hours 

10.00 to 11.99 14 hours 7 hours 3.5 
hours 

Below 10.00 18 hours 9 hours 4.5 
hours 


USING MICRO 420 BATTERY TESTER (GASOLINE ENGINES) 


NOTE: The Micro 420 Battery Tester should only 
be used to test vehicles equipped with gasoline 
engines. If the vehicle being tested has a diesel 
engine the OTC One Step Battery Analyzer and 
Charger special tool number OT-3641 or equivalent 
should be used to test the battery. 


Always use the Micro 420 Instruction Manual that was 
supplied with the tester as a reference. If the Instruc- 
tion Manual is not available the following procedure 
can be used: 
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WARNING: Always wear appropriate eye protection and use extreme caution when working with batteries. 


BATTERY TESTING 


1. If testing the battery OUT-OF-VEHICLE, clean the battery terminals with a wire brush before testing. If the battery 
is equipped with side post terminals, install and tighten the supplied lead terminal stud adapters. Do not use steel 
bolts. Failure to properly install the stud adapters, or using stud adapters that are dirty or worn-out may result in 
false test readings. 


2. If testing the battery IN-THE-VEHICLE, make certain all of the vehicle accessory loads are OFF, including the 
ignition. 

3. Connect the tester to the battery, the red clamp to the positive (+) terminal and the black clamp to the negative 
(-) terminal. 


NOTE: Multiple batteries connected in parallel must have the ground cable disconnected to perform a bat- 
tery test. Failure to disconnect may result in false battery test readings. 
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4. Using the ARROW key select in or out of vehicle testing and press ENTER to make a selection. 


5. |f not selected, choose the Cold Cranking Amp (CCA) battery rating. Or select the appropriate battery rating for 
your area (see menu). The tester will then run its self programmed test of the battery and display the results. 
Refer to the BATTERY TEST RESULTS TABLE. 


CAUTION: If REPLACE BATTERY is the result of the test, this may mean a poor connection between the 
vehicle's cables and battery exists. After disconnecting the vehicle's battery cables from the battery, retest 
the battery using the OUT-OF-VEHICLE test before replacing. 


6. While viewing the battery test result, press the CODE button and the tester will prompt you for the last 4 digits 
of the VIN. Use the UP/DOWN arrow buttons to scroll to the correct character; then press ENTER to select and 
move to the next digit. Then press the ENTER button to view the SERVICE CODE. Pressing the CODE button 
a second time will return you to the test results. 


BATTERY TEST RESULTS 


GOOD BATTERY 
GOOD - RECHARGE Fully charge battery and return to service 


CHARGE & RETEST Fully charge battery and retest battery 
REPLACE BATTERY Replace the battery and retest complete system 
BAD-CELL REPLACE Replace the battery and retest complete system 


NOTE: The SERVICE CODE is required on every warranty claim submitted for battery replacement. 


STANDARD PROCEDURE - OPEN-CIRCUIT VOLTAGE TEST 


A battery open-circuit voltage (no load) test will show the approximate state-of-charge of a battery. 
Before proceeding with this test, completely charge the battery, refer to the appropriate battery charging procedure. 


1. Before measuring the open-circuit voltage, the sur- 
face charge must be removed from the battery. 
Turn on the headlamps for fifteen seconds, then 
allow up to five minutes for the battery voltage to 
stabilize. 

2. Disconnect and isolate both battery cables, nega- 
tive cable first. 

3. Using a voltmeter connected to the battery posts 
(see the instructions provided by the manufacturer 
of the voltmeter), measure the open-circuit voltage. 
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See the Open-Circuit Voltage Table. This voltage reading will indicate the battery state-of-charge, but will not reveal 
its cranking capacity. If a battery has an open-circuit voltage reading of 12.4 volts or greater, it may be load tested 
to reveal its cranking capacity. 


OPEN CIRCUIT VOLTAGE TABLE 


Open Circuit Voltage Charge Percentage 
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IGNITION-OFF DRAW TEST 


The term Ignition-Off Draw (ЮО) identifies a normal condition where power is being drained from the battery with 
the ignition switch in the Off position. A normal vehicle electrical system will draw from five to thirty-five milliamperes 
(0.005 to 0.035 ampere) with the ignition switch in the Off position, and all non-ignition controlled circuits in proper 
working order. Up to thirty-five milliamperes are needed to enable the memory functions for the Powertrain Control 
Module (PCM), digital clock, electronically tuned radio, and other modules which may vary with the vehicle equip- 
ment. 


A vehicle that has not been operated for approximately twenty days, may discharge the battery to an inadequate 
level. When a vehicle will not be used for twenty days or more (stored), remove the IOD fuse from the Totally 
Integrated Power Module (TIPM). This will reduce battery discharging. 


Excessive IOD can be caused by: 
e Electrical items left on. 
e Faulty or improperly adjusted switches. 
e Faulty or shorted electronic modules and components. 
е An internally shorted generator. 
e Intermittent shorts in the wiring. 


If the IOD is over thirty-five milliamperes, the problem must be found and corrected before replacing a battery. In 
most cases, the battery can be charged and returned to service after the excessive IOD condition has been cor- 
rected. 


1. Verify that all electrical accessories are off. Turn off all lamps, remove the ignition key, and close all doors. If the 
vehicle is equipped with an illuminated entry system or an electronically tuned radio, allow the electronic timer 
function of these systems to automatically shut off (time out). This may take up to three minutes. 


2. Determine that the underhood lamp is operating properly, then disconnect the lamp wire harness connector or 
remove the lamp bulb. 


3. Disconnect the battery negative cable. 


4. Set an electronic digital multi-meter to its highest amperage scale. Connect the multi-meter between the discon- 
nected battery negative cable terminal clamp and the battery negative terminal post. Make sure that the doors 
remain closed so that the illuminated entry system is not activated. The multi-meter amperage reading may 
remain high for up to three minutes, or may not give any reading at all while set in the highest amperage scale, 
depending upon the electrical equipment in the vehicle. The multi-meter leads must be securely clamped to the 
battery negative cable terminal clamp and the battery negative terminal post. If continuity between the battery 
negative terminal post and the negative cable terminal clamp is lost during any part of the IOD test, the elec- 
tronic timer function will be activated and all of the tests will have to be repeated. 


5. After about three minutes, the high-amperage IOD reading on the multi-meter should become very low or non- 
existent, depending upon the electrical equipment in the vehicle. If the amperage reading remains high, remove 
and replace each fuse or circuit breaker in the Totally Integrated Power Module (TIPM), one at a time until the 
amperage reading becomes very low, or nonexistent. Refer to the appropriate wiring information for com- 
plete TIPM fuse, circuit breaker, and circuit identification. This will isolate each circuit and identify the circuit 
that is the source of the high-amperage IOD. If the amperage reading remains high after removing and replacing 
each fuse and circuit breaker, disconnect the wire harness from the generator. If the amperage reading now 
becomes very low or nonexistent, (Refer to 8 - ELECTRICAL/CHARGING - DIAGNOSIS AND TESTING) for the 
proper charging system diagnosis and testing procedures. After the high-amperage IOD has been corrected, 
Switch the multi-meter to progressively lower amperage scales and, if necessary, repeat the fuse and circuit 
breaker remove-and-replace process to identify and correct all sources of excessive IOD. | is now safe to select 
the lowest milliampere scale of the multi-meter to check the low-amperage IOD. 


CAUTION: Do not open any doors, or turn on any electrical accessories with the lowest milliampere scale 
selected, or the multi-meter may be damaged. 


6. Observe the multi-meter reading. The low-amperage IOD should not exceed thirty-five milliamperes (0.035 
ampere). If the current draw exceeds thirty-five milliamperes, isolate each circuit using the fuse and circuit 
breaker remove-and-replace process in Step 5. The multi-meter reading will drop to within the acceptable limit 
when the source of the excessive current draw is disconnected. Repair this circuit as required; whether a wiring 
short, incorrect switch adjustment, or a component failure is at fault. 
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REMOVAL 


WARNING: 

To protect the hands from battery acid, a suitable 
pair of heavy duty rubber gloves should be worn 
when removing or servicing a battery. Safety 
glasses also should be worn. 


WARNING: Remove metallic jewelry to avoid injury 
by accidental arcing of battery current. 


1. Rotate the two retaining clips (3) and remove the 
air cleaner fresh air duct (2). 


WARNING: The battery negative and positive cable 
polarity are different from the gasoline engine 
equipped vehicles to the diesel engine equipped 
vehicles. Please note the location of the positive 
and negative cables prior to service of the battery 
or related components. 


NOTE: Diesel battery shown, gasoline battery sim- 
ilar. 


2. Disconnect and isolate the battery negative cable 
then the positive cable (3). 


3. Loosen bolt (1) and retainer (2) that holds the bat- 
tery down to the tray (3). 


4. Lift battery out of battery tray and remove from 
vehicle. 


5. Remove thermal guard (if equipped) from battery. 
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INSTALLATION 


WARNING: 

To protect the hands from battery acid, a suitable 
pair of heavy duty rubber gloves should be worn 
when removing or servicing a battery. Safety 
glasses also should be worn. 


WARNING: Remove metallic jewelry to avoid injury 
by accidental arcing of battery current. 


NOTE: When replacing battery, the thermal guard 
MUST be transferred to the new battery (if 
equipped). 

1. Install battery in vehicle making sure that the ther- 
mal guard (if equipped) is present and battery is 
properly positioned on battery tray (3). 


. Install the battery hold down retainer (2) and bolt 
(1) making sure that it is properly positioned on 
battery. Torque the hold down bolt to 7 М-т (62 in 


WARNING: The battery negative and positive cable 
polarity are different from the gasoline engine 
equipped vehicles to the diesel engine equipped 
vehicles. Please note the location of the positive 
and negative cables prior to service of the battery 
or related components. 


NOTE: Diesel battery shown, gasoline battery sim- 
ilar. 


3. Connect the battery positive cable then the nega- 
tive cable (3). 


4. Torque the cable clamp nuts to 5 N-m (45 in. 16$.). 


. Install the air cleaner fresh air duct (2) and secure 
in place by rotating the two retaining clips (3). 
. Verify proper vehicle operation. 


. 105.) 


PM 


8182b50f 


818265260 


РМ---------------------------------- BATTERY SYSTEM  8F- 21 


BATTERY HOLDDOWN 
REMOVAL 


1. Disconnect and isolate the battery negative cable. 


2. Rotate the two retaining clips (3) and remove the 
air cleaner fresh air duct (2). 
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3. Remove the battery hold down retaining bolt (1). 
4. Remove the battery hold down (2) from the vehicle. 
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INSTALLATION 
1. Install the battery hold down (2) into the vehicle. 


2. Install the battery hold down retaining bolt (1). 


Tighten the bolt to 7 N-m (62 in. Ibs.). 


3. Install the air cleaner fresh air duct (2) and secure 
in place by rotating the two retaining clips (3). 
4. Connect the battery negative cable. 


PM 


8182b50f 


818265260 


РМ---------------------------------- BATTERY SYSTEM 8F - 23 


BATTERY CABLES 
DESCRIPTION 


The battery cables are large gauge, stranded copper wires sheathed within a heavy plastic or synthetic rubber insu- 
lating jacket. The wire used in the battery cables combines excellent flexibility and reliability with high electrical cur- 
rent carrying capacity. The battery cables feature a clamping type female battery terminal made of stamped sheet 
metal that is die cast onto one end of the battery cable wire. A pinch-bolt and nut are installed at the open end of 
the female battery terminal clamp. Large eyelet type terminals are crimped onto the opposite end of the battery 
cable wire and then soldered. The battery positive cable wires feature a larger female battery terminal clamp to 
allow connection to the larger battery positive terminal post. The battery negative cable wires have a smaller female 
battery terminal clamp. 


Both the battery positive and negative cables are available for service replacement only as a unit with the battery 
wire harness, which may include portions of the wiring circuits for the generator and other components on some 
vehicles. 


OPERATION 


The battery cables connect the battery terminal posts to the vehicle electrical system. These cables also provide a 
path back to the battery for electrical current generated by the charging system for restoring the voltage potential of 
the battery. The female battery terminal clamps on the ends of the battery cable wires provide a strong and reliable 
connection of the battery cable to the battery terminal posts. The terminal pinch bolts allow the female terminal 
clamps to be tightened around the male terminal posts on the top of the battery. The eyelet terminals secured to the 
opposite ends of the battery cable wires from the female battery terminal clamps provide secure and reliable con- 
nection of the battery cables to the vehicle electrical system. 


One wire has an eyelet terminal that connects the battery positive cable to the В(+) terminal stud of the Totally 
Integrated Power Module (TIPM), and the other wire has an eyelet terminal that connects the battery positive cable 
to the В(+) terminal stud of the engine starter motor solenoid. The battery negative cable terminal clamp has one 
wire as an eyelet terminal that connects the battery negative cable to the vehicle powertrain through a ground con- 
nection, typically on the engine cylinder block. 


DIAGNOSIS AND TESTING 
BATTERY CABLES 


A voltage drop test will determine if there is excessive resistance in the battery cable terminal connections or the 
battery cable. If excessive resistance is found in the battery cable connections, the connection point should be dis- 
assembled, cleaned of all corrosion or foreign material, then reassembled. Following reassembly, check the voltage 
drop for the battery cable connection and the battery cable again to confirm repair. 


When performing the voltage drop test, it is important to remember that the voltage drop is giving an indication of 
the resistance between the two points at which the voltmeter probes are attached. EXAMPLE: When testing the 
resistance of the battery positive cable, touch the voltmeter leads to the battery positive cable terminal clamp and to 
the battery positive cable eyelet terminal at the starter solenoid В(+) terminal stud. If you probe the battery positive 
terminal post and the battery positive cable eyelet terminal at the starter solenoid В(+) terminal stud, you are read- 
ing the combined voltage drop in the battery positive cable terminal clamp-to-terminal post connection and the bat- 
tery positive cable. 


VOLTAGE DROP TEST 


The following operation will require a voltmeter accurate to 1/10 (0.10) volt. Before performing this test, be certain 
that the following procedures are accomplished: 

e The battery is fully-charged and load tested. Refer to Standard Procedures for the proper battery charging and 
load test procedures. 
Fully engage the parking brake. 
If the vehicle is equipped with an automatic transmission, place the gearshift selector lever in the Park position. 
If the vehicle is equipped with a manual transmission, place the gearshift selector lever in the Neutral position 
and block the clutch pedal in the fully depressed position. 
Verify that all lamps and accessories are turned off. 
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e To prevent the engine from starting, remove the Automatic Shut Down (ASD) relay. The ASD relay is located 
in the Totally Integrated Power Module (TIPM), in the engine compartment. See the fuse and relay layout label 
affixed to the underside of the TIPM cover for ASD relay identification and location. 


1. Connect the positive lead of the voltmeter (1) to the 
battery (2) negative terminal post. Connect the 
negative lead of the voltmeter (1) to the battery (2) 
negative cable terminal clamp. Rotate and hold the 
ignition switch in the Start position. Observe the 
voltmeter. If voltage is detected, correct the poor 
connection between the battery negative cable ter- 
minal clamp and the battery negative terminal post. 
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2. Connect the positive lead of the voltmeter (1) to the 
battery (2) positive terminal post. Connect the neg- 
ative lead of the voltmeter (1) to the battery (2) 
positive cable terminal clamp. Rotate and hold the 
ignition switch in the Start position. Observe the 
voltmeter. If voltage is detected, correct the poor 
connection between the battery positive cable ter- 
minal clamp and the battery positive terminal post. 
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3. Connect the voltmeter (2) to measure between the 
battery positive cable terminal clamp (1) and the 
starter solenoid В(+) terminal stud (3). Rotate and 
hold the ignition switch in the Start position. 
Observe the voltmeter. If the reading is above 0.2 
volt, clean and tighten the battery positive cable 
eyelet terminal connection at the starter solenoid 
B(+) terminal stud. Repeat the test. If the reading is 
still above 0.2 volt, replace the faulty battery posi- 
tive cable. 
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4. Connect the voltmeter (1) to measure between the 
battery (2) negative cable terminal clamp and a 
good clean ground on the engine block (3). Rotate 
and hold the ignition switch in the Start position. 
Observe the voltmeter. If the reading is above 0.2 
volt, clean and tighten the battery negative cable 
eyelet terminal connection to the engine block. 
Repeat the test. If the reading is still above 0.2 
volt, replace the faulty battery negative cable. 


REMOVAL 


1. Disconnect and isolate the battery negative cable. 


2. Rotate the two retaining clips (3) and remove the 
air cleaner fresh air duct (2). 


WARNING: The battery negative and positive cable 
polarity are different from the gasoline engine 
equipped vehicles to the diesel engine equipped 
vehicles. Please note the location of the positive 
and negative cables prior to service of the battery 
or related components. 


NOTE: Diesel battery shown, gasoline battery sim- 
ilar. 


3. Remove the nut (2) securing the Totally Integrated 
Power Module (TIPM) cable (1) to the battery 
clamp stud (5). 

4. Disconnect and isolate the battery negative cable 
then the positive cable (3). 
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5. Remove the nut (1) securing the negative cable (2) 
to the body ground stud. 


6. Remove the battery cable from the В+ terminal of 
the generator. 

7. Remove the battery cable from the В+ terminal of 
the starter motor. 

8. One at a time, trace the battery cable retaining 
pushpins, fasteners and routing clips until the 
cables are free from the vehicle. 

9. Remove the battery cables from the engine 
compartment. 


INSTALLATION 


1. Position the battery cables in the engine compart- 
ment. 

2. One at a time, install the battery cable retaining 
pushpins, fasteners and routing clips until the 
cables are installed exactly where they were in the 
vehicle. 

3. Connect the battery cable to the В+ terminal of the 
starter motor. Torque the cable nut to 13 N-m (115 
in. Ibs.). 

4. Connect the battery cable to the В+ terminal of the 
generator. Torque the cable nut to 14 N-m (125 in. 
[05.). 
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5. Install the nut (1) securing the negative cable (2) to 
the body ground stud. Torque the cable nut to 12 
N-m (9 ft. Ibs.). 


WARNING: The battery negative and positive cable 
polarity are different from the gasoline engine 
equipped vehicles to the diesel engine equipped 
vehicles. Please note the location of the positive 
and negative cables prior to service of the battery 
or related components. 


NOTE: Diesel battery shown, gasoline battery sim- 
ilar. 


6. Connect the battery positive cable then the nega- 
tive cable (3). 

7. Torque the cable clamp nuts to 5 N-m (45 in. 16$.). 

8. Install the nut (2) securing the Totally Integrated 
Power Module (TIPM) cable (1) to the battery 
clamp stud (5). 


9. Install the air cleaner fresh air duct (2) and secure 
in place by rotating the two retaining clips (3). 
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BATTERY TRAY 
DESCRIPTION 


The battery is placed and secured in a plastic battery 
tray (3). The battery tray is located in the left front side 
of the vehicle and is secured in place by one nut (2) 
and four bolts (1). 


REMOVAL 


1. Disconnect and isolate the battery negative cable. 


2. On diesel engine equipped vehicles disconnect the 
vacuum connector (3) and electrical connector (1) 
from the diesel vacuum valve (2). 
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3. 


On diesel engine equipped vehicles lift the diesel 
vacuum valve bracket (1) up disengaging the 
mounting tabs from the receptacles (2) in the bat- 
tery tray. 


. Remove the battery (Refer to 8 - ELECTRICAL/ 


BATTERY SYSTEM/BATTERY - REMOVAL). 


. Remove the four bolts (1) and one nut (2) securing 


the battery tray (3) to the left frame rail (4). 


. Lift the battery tray out of the engine compartment 


and remove from the vehicle. 


INSTALLATION 


1. 


Place the battery tray (3) into the engine compart- 
ment over the left frame rail (4). 


. Install the one nut (2) and four bolts (1) securing 


the battery tray (3) to the frame rail (4). 


. Tighten the nut to 10.5 N-m (93 in. 108.). 
. Tighten the bolts to 1.5 N-m (93 іп. 16$.). 
. Install the battery (Refer to 8 - ELECTRICAL/BAT- 


TERY SYSTEM/BATTERY - INSTALLATION). 
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6. On diesel engine equipped vehicles install the die- 
sel vacuum valve. Push the bracket (1) down until 
the mounting tabs are completely seated into the 
receptacles (2) in the battery tray. 


7. On diesel engine equipped vehicles connect the 
vacuum connector (3) and electrical connector (1) 
to the diesel vacuum valve (2). 


8. Connect the battery negative cable. 
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THERMAL GUARD 
DESCRIPTION 


On gasoline engine equipped vehicles, a flexible ther- 
mal guard wraps around the battery case (2) to 
enclose the sides of the battery. The thermal guard (1) 
consists of a plastic cloth outer skin with a polyester 
based insulator fiber. 


80bdbcec 


REMOVAL 


WARNING: 
To protect the hands from battery acid, a suitable pair of heavy duty rubber gloves, not the household type, 
should be worn when removing or servicing a battery. Safety glasses also should be worn. 


. Disconnect and isolate the battery negative cable. 

. Remove the battery, (Refer to 8 - ELECTRICAL/BATTERY SYSTEM/BATTERY - REMOVAL). 
. Carefully lift the thermal guard off over the battery taking care not to tear it. 

. Remove the thermal guard from battery. 


RON 
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INSTALLATION 


NOTE: When replacing baitery, the thermal guard MUST be transferred to the new baitery. 


1. Slip the battery thermal guard over the battery being careful not to tear it. 
2. Install the battery into the vehicle, (Refer to 8 - ELECTRICAL/BATTERY SYSTEM/BATTERY - INSTALLATION). 
3. Connect the battery negative cable. 
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CHARGING 
DESCRIPTION - CHARGING SYSTEM 


The charging system consists of: 
e Generator 
e Decoupler Pulley (If equipped) 
e Electronic Voltage Regulator (ЕМА) circuitry within the Powertrain Control Module (PCM) 
e Ignition switch (refer to the Ignition System section for information) 
e Battery (refer to the Battery section for information) 
Inlet Air Temperature 
Voltmeter (refer to the Instrument Cluster section for information if equipped) 
e Wiring harness and connections (refer to the Wiring section for information) 
e Accessory drive belt (refer to the Cooling section for more information) 


OPERATION - CHARGING SYSTEM 


The charging system is turned on and off with the igni- 
tion switch. This voltage is connected through the 
PCM and supplied to one of the generator field termi- 
nals (Gen. Source +) at the back of the generator. The 
alternator is internally grounded. The generator regu- 
lates the field using Pin 1 of the field connector (High 
side driver). 


The generator is driven by the engine through a ser- 
pentine belt and pulley or decoupler pulley arrange- 
ment. 


The POM receives a voltage input from the alternator 
and also a battery voltage input from the TIPM, it then 
compares the voltages and if there is a difference it 
send a signal to the alternator EVR circuit to increase 
or decrease output. It uses a pulse width modulation 
(PWM) to send signals to the alternator circuitry to 
control the amount of output from the alternator. The 
amount of DC current produced by the generator is 
controlled by the EVR (electronic voltage regulator) circuitry contained within the alternator. 


8185817d 


All vehicles are equipped with On-Board Diagnostics (OBD). All OBD-sensed systems, including EVR (electronic 
voltage regulator) circuitry, are monitored by the PCM. Each monitored circuit is assigned a Diagnostic Trouble 
Code (DTC). The PCM will store a DTC in electronic memory for certain failures it detects. 


The Check Gauges Lamp (if equipped) monitors: charging system voltage, engine coolant temperature and 
engine oil pressure. If an extreme condition is indicated, the lamp will be illuminated. This is done as reminder to 
check the three gauges. The lamp is located on the instrument panel. Refer to the Instrument Cluster section for 
additional information. 


Voltage is monitored at В+ stud to insure the cable is connected. If cable is loose PCM will shut down generator 
field. Because of this new feature, pin 2 of the field connector is internally connected to the В+. 


DIAGNOSIS AND TESTING 
ON-BOARD DIAGNOSTIC SYSTEM 


The Powertrain Control Module (PCM) monitors critical input and output circuits of the charging system, making sure 
they are operational. A Diagnostic Trouble Code (DTC) is assigned to each input and output circuit monitored by the 
OBD system. Some circuits are checked continuously and some are checked only under certain conditions. 


If the OBD system senses that a monitored circuit is bad, it will put a DTC into electronic memory. The DTC will stay 
in electronic memory as long as the circuit continues to be bad. The PCM is programmed to clear the memory after 
40 good trip if the problem does not occur again. 
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DIAGNOSTIC TROUBLE CODES 


A DTC description can be read using the scan tool. Refer to the appropriate Powertrain Diagnostic Procedures man- 
ual for information. 


A DTC does not identify which component in a circuit is bad. Thus, a DTC should be treated as a symptom, not as 
the cause for the problem. In some cases, because of the design of the diagnostic test procedure, a DTC can be 
the reason for another DTC to be set. Therefore, it is important that the test procedures be followed in sequence, 
to understand what caused a DTC to be set. 


ERASING DIAGNOSTIC TROUBLE CODES 


The scan tool must be used to erase a DTC. 


The following procedures may be used to diagnose the charging system if: 
e the check gauges lamp or battery lamp is illuminated with the engine running 
e the voltmeter (if equipped) does not register properly 
e an undercharged or overcharged battery condition occurs. 


Remember that an undercharged battery is often caused by: 
e accessories being left on with the engine not running 
e a faulty or improperly adjusted switch that allows a lamp to stay on. Refer to Ignition-Off Draw Test (Refer to 
8 - ELECTRICAL/BATTERY SYSTEM/BATTERY - STANDARD PROCEDURE) 
e loose generator belt. 


INSPECTION 


The Powertrain Control Module (PCM) monitors critical input and output circuits of the charging system, making sure 

they are operational. A Diagnostic Trouble Code (DTC) is assigned to each input and output circuit monitored by the 

On-Board Diagnostic (OBD) system. Some charging system circuits are checked continuously, and some are 

checked only under certain conditions. 

Refer to Diagnostic Trouble Codes in; Powertrain Diagnostic manual for more DTC information. This will include a 

complete list of DTC's including DTC's for the charging system. 

To perform a complete test of the charging system, refer to the appropriate Powertrain Diagnostic Procedures ser- 

vice manual and the scan tool. Perform the following inspections before attaching the scan tool. 

1. Inspect the battery condition. Refer to the Battery section (Refer to 8 - ELECTRICAL/BATTERY SYSTEM - 
DIAGNOSIS AND TESTING) for procedures. 

2. Inspect condition of battery cable terminals, battery posts, connections at engine block, starter solenoid and 
relay. They should be clean and tight. Repair as required. 

3. Inspect all fuses in the fuseblock for tightness in receptacles. They should be properly installed and tight. Repair 
or replace as required. 

4. Inspect generator mounting bolts for tightness. Replace or tighten bolts if required. Refer to the Generator 
Removal/Installation section of this group for torque specifications (Refer to 8 - ELECTRICAL/CHARGING - 
SPECIFICATIONS). 

5. Inspect generator drive belt condition and tension. Tighten or replace belt as required. Refer to Belt Tension 
Specifications (Refer to 7 - COOLING/ACCESSORY DRIVE - SPECIFICATIONS). 

6. Inspect decoupler pulley (if equipped). Ensure decoupler pulley is driving the alternator rotor. 

7. Inspect automatic belt tensioner (if equipped). Refer to the Cooling System for more information. 

8. Inspect generator electrical connections at generator field, battery output, and ground terminal (if equipped). Also 
check generator ground wire connection at engine (if equipped). They should all be clean and tight. Repair as 
required. 
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SPECIFICATIONS 
TORQUE 
зс | — Nm | м [| us | 
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Generator Бе nut DIESEL с ве | 
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Battery Terminal Nut 


Battery Hold Down Clamp 
Bolt 

Generator Mounting Bolt - 
GAS 


Generator Mounting Bolt - 
DIESEL 


GENERATOR RATINGS 


RATED SAE MINIMUM TEST 
TYPE AMPS ENGINES AMPS 


MELCO 120 AMPS 1.8/2.0/2.4L | 
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GENERATOR 
DESCRIPTION 


The generator is belt-driven by the engine. It is serviced only as a complete assembly. If the generator fails for any 
reason, the entire assembly must be replaced. The generator produces DC voltage. 


OPERATION 


As the energized rotor begins to rotate within the generator, the spinning magnetic field induces a current into the 
windings of the stator coil. 


The Y type stator winding connections deliver the induced AC current to 3 positive and 3 negative diodes for rec- 
tification. From the diodes, rectified DC current is delivered to the vehicles electrical system through the generator, 
battery, and ground terminals. 
Noise emitting from the generator may be caused by: 

е Мот, loose or defective bearings 

е Loose or defective drive pulley 

e Incorrect, worn, damaged or misadjusted drive belt 

e Loose mounting bolts 

e Misaligned drive pulley 

• Defective stator or diode 

e Damaged internal fins 


REMOVAL 


1. Disconnect the negative battery cable. 

Raise and support vehicle. f y EL /, / 

Remove the right front wheel. N )) үр - m e 9% о | 
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Remove the ипдетоду air dam. 
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5. Remove the accessory drive splash shield. 
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6. Remove Ше accessory drive idler pulley 
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7. Loosen the lower mounting bolt. 
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down and to outboard side of vehicle to make room 


8. Loosen the A/C compressor and relocate, pull 
to remove generator. 


9. Unplug field circuit from generator. 
10. Remove the B+ terminal nut and wire. 
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11. Remove the upper mounting bolt. 
12. Remove the generator lower mounting bolt. 


13. Relocate the battery stud (1) to the other side of 
the A/C line (2) for removal of the generator. 


14. Rotate generator pulley down. 
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15. Slide generator down and out of vehicle. 


INSTALLATION 
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1. Move А/С compressor to the side to install 


generator. 
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2. Rotate generator and set in place. 


Make sure battery terminal (1) is in front of A/C line 
(2). 


3. Loose install lower mounting bolt. 
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4. Loose install upper mounting bolt. 
5. Tighten bolts to 61 Мт (45 ft. Ibs.). 


6. Install the B+ terminal nut and wire and tighten to 
11.3 N-m (100 ins. Ibs.). 


7. Plug in the field circuit to the generator. 
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8. Install idler pulley and tighten bolt. 
9. Install the accessory drive belt. 
10. Install splash shield. 


11. Install lower air dam. 
12. Lower vehicle. 


13. Connect the negative battery cable. 
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STARTING 
DESCRIPTION 


The starting system consists of: 
e Starter motor (including an integral starter solenoid) 
Other components to be considered as part of starting system are: 
e Battery 
e Battery cables 
e Ignition switch and key lock cylinder 
e Clutch pedal position switch (manual transmission) 
e Park/neutral position switch (automatic transmission) 
e Wire harnesses and connections. 
The Battery, Starting, and Charging systems operate in conjunction with one another, and must be tested as a com- 
plete system. For correct operation of starting/charging systems, all components used in these 3 systems must per- 


form within specifications. When attempting to diagnose any of these systems, it is important that you keep their 
interdependency in mind. 


The diagnostic procedures used in each of these groups include the most basic conventional diagnostic methods, to 
the more sophisticated On-Board Diagnostics (OBD) built into the Powertrain Control Module (PCM). Use of an 
induction-type milliampere ammeter, volt/ohmmeter, battery charger, carbon pile rheostat (load tester), and 12-volt 
test lamp may be required. 


OPERATION 


These components form two separate circuits. A high amperage circuit that feeds the starter motor up to 300+ 
amps, and a control circuit that operates on less than 20 amps. 


The PCM controls a double start over-ride safety that does not allow the starter to be engaged if the engine is 
already running. 


SPECIFICATIONS 
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STARTER MOTOR 


REMOVAL 

1. Open hood. 

2. Remove air cleaner box and air tube. 

3. Disconnect and isolate the battery negative cable 
4. Remove starter motor mounting bolt. 


5. Disconnect the electrical connector at throttle body. 


6. Remove Throttle body bolts and remove throttle 
роду. 
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7. Push starter under intake manifold. 
8. Tip starter nose toward cooling module. 
9. Pull starter up and out. 


10. Disconnect starter motor wiring. 
11. Remove starter motor from vehicle. 


INSTALLATION 


1. Connect starter motor wiring. Torque battery cable 
nut to 10 N-m (90 in. 16$.). 


81836ba1 


81836b94 


81836b94 


РМ 


2. Reinstall starter motor into vehicle lower engine 
compartment. 


3. Loose install starter into position. 


4. Install throttle body 
5. Install throttle body bracket. 
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6. Install starter motor mounting bolts and torque to 
54 N-m (40 ft. Ibs.). 


7. Connect throttle body electrical connector. 
8. Install air cleaner box and inlet tube. 

9. Lower vehicle. 

10. Connect battery negative cable. 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. 


e Set Condition: 
A shorted low condition on the (C515) Rear Defogger Control Output or (C16) Fused Rear Defogger Control 
Output circuit. 


Possible Causes 
(C515) REAR WINDOW DEFOGGER CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 
(C16) FUSED REAR WINDOW DEFOGGER CONTROL OUTPUT CIRCUIT PARTIAL SHORT TO GROUND (IF 


EQUIPPED WITH HEATED MIRRORS) 
HEATED MIRRORS (IF EQUIPPED) 
TIPM 


Diagnostic Test 


1 . VERIFY DTC B106B-REAR DEFROST CONTROL CIRCUIT LOW IS ACTIVE 


Ensure the Rear Defogger is switched off. 

With the scan tool, erase TIPM DTCs. 

Operate the Rear Defogger Switch several times. 
With the scan tool, read TIPM DTCs. 


Does the scan tool display active DTC B106B-REAR DEFROST CONTROL CIRCUIT LOW? 


Yes >> Со To2 


Мо >> Check for an intermittent condition by inspecting the related wiring harness for спа ва, pierced, pinched, 
and partially broken wires. Also, inspect the related connectors for broken, bent, corroded, or contami- 
nated terminals. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. INSPECT (C515) REAR WINDOW DEFOGGER CONTROL OUTPUT CIRCUIT AT REAR WINDOW GRID 
Inspect (C515) Rear Window Defogger Control Output wiring at rear window grid. If necessary remove trim around 
rear window. 


Check for a chafed, pierced or pinched wire. Also look for a metal object that may cause a short to ground condition 
at the grid. 


Were there any problems found? 


Yes >> Repair as necessary. 


Perform the BODY VERIFICATION TEST - VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


No >> Go То З 


2. VEHICLE EQUIPPED WITH HEATED MIRRORS 


Is this vehicle equipped with heated mirrors? 


Yes >> Go То 4 
No >> Go To 6 
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4. DISCONNECT MIRROR AND RE-CHECK DTC 


NOTE: For this step disconnect each outside rearview mirror one at a time and re-check DTC's. 
With the scan tool, erase TIPM DTCs. 


Operate the Rear Defogger Switch several times. 
With the scan tool, read TIPM DTCs. 


Does the scan tool display active DTC B106B-REAR DEFROST CONTROL CIRCUIT LOW? 


Yes >> Go To 5 


No >> Inspect mirror pigtail wiring, if the wiring is OK replace mirror as necessary. Perform the BODY VERI- 
FICATION TEST - VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - STAN- 
DARD PROCEDURE) 


5. (C16) FUSED REAR WINDOW DEFOGGER CONTROL OUTPUT CIRCUIT SHORTED ТО GROUND 


Turn the ignition off. 
Both outside review mirrors should be disconnected at this time. 
Disconnect the TIPM C8 harness connector. 


Measure the resistance between ground and the (C16) Fused Rear 
Window Defogger Control Output circuit at the TIPM C8 harness con- 
nector. 


Is the resistance below 100 ohms? 


Yes >> Repair the short to ground in the (C16) Fused Rear Window 
Defogger Control Output circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - аа 


TOTALLY 


STANDARD PROCEDURE) INTEGRATED 9 
No >> Go To 6 шы 


816bc1af 


6. (C515) REAR WINDOW DEFOGGER CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the Electric Heated Backlite (Power) 1-way connector. 
Disconnect the TIPM C8 harness connector. 


Measure the resistance between ground and the (C515) Rear Window 
Defogger Control Output circuit at the TIPM C8 harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the short to ground in the (C515) Rear Window 
Defogger Control Output circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) MODULE: 


TOTALLY 


No >> Go To 7 INTEGRATED 
POWER C8 


17 


81651441 
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T. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 


Pay particular attention to all Power and Ground circuits. 
Were any problems found? 


Yes >> Нера as necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


No >> Replace the Totally Integrated Power Module in accordance with the service information. 
Perform the BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


РМ 
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For a complete wiring diagram Refer to Section 8W. 


80-8 HEATED GLASS - ELECTRICAL DIAGNOSTICS ——————— PM 


• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. 

e Set Condition: 
A shorted high condition in the (C515) Rear Defogger Control Output circuit or (C16) Fused Rear Defogger 
Control Output circuit. 


Possible Causes 


(C515) REAR DEFOGGER CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 
EXCESSIVE RESISTANCE IN THE DEFOGGER GRID OR (Z908) GROUND CIRCUIT FOR THE GRID 
(C16) FUSED REAR DEFOGGER CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE (IF 


EQUIPPED WITH HEATED MIRRORS) 

(2928)/(2960) GROUND CIRCUIT (IF EQUIPPED WITH HEATED MIRRORS) 
HEATED MIRRORS (IF EQUIPPED) 

TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . CHECK FOR АСТМЕ DTC B106C – REAR DEFROST CONTROL CIRCUIT HIGH IN THE TIPM 


Turn the ignition on. 
With the scan tool, record and erase DTC's 
Operate the Rear Defogger Switch several times. 
With the scan tool, read DTC's. 
Does the scan tool display active DTC B106C- REAR DEFROST CONTROL CIRCUIT HIGH? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


2. CHECKING THE WINDOW GRID AND (Z908) GROUND CIRCUIT 

Turn the ignition off. 

Disconnect the Electric Heated Backlite (Power) 1-way connector. 

Using a 12-volt test light connected to 12-volts, probe the power terminal at the grid. 


Does the test light illuminate? Compare with a known good vehicle, if necessary. 


Yes >> Go To 4 
No >> Go То З 
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3. (2908) GROUND CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the Electric Heated Backlite (Ground) 1-way connector. re 


Using a 12-volt test light connected to 12-volts, probe the (Z908) ground 
circuit at the 1-way connector. 


Does the test light illuminate brightly? 


Yes >> Repair the open or excessive resistance in the Rear Win- 
dow Defogger Grid. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 


STANDARD PROCEDURE) 


Repair the open or excessive resistance in the (Z908) 
Ground circuit. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> 


4. VEHICLE EQUIPPED WITH HEATED MIRRORS 


BACKLITE- 
ELECTRIC 
HEATED 
(GROUND) 


816518cb 


Is vehicle equipped with heated mirrors? 


Yes >> Со To 5 
No >> Со To 7 


5. DISCONNECT MIRROR АМО НЕ-СНЕСК DTC 


NOTE: For this step disconnect each outside rearview mirror one at a time and re-check DTC's. 


With the scan tool, erase TIPM DTCs. 
Operate the Rear Defogger Switch several times. 
With the scan tool, read TIPM DTCs. 


Does the scan tool display active DTC B106C-REAR DEFROST CONTROL CIRCUIT HIGH? 


Yes >> Go To 7 
No >> Go То 6 
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6. MIRROR GROUND CIRCUIT 
Using a 12-volt test light connected to 12-volts, probe the (2928) ог 
(Z960) ground circuit at the mirror connector. 45р) 
Does Ше test light illuminate brightly? 


Yes >> |nspect mirror pigtail wiring and repair or replace mirror as 
necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Repair the excessive resistance in the (2928) or (2960) 
Ground circuit. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer 


to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


' cal: 

; buunàüu „ Я 
= ‘ia 
DRIVER 7 FEET 12 


MIRROR- 
OUTSIDE 
REARVIEW- 
PASSENGER 


817fc101 


7. (C515) REAR WINDOW DEFOGGER CONTROL OUTPUT CIRCUIT SHORTED ТО BATTERY VOLTAGE 


Turn the ignition off. 

Disconnect the TIPM C8 harness connector. 

Ignition on, engine not running. 

Measure the voltage between (C515) Rear Window Defogger Control 
Output circuit and ground at the TIPM C8 harness connector. 


Is there any voltage present? 


Yes >> Hepair the short to battery voltage in the (C515) Rear Win- 
dow Defogger Control Output circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go To 8 


n 


=] са 


22 | Soo ве | 
MODULE- 
TOTALLY 


INTEGRATED 17 
POWER C8 


81653c10 
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8. (C16) FUSED REAR WINDOW DEFOGGER CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY 
VOLTAGE 


Ignition on, engine not running. 


Measure the voltage between (C16) Fused Rear Window Defogger {5k 
Control Output circuit and ground at the TIPM C8 harness connector. 
Is there any voltage present? (C2) 
Yes >> Repair the short to battery voltage in the (C16) Fused Rear а р 
Window Defogger Control Output circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer a АТ 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 7 ы шесі 1 
STANDARD PROCEDURE) 16 өлі ео Е 8 
No >> Со To 9 22 || | л 
MODULE- 
TOTALLY 9 
INTEGRATED 
POWER C8 
816bcbb5 


9. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 

Using the schematics as a guide, inspect the wire harness and connectors. 

Pay particular attention to all Power and Ground circuits. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


No »» Replace the Totally Integrated Power Module in accordance with the service Information. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer 


to Section 8W. 
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e When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. 


e Set Condition: 
An open condition on the (C515) Rear Defogger Control Output circuit. 


Possible Causes 


TERMINAL DAMAGE OR CORROSION 


(C515) REAR DEFOGGER CONTROL OUTPUT CIRCUIT OPEN 
DEFOGGER GRID OR (Z908) GROUND CIRCUIT FOR THE GRID OPEN 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . CHECK FOR ACTIVE DTC B106D-REAR DEFROST CONTROL CIRCUIT OPEN 


Turn the ignition on. 

With the scan tool, record and erase DTC's. 
Operate the Rear Defogger Switch several times. 
With the scan tool, read DTC's. 


Does the scan tool display active ОТС B106D-REAR DEFROST CONTROL CIRCUIT OPEN? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 


Turn the ignition off. 


Inspect the following connector terminal condition. Check for signs of corrosion build up or damage that would com- 
promise the terminal to controller pin connector. 


NOTE: Make sure that all in-line connectors are inspected for corrosion and/or damage. 
Disconnect the rear window defogger grid connectors. 
Disconnect the C8 TIPM harness connector. 
Visually inspect the wiring harness. Look for any chafed, pierced, pinched or partially broken wires hidden in the 
wire insulation. 
Were any of the above conditions found? 


Yes >> Repair or replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


No >> Go То 3 
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3. (C515) REAR DEFOGGER CONTROL OUTPUT CIRCUIT OPEN 

Turn the ignition off. 

Measure the resistance of the (C515) Rear Defogger Control Output cir- 

cuit at the between the C8 TIPM harness connector and the 1-way con- “=> 


пестог. 


Is Ше resistance below 5.0 ohms? 


Yes | »» Go To 4 
No >> Repair the (C515) Rear Defogger Control Output circuit for 
an open. 


Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 


4. CHECKING THE WINDOW GRID AND (Z908) GROUND CIRCUIT 


BACKLITE- 
ELECTRIC 
HEATED 
(POWER) 


РИ 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C8 


81653414 


Turn the ignition off. 
Disconnect the Electric Heated Backlite (Power) 1-way connector. 


Using a 12-volt test light connected to 12-volts, probe the power terminal at the grid. 


Does the test light illuminate? 


Yes >> Go To 6 
No >> Со To 5 


Б. (2908) GROUND CIRCUIT OPEN 


Turn the ignition off. 

Disconnect the Electric Heated Backlite (Ground) 1-way connector. 
Using a 12-volt test light connected to 12-volts, probe the (Z908) ground 
circuit at the 1-way connector. 


Does the test light illuminate brightly? 


Yes >> Repair the open Rear Window Defogger Grid. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 

No >> Repair the (Z908) Ground circuit for an open. 


Perform the BODY VERIFICATION TEST – VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


BACKLITE- 
ELECTRIC 
HEATED 
(GROUND) 


816518cb 


РМ —Л————————— HEATED GLASS - ELECTRICAL DIAGNOSTICS 80-15 


6. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 

Using the schematics as a guide, inspect the wire harness and connectors. 

Pay particular attention to all Power and Ground circuits. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


No >> Replace the Totally Integrated Power Module in accordance with the Service Information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


80-16 HEATED GLASS - ELECTRICAL DIAGNOSTICS —————————————————————————— РМ 
B10C2 — REAR DEFROST SWITCH STUCK - (CCN) 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The switch input changes when the switch is pushed down. A stored DTC B10C2 indicates that the Electronic Back 
Light (EBL) mode switch was stuck in a pushed position for more than 10 seconds, but has since returned to its 
normal state. An active DTC B10C2 indicates that the EBL mode switch is stuck in a pushed position. An active 
DTC B10C2 will prevent proper EBL mode switch and status indicator function. 
е When Monitored: 
With the ignition on. 
e Set Condition: 
If the EBL mode switch stays in a pushed position for more than 10 seconds. 


Possible Causes 


OBJECT HOLDING ELECTRONIC BACK LIGHT (EBL) MODE SWITCH IN A PUSHED POSITION 


SUBSTANCE CAUSING EBL MODE SWITCH TO GET STUCK IN A PUSHED POSITION 
A/C HEATER CONTROL 


Diagnostic Test 


1 . INSPECT THE A/C HEATER CONTROL FOR DAMAGE 


Inspect the A/C Heater Control for damage. 


Is the A/C Heater Control damaged? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go То 2 


2. INSPECT FOR OBJECT OR SUBSTANCE CAUSING THE EBL MODE SWITCH ТО STAY OR STICK IN A 
PUSHED POSITION 


Inspect the A/C Heater Control for anything that would cause the EBL mode switch to stay or stick in a pushed 
position. 


Is anything present that would cause the EBL mode switch to stay or stick in a pushed position? 


Yes >> Нера as necessary. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To З 


3. CHECK FOR NORMAL EBL MODE SWITCH AND STATUS INDICATOR FUNCTION 


Turn the ignition on. 
Press the EBL mode switch on and off several times while observing the EBL status indicator. 


Does the EBL status indicator turn on and off? 


Yes >> Go То 4 


No >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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4. VERIFY THAT DTC B10C2 - REAR DEFROST SWITCH STUCK IS STILL ACTIVE 
With the scan tool, erase DTCs. 
Turn the ignition off, wait 10 seconds, and then turn the ignition on. Wait 1 minute before proceeding. 
With the scan tool, read DTCs. 
Does the scan tool display active: B10C2 - REAR DEFROST SWITCH STUCK? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No »» Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer 


to Section 8W. 
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e When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. 

e Set Condition: 
An overcurrent condition on the (C515) Rear Defogger Control Output circuit or the (C16) Fused Rear Defog- 
ger Control Output circuit. 


Possible Causes 


TERMINAL DAMAGE OR CORROSION 
EXCESSIVE RESISTANCE IN THE DEFOGGER GRID OR (Z908) GROUND CIRCUIT FOR THE GRID 
(C515) REAR DEFOGGER CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 


(C16) FUSED REAR DEFOGGER CONTROL OUTPUT CIRCUIT HIGH RESISTANCE (IF EQUIPPED WITH 
HEATED MIRRORS) 


(2928)/(2960) GROUND CIRCUIT (IF EQUIPPED WITH HEATED MIRRORS) 
HEATED MIRRORS (IF EQUIPPED) 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . CHECK FOR ACTIVE DTC B10ED-REAR DEFROST CONTROL CIRCUIT OVERCURRENT 


Turn the ignition on. 

With the scan tool, record and erase DTC's. 
Operate the Rear Defogger Switch several times. 
With the scan tool, read DTC's. 


Does the scan tool display active DTC B10ED-REAR DEFROST CONTROL CIRCUIT OVERCURRENT? 


Yes >> Go То 2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 


Turn the ignition off. 
Inspect the following connector terminal condition. Check for signs of corrosion build up or damage that would com- 
promise the terminal to controller pin connector. 
NOTE: Make sure that all in-line connectors are inspected for corrosion and/or damage. 
Disconnect the TIPM C8 harness connector. 
Visually inspect the wiring harness. Look for any chafed, pierced, pinched or partially broken wires hidden in the 
wire insulation. 
Were any of the above conditions found? 


Yes >> Hepair or replace as necessary. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


No >> Go То 3 
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У. VEHICLE EQUIPPED WITH HEATED MIRRORS 


PM 


Is vehicle equipped with heated mirrors? 


Yes >> Go То 4 
No >> Go To 7 


4. (C16) FUSED REAR DEFOGGER CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 


Disconnect both mirror connectors. 


With a jumper wire, connect one end to the (C16) Fused Rear Defogger 
Control Output circuit at one mirror connector and the other to a clean 
chassis ground. 


Using a 12-volt test light to battery voltage, probe the (C16) Rear 
Defogger Control Output circuit in the TIPM C8 harness connector. 
NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 
NOTE: Repeat this test for each outside mirror. 


Does the test light illuminate brightly for each mirror circuit? 
Yes >> Со To 5 


No >> Repair the excessive resistance in the (C16) Fused Rear 
Defogger Control Output circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


5. DISCONNECT ONE MIRROR AND RE-CHECK DTC 


1 


7 


MODULE- 


TOTALLY 
4 INTEGRATED 4 


wt i i 
uuü 12 7 Budd 12 
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NOTE: For this step have only one outside rearview mirror disconnected at a time and re-check DTC's. 


Reconnect the TIPM and one outside rearview mirror. 
With the scan tool, erase TIPM DTCs. 

Operate the Rear Defogger Switch several times. 
With the scan tool, read TIPM DTCs. 


Does the scan tool continue to display active DTC B10ED-REAR DEFROST CONTROL CIRCUIT OVER- 


CURRENT for each mirror? 


Yes >> Go To 7 
No >> Go То 6 
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6. (2928)/(2960) GROUND CIRCUIT 

NOTE: Perform this test on the mirror that caused the code to set. 

Using a 12-volt test light connected to 12-volts, probe the (2928) ог (Sr 


(Z960) ground circuit at the mirror connector. 
Does the test light illuminate brightly? 


Yes >> Inspect mirror pigtail wiring and repair or replace mirror as 
necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Repair the excessive resistance in Ше (2928) ог (2960) 
Ground circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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7. (C515) REAR DEFOGGER CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 


Disconnect the TIPM СВ if not disconnected. 

Disconnect the Electric Heated Backlite (Power) 1-way connector. 

With a jumper wire, connect one end to the (C515) Rear Defogger Con- 
trol Output circuit at the 1-way connector and the other to a clean chas- 
sis ground. 

Using a 12-volt test light to battery voltage, probe the (C515) Rear 
Defogger Control Output circuit in the TIPM C8 harness connector. 
NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


Yes >> Go To 8 


No >> Repair the excessive resistance in the (C515) Rear Defog- 
ger Control Output circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


8. CHECKING THE WINDOW GRID AND (Z908) GROUND CIRCUIT 


BACKLITE- 
ELECTRIC 
HEATED 
(POWER) 


MODULE- ES 
TOTALLY 17 


INTEGRATED 
POWER C8 
81653dea 


Turn the ignition off. 
Disconnect the Electric Heated Backlite (Power) 1-way connector. 


Using a 12-volt test light connected to 12-volts, probe the power terminal at the grid. 


Does the test light illuminate? Compare with a known good vehicle, if necessary. 


Yes >> Со To 10 
No >> Со To 9 
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9. (2908) GROUND CIRCUIT OPEN 


Turn the ignition off. 
Disconnect the Electric Heated Backlite (Ground) 1-way connector. 


Using a 12-volt test light connected to 12-volts, probe the (Z908) ground 
circuit at the 1-way connector. 


Does the test light illuminate brightly? 


Yes >> Repair the open or excessive resistance in the Rear Win- 1 


dow Defogger Grid. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer | 


to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


BACKLITE- 


No >> Hepair the open or excessive resistance in the (2908) ELECTRIC 
Ground circuit. HEATED 
Perform the BODY VERIFICATION TEST - VER 1. (Refer HEEL 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 816518cb 


STANDARD PROCEDURE) 


1 0. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 


Pay particular attention to all Power and Ground circuits. 
Were any problems found? 


Yes >> Repair as necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 

No >> Replace the Totally Integrated Power Module in accordance with the Service Information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 
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HEATED GLASS - SERVICE INFORMATION 
DESCRIPTION 


CAUTION: Grid lines can be damaged or scraped off with sharp instruments. Care should be taken in clean- 
ing glass or removing foreign materials, decals or stickers. Normal glass cleaning solvents or hot water 
used with rags or toweling is recommended. 


The rear window defogger system, also known as 
electric backlight (EBL), consists of two vertical bus 
bars and a series of grid lines (1) fired onto the inside 
surface of the rear window (2). 


The EBL system is turned on or off by a push-button 
switch located in the A/C-heater control (refer to 24 - 
HEATING & AIR CONDITIONING/CONTROLS/CON- 
TROL-A/C HEATER - DESCRIPTION). 


817d464e 


OPERATION 


The electric backlight (EBL) system is controlled by a 
momentary push-button switch (1) located on the A/C- 
heater control (2) in the instrument panel center bezel 
(3). When the rear window defogger switch is pressed 
to the On position with the ignition switch in the Run 
position, the switch sends a request signal to the 
cabin compartment node (CCN), which sends a mes- 
sage on the CAN-B Bus to the totally integrated power 
module (TIPM) to energize the internal EBL high side 
driver. When energized, the EBL high side driver pro- 
vides battery current to the rear window defogger grid 
lines and the heated side view mirrors (when 
equipped). The grid lines heat the glass to help clear 
the rear window and side mirror surfaces of fog or 
frost. 


An amber indicator in the rear window defogger switch 
will illuminate to indicate when the EBL system is 817d46b0 
turned on. 


NOTE: The EBL system turns off automatically 
after 10 minutes of initial operation. Each following activation cycle of the EBL system will last 5 minutes. 


The EBL system will be automatically turned off after an initial programmed time interval of about 10 minutes as 
long as the ignition switch is the Run position. After the initial time interval has expired, if the rear window defogger 
Switch is turned on again during the same ignition cycle, the EBL system will automatically turn off after about 5 
minutes. The EBL system will also turn off if the ignition switch is turned to any position other than Run or by 
manually pressing the rear window defogger switch a second time. 
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Repair of the rear window defogger grid lines, bus bars, terminals or pigtail wires can be accomplished using the 
Mopar Rear Window Defogger Repair Kit (Part Number 04549275) or equivalent (refer to 8 - ELECTRICAL/HEATED 
GLASS/GRID-REAR WINDOW DEFOGGER - STANDARD PROCEDURE - GRID LINE AND TERMINAL REPAIR). 


The EBL control system is diagnosed using a scan tool (refer to 8G - Heated Glass Electrical Diagnostics for more 
information). 


DIAGNOSIS AND TESTING 
ELECTRIC BACKLIGHT (EBL) SYSTEM 


NOTE: Illumination of the defogger switch indicator lamp does not necessarily mean that electrical current 
is reaching the rear window glass and/or the outside rear view mirror heating grids (when equipped). 


NOTE: For circuit descriptions and diagrams of the rear window defogger (EBL) and heated mirror systems, 
refer to 8W - WIRING DIAGRAM INFORMATION. 


Operation of the electrical backlight (EBL) system can be confirmed by the following: 


NOTE: Typical heated rear window glass shown in 
illustration. 


1. Use a scan tool and check for diagnostic trouble 
codes (DTCs) related to the rear window defogger 
switch, cabin compartment node (CCN) and the 
totally integrated power module (TIPM). If no DTCs 
are found, go to Step 2. If any DTCs are found, 
repair as required, then proceed to Step 2. 


2. Turn the ignition switch to the Run position. Set the 
rear window defogger switch in the On position. 
Rear window defogger operation can be checked 
by feeling the rear window glass (1), or the heated 
outside rear view mirror glass when equipped with 
heated mirrors. A distinct difference in temperature 
between the grid lines (2) and the adjacent clear 
glass or the heated mirror glass should be detected 
within 3 to 4 minutes of operation. 


3. If a temperature difference is not detected, use a 
12-volt DC voltmeter (6) and contact the rear glass heating grid terminal A (5) with the positive lead, and terminal 
B (7) with the negative lead. The voltmeter should read battery voltage. If the voltmeter does not read battery 
voltage, check the following: 
e Confirm the ignition switch is in the Run position. 
e Confirm the rear window defogger switch is in the On position. 
e Confirm the EBL feed wire is connected to the heating grid positive terminal and that there is continuity 
between the TIPM and the heating grid. 
Confirm the EBL ground wire is connected to the heating grid negative terminal and that there is continuity to 
ground. 
e When diagnosing a heated mirror concern, check the heated mirror circuit fuse located in the TIPM. The fuse 
must be in the receptacle and all electrical connections must be secure. 


4. If broken defogger grid lines or bus bars (3) are suspected, use a 12-volt DC voltmeter and contact terminal B 
with the negative lead and each rear glass heating grid line at its mid-point C (4) with the positive lead. The 
voltmeter should read approximately 6 volts at each grid line mid-point. If the voltmeter does not read approxi- 
mately 6 volts, repair the open grid line(s) or bus bar(s) (refer to 8 - ELECTRICAL/HEATED GLASS/GRID-REAR 
WINDOW DEFOGGER - STANDARD PROCEDURE). 

5. |f EBL system operation has been verified but rear window defogger indicator does not illuminate, replace the 
A/C-heater control (refer to 24 - HEATING & AIR CONDITIONING/CONTROLS/CONTROL-A/C HEATER - 
REMOVAL). 


8158afb3 
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GRID-REAR WINDOW DEFOGGER 


STANDARD PROCEDURE 
GRID LINE AND TERMINAL REPAIR 


WARNING: Materials contained in the Repair Kit (Part Number 04549275) may cause skin or eye irritation. 
The kit contains epoxy resin and amine type hardener, which are harmful if swallowed. Avoid contact with 
the skin and eyes. For skin contact, wash the affected areas with soap and water. For contact with the eyes, 
flush with plenty of water. Do not take internally. If taken internally, induce vomiting and call a physician 
immediately. Use with adequate ventilation. Do not use near fire or flame. Contains flammable solvents. 
Keep out of the reach of children. Failure to follow the warnings could result in possible personal injury or 
death. 


Repair of the rear glass heating grid lines, bus bars, terminals or pigtail wires can be accomplished using the Mopar 
Rear Window Defogger Repair Kit (Part Number 04549275) or equivalent. 


1. Mask the repair area with masking tape (3) so that 
the conductive epoxy can be applied neatly. Extend (D (2) 
the epoxy application onto the grid line (2) or the 
bus bar on each side of the break (1). 


2. Follow the instructions in the repair kit for preparing 
the damaged area. 


3. Remove the package separator clamp and mix the 
two conductive epoxy components thoroughly 
within the packaging. Fold the package in half and 
cut the center corner to dispense the epoxy. 


4. For grid line repairs, mask the area to be repaired 
with masking tape or use a template. 


5. Apply the epoxy through the slit in the masking (3) 
tape ог template. Overlap both ends of the break 
by at least 19 millimeters (0.75 inch). 

6. For a terminal or pigtail wire replacement, mask the adjacent areas so the epoxy can be extended onto the 
adjacent grid line as well as the bus bar. Apply a thin layer of epoxy to the area where the terminal or pigtail wire 
was fastened and onto the adjacent grid line. 

7. Apply a thin layer of conductive epoxy to the terminal or bare wire end of the pigtail and place it in the proper 
location on the bus bar. To prevent the terminal or pigtail wire from moving while the epoxy is curing, it must be 
wedged or clamped. 


8. Carefully remove the masking tape or template. 


РК1509А 


CAUTION: Do not allow Ше glass surface to exceed 204? C (400? Е) when using a heat gun, or Ше glass 
may fracture. 


9. Allow the epoxy to cure 24 hours at room temperature, or carefully use a heat gun for 15 minutes. When using 
a heat gun, hold it approximately 25.4 centimeters (10 inches) from the repair and do not allow the glass surface 
to exceed 204? C (400? F). 


10. After the conductive epoxy is properly cured, remove the wedge or clamp from the terminal or pigtail wire. 
11. Connect the wire harness leads to the grid terminals or pigtail wires and verify EBL operation. 
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SWITCH-REAR WINDOW DEFOGGER 
DESCRIPTION 


The switch for the rear window defogger (EBL) system 
(1) is located in the A/C-heater control (2) in the 
instrument panel center bezel (3). When the rear win- 
dow defogger switch is pressed to the On position a 
request signal is sent to the cabin compartment node 
(CCN), which sends a message to the totally inte- 
grated power module (TIPM) to operate the EBL sys- 
tem. 


When the high side driver in the TIPM is energized, 
current is directed to the rear defogger grid lines and 
to the heated side view mirrors (when equipped). The 
grid lines heat the glass to help clear the surface of 
fog or frost. 


817d46b0 


OPERATION 


An amber indicator will illuminate when the rear window defogger switch is activated. When activated, the switch 
sends a request signal to the cabin compartment node (CCN), which sends a message to the totally integrated 
power module (TIPM) to energize the internal EBL high side driver to provide battery current to the rear window 
defogger grid lines and, when equipped, to the heated side view mirrors. 


NOTE: The EBL system turns off automatically after 10 minutes of initial operation. Each following activa- 
tion cycle of the EBL system will last 5 minutes. 


The EBL system will be automatically turned off after an initial programmed time interval of about 10 minutes as 
long as the ignition switch is the Run position. After the initial time interval has expired, if the rear window defogger 
switch is turned on again during the same ignition cycle, the EBL system will automatically turn off after about 5 
minutes. The EBL system will automatically shut off if the ignition switch is turned to any position other than Run, or 
it can be turned off manually by pressing the rear window defogger switch a second time. 


The rear window defogger switch is diagnosed using a scan tool (refer to 8G - Heated Glass Electrical Diagnostics 
for more information). 


The rear window defogger switch and the rear window defogger indicator cannot be repaired and, if faulty or dam- 
aged, the A/C-heater control must be replaced (refer to 24 - HEATING & AIR CONDITIONING/CONTROLS/CON- 
TROL-A/C HEATER - REMOVAL). 
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HEATED MIRRORS - SERVICE INFORMATION 
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HEATED MIRRORS - SERVICE INFORMATION 
DESCRIPTION 


When equipped, the heated mirror system operates in 
concert with the rear window defogger (EBL) system 
and is controlled by the rear window defogger switch 
(1) located in the A/C-heater control (2) in the instru- 
ment panel center bezel (3). An amber indicator lamp 
in the rear window defogger switch will illuminate to 
indicate when the heated mirror system is turned on. 


The heated mirror system will be automatically turned 
off after an initial programmed time interval of about 
10 minutes as long as the ignition switch is the Run 
position. After the initial time interval has expired, if 
the rear window defogger switch is turned on again 
during the same ignition cycle, the heated mirror sys- 
tem will automatically turn off after about 5 minutes. 
The heated mirror system will also turn off if the igni- 
tion switch is turned to any position other than Run or 
by manually pressing the rear window defogger switch 817d46b0 
a second time. 


Circuit protection for the heated mirror system is pro- 
vided by a fuse located in the totally integrated power module (TIPM). 


OPERATION 


When equipped, the heated mirror system is activated when the rear window defogger (EBL) system is turned on 
(refer to 8 - ELECTRICAL/HEATED GLASS - OPERATION). When the heated mirror system is activated, an electric 
heater grid located behind the glass of each of the outside rear view mirror becomes energized and produces heat 
to help clear the mirror of ice, snow, or fog. 

If the outside mirror heating grids are both inoperative, (refer to 8 - ELECTRICAL/HEATED GLASS - DIAGNOSIS 
AND TESTING) in this group. If only one of the outside mirror heating grid is inoperative, (refer to 8 - ELECTRICAL/ 
POWER MIRRORS - DIAGNOSIS AND TESTING). 


The heating grid behind each outside mirror glass cannot be repaired and if faulty or damaged the mirror must be 
replaced (refer to 23 - BODY/EXTERIOR/SIDE VIEW MIRROR - REMOVAL. 
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HEATED SEATS - ELECTRICAL DIAGNOSTICS 
DIAGNOSIS AND TESTING 
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B1092-FRONT LEFT SEAT HEATER CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
Ignition on, during the heated seat operation. 


e Set Condition: 
This code is set immediately after the Heated Seat Module (HSM) detects the control circuit shorted to ground. 


Possible Causes 


(P187) LEFT SEAT HEATER В(+) DRIVER SHORTED TO GROUND 


SEAT CUSHION HEATER ELEMENT SHORTED 
SEAT BACK HEATER ELEMENT SHORTED 
HEATED SEAT MODULE 


Diagnostic Test 


1 . VERIFY THAT DTC B1092-FRONT LEFT SEAT HEATER CONTROL CIRCUIT LOW IS ACTIVE 


With the scan tool, record and erase DTC's. 
Operate the Heated Seat Switch in both positions several times. 
With the scan tool, read DTC's. 


Does the DTC B1092 - FRONT LEFT SEAT HEATER CONTROL CIRCUIT LOW reset? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to BODY VERIFICATION TEST – VER 1). 


2: DISCONNECT LEFT SEAT CUSHION HEATER 2-WAY CONNECTOR AND READ ОТС’ 
Disconnect the Left Seat Cushion Heater 2—way connector. 


NOTE: Check connectors - Clean and repair as necessary. Xx 
With the scan tool, erase HSM DTC's 


Operate the Heated Seat Switch in both positions several times. = (C2) 
With the scan tool, read DTC’s. ы i 


Does the scan tool display the same DTC? Е 


Yes >> Go То 5 | 
No >> Со То 3 


HEATER- 
SEAT CUSHION- 
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3. CHECK THE (P187) LEFT SEAT HEATER B(+) DRIVER FOR A SHORT TO GROUND AT THE SEAT 


Measure between the (P187) Left Seat Heater B(+) Driver circuit at the 
Left Seat Heater connector (component side) and the seat frame for a 
short to ground. 


15 the resistance below 1000 ohms? 
No >> Go To 4 


Yes >> Repair/replace the pigtail/heating element as necessary for 
a short to ground condition. 
Perform BODY VERIFICATION TEST - VER 1 (Refer 10 
BODY VERIFICATION TEST — VER 1). 
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4. CHECK THE LEFT HEATER ELEMENT SEAT CUSHION AND SEAT BACK RESISTANCE 


Gain access to the seat cushion and seat back heater connectors. 


Check the resistance of each of the heater elements by measuring 
between the (P187) Left Seat Heater В(+) Driver and the Ground circuit 
at the seat cushion and seat back heater connectors. 


For the seat cushion element, the resistance value is 3 to 5.5 ohms. 
For the seat back element, the resistance value is 4 to 6 ohms. 


Is the resistance correct for each heater element? 
Yes >> Using the wiring diagram/schematic as a guide, inspect the 
wiring and connectors for an intermittent short to ground. 


No >> Нерасе the heater element as necessary. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 
BODY VERIFICATION TEST - VER 1). 
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5. CHECK THE (P187) LEFT SEAT HEATER В(+) DRIVER CIRCUIT FOR A SHORT TO GROUND 
Ensure the Left Seat Cushion Heater 2—way connector is still discon- 
nected. 

Disconnect the Heated Seat Module connector. [9] “=> 
NOTE: Check connectors - Clean and repair as necessary. (Go) 
Measure the (P187) Left Seat Heater B(+) Driver circuit cavity D for = Б 4" 
(LHD) or K for (RHD) at the HSM connector to ground. 


Is the resistance below 5.0 ohms? | | 
Yes >> Repair the (P187) Left Seat Heater В(+) Driver circuit for a қ LI ШИШИ Т 


short to ground. K НОЕ | 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 
BODY VERIFICATION TEST - VER 1). I рса 


Мо >> Нерасе the Heated Seat Module. SEATS 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 
BODY VERIFICATION TEST — VER 1). 8182097d 
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B1094-FRONT LEFT SEAT HEATER CONTROL CIRCUIT OPEN 


HEATED SEATS - ELECTRICAL DIAGNOSTICS 
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For a complete wiring diagram Refer to Section 8W. 


РМ —————————————— HEATED SEATS - ELECTRICAL DIAGNOSTICS 8G- 37 


е When Monitored: 
Ignition on, during the heated seat operation. 

e Set Condition: 
This code is set immediately after the Heated Seat Module detects an open in the seat heater B(+) driver 
circuit. 


Possible Causes 


(P187) LEFT SEAT HEATER B(+) DRIVER WIRE OPEN 
(Z960) GROUND WIRE OPEN 


SEAT CUSHION HEATER ELEMENT OPEN 
SEAT BACK HEATER ELEMENT OPEN 
HEATED SEAT MODULE 


Diagnostic Test 


1 . VERIFY THAT DTC B1094-FRONT LEFT SEAT HEATER CONTROL CIRCUIT OPEN IS АСТМЕ 


With the scan tool, record and erase DTC’s. 
Operate the Heated Seat Switch in both positions several times. 
With the scan tool, read DTC's. 
Does the DTC B1094 FRONT LEFT SEAT HEATER CONTROL CIRCUIT OPEN reset? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to BODY VERIFICATION TEST – VER 1). 


2. CHECK FOR AN OPEN SEAT HEATER ELEMENT CIRCUIT 
Disconnect the Left Seat Cushion Heater 2—way connector. 


NOTE: Check connectors - Clean and repair as necessary. xx 

Measure the total resistance of the cushion and seat back heater ele- [0] | 

ments at ће Left Seat Cushion 2-мау connector (component side). 2 (60) 
Is Ше total resistance 2.5 to 3.5 ohms + or – .5 ohms? eur 7” 


Yes >> Go То 4 
No >> Go To З 
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3. CHECK THE LEFT SEAT HEATER ELEMENT RESISTANCE 


PM 


Gain access to and disconnect the seat cushion and seat back heater 
connectors. 

NOTE: Check connectors - Clean and repair as necessary. 
Measure each of the heater elements by measuring between the (P187) 
Left Seat Heater В(+) Driver and the Ground circuit at the seat cushion 
and seat back heater connectors. 


For the seat cushion element, the resistance value is 3 to 5.5 ohms. 
For the seat back element, the resistance value is 4 to 6 ohms. 


Is the resistance correct for each heater element? 


Yes >> Check Тог an open in the pigtail harness and repair as nec- 
essary. 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 
BODY VERIFICATION TEST - VER 1). 


No >> Replace the heater element as necessary. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 
BODY VERIFICATION TEST - VER 1). 


4. CHECK THE LEFT SEAT HEATER GROUND CIRCUIT 
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Using a 12-volt test light connected to 12-volts, check the (Z960) 
Ground circuit at the Left Seat Cushion Heater 2-мау connector (har- 
ness side). 


Does the test light illuminate brightly? 
Yes >> Со To 5 


No >> Repair Ше (2960) Ground circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 
BODY VERIFICATION TEST - VER 1). 
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5. CHECK THE (P187) LEFT SEAT HEATER В(+) DRIVER CIRCUIT FOR AN OPEN. 

Disconnect the Heated Seat Module connector. 

NOTE: Check connectors - Clean and repair as necessary. >» 

Measure the (P187) Left Seat Heater В(+) Driver circuit cavity D for [@] : 

(LHD) or K for (RHD) from the HSM connector to the Left Seat Cushion бабы # (Co) 

Heater 2-мау connector (harness side). n: 

Is the resistance below 5.0 ohms? 

Yes >> Replace the Heated Seat Module. 2| L0 Р 
Perform BODY VERIFICATION TEST – VER 1. (Refer to и 
BODY VERIFICATION TEST – VER 1). 


No >> Repair the (P187) Left Seat Heater В(+) Driver circuit for an HEATER 
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open. LEFT 


Perform BODY VERIFICATION TEST - VER 1. (Refer to D 


BODY VERIFICATION TEST - VER 1). мг 
ГҮЛҮ 


< 09800 · 


1 


MODULE- 
HEATED 
SEATS 
81854df7 
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B1096-FRONT RIGHT SEAT HEATER CONTROL CIRCUIT LOW 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
Ignition on, during the heated seat operation. 


e Set Condition: 
This code is set immediately after the Heated Seat Module detects the control circuit shorted to ground. 


Possible Causes 


(P188) RIGHT SEAT HEATER 8(+) DRIVER SHORTED TO GROUND 


SEAT CUSHION HEATER ELEMENT SHORTED 
SEAT BACK HEATER ELEMENT SHORTED 
HEATED SEAT MODULE 


Diagnostic Test 


1 . VERIFY THAT DTC B1096-FRONT RIGHT SEAT HEATER CONTROL CIRCUIT LOW IS ACTIVE 


With the scan tool, record and erase DTC's. 
Operate the Heated Seat Switch in both positions several times. 
With the scan tool, read DTC's. 


Does the DTC B1096 – FRONT RIGHT SEAT HEATER CONTROL CIRCUIT LOW reset? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to BODY VERIFICATION TEST – VER 1). 


2: DISCONNECT RIGHT CUSHION HEATER 2-WAY CONNECTOR AND READ DTC'S 
Disconnect the Left Seat Cushion Heater 2—way connector. 


NOTE: Check connectors - Clean and repair as necessary. xx 
With the scan tool, erase HSM DTC's. 


Operate the Heated Seat Switch in both positions several times. iid (62) 
With the scan tool, read DTC's. 2 i 


Does the scan tool display the same DTC? Г 


Yes >> Со То5 | 
Мо >> Со То 3 
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8G- 42 HEATED SEATS - ELECTRICAL DIAGNOSTICS PM 
d. CHECK THE (P188) RIGHT SEAT HEATER В(+) DRIVER FOR A SHORT TO GROUND AT THE SEAT 
Measure between the (P188) Right Seat Heater В(+) Driver circuit at 

the Right Seat Heater connector (component side) and the seat frame 

for a short to ground. Xx 


Is the resistance below 1000 ohms? 


No >> Go То 4 


Yes >> Repair/replace the pigtail/neating element as necessary for 


a short to ground condition. 
Perform BODY VERIFICATION TEST — VER 1 (Refer to 
BODY VERIFICATION TEST — VER 1). 
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81855cd1 


4. CHECK THE RIGHT HEATER ELEMENT SEAT CUSHION AND SEAT BACK RESISTANCE 


Gain access to the seat cushion and seat back heater connectors. 


Check the resistance of each of the heater elements by measuring 
between the (P188) Right Seat Heater В(+) Driver and the Ground cir- 
cuit at the seat cushion and seat back heater connectors. 


For the seat cushion element, the resistance value is 3 to 5.5 ohms. 
For the seat back element, the resistance value is 4 to 6 ohms. 


Is the resistance correct for each heater element? 


Yes >> Using the wiring diagram/schematic as a guide, inspect the 


wiring and connectors for an intermittent short to ground. 
No >> Нерасе the heater element as necessary. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 
BODY VERIFICATION TEST - VER 1). 
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HEATED SEATS - ELECTRICAL DIAGNOSTICS 


8G - 43 


5. CHECK THE (P188) RIGHT SEAT HEATER В(+) DRIVER CIRCUIT FOR A SHORT TO GROUND 


Ensure the Right Seat Cushion Heater 2—мау connector is still discon- 
nected. 
Disconnect the Heated Seat Module connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Measure the (P188) Right Seat Heater В(+) Driver circuit cavity K for 
(LHD) or D for (RHD) at the HSM connector to ground. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (P188) Right Seat Heater B(+) Driver circuit for a 
short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 


BODY VERIFICATION TEST - VER 1). 


No >> Нерасе the Heated Seat Module. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 
BODY VERIFICATION TEST — VER 1). 
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B1098-FRONT RIGHT SEAT HEATER CONTROL CIRCUIT OPEN 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
Ignition on, during the heated seat operation. 

e Set Condition: 
This code is set immediately after the Heated Seat Module detects an open in the seat heater B(+) driver 
circuit. 


Possible Causes 


(P188) RIGHT SEAT HEATER B(+) DRIVER WIRE OPEN 
(Z940) GROUND WIRE OPEN 


SEAT CUSHION HEATER ELEMENT OPEN 
SEAT BACK HEATER ELEMENT OPEN 
HEATED SEAT MODULE 


Diagnostic Test 


1 . VERIFY THAT DTC B1098-FRONT RIGHT SEAT HEATER CONTROL CIRCUIT OPEN IS АСТМЕ 


With the scan tool, record and erase DTC's. 
Operate the Heated Seat Switch in both positions several times. 
With the scan tool, read DTC's. 
Does the DTC B1098 FRONT RIGHT SEAT HEATER CONTROL CIRCUIT OPEN reset? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to BODY VERIFICATION TEST – VER 1). 


2. CHECK FOR AN OPEN SEAT HEATER ELEMENT 
Disconnect the Right Seat Cushion Heater 2-мау connector. 


NOTE: Check connectors - Clean and repair as necessary. «а Ни 
Measure the total resistance of the cushion and seat back heater еје- [0] | 
ments at ће Right Seat Cushion 2—way connector (component side). 2 (60) 


Is the total resistance 2.5 to 3.5 ohms + or – .5 ohms? 


Yes >> Go То 4 
No >> Go To З 
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3. CHECK THE RIGHT SEAT HEATER ELEMENT RESISTANCE 


PM 


Gain access to and disconnect the seat cushion and seat back heater 
connectors. 

NOTE: Check connectors - Clean and repair as necessary. 
Measure each of the heater elements by measuring between the (P188) 
Right Seat Heater B(+) Driver and the Ground circuit at the seat cush- 
ion and seat back heater connectors. 


For the seat cushion element, the resistance value is 3 to 5.5 ohms. 
For the seat back element, the resistance value is 4 to 6 ohms. 


Is the resistance correct for each heater element? 


Yes >> Check for an open in the pigtail harness and repair as nec- 
essary. 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 
BODY VERIFICATION TEST - VER 1). 


No >> Replace the heater element as necessary. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 
BODY VERIFICATION TEST – VER 1). 


4. CHECK THE SEAT HEATER GROUND CIRCUIT 
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Using a 12-volt test light connected to 12-volts, check the (Z940) 
Ground circuit at the Right Seat Cushion Heater 2—way connector (har- 
ness side). 


Does the test light illuminate brightly? 
Yes >> Со To 5 


No >> Repair Ше (2940) Ground circuit for an open. 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 
BODY VERIFICATION TEST - VER 1). 
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5. CHECK THE (P188) RIGHT SEAT HEATER В(+) DRIVER CIRCUIT FOR AN OPEN. 


Disconnect the Heated Seat Module connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Measure the (P188) Right Seat Heater B(+) Driver circuit cavity К for 
(LHD) or D for (RHD) from the HSM connector to the Right Seat Cush- 
ion Heater 2-мау connector (harness side). 


Is the resistance below 5.0 ohms? 


Yes >> Replace the Heated Seat Module. 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 
BODY VERIFICATION TEST - VER 1). 


No >> Repair the (P188) Right Seat Heater В(+) Driver circuit for 
an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 
BODY VERIFICATION TEST - VER 1). 
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B10BB – LEFT HEATED SEAT SWITCH INPUT CIRCUIT STUCK – CLUSTER 
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For а complete wiring diagram Refer to Section 8W. 


РМ---------------------- HEATED SEATS - ELECTRICAL DIAGNOSTICS 80-149 


е When Monitored: 
Continuously 

е Set Condition: 
When the Heated Seat Switch in the Switch Bank is held in the On position for over 10 seconds, this code will 
set. 


Possible Causes 


(D506) LIN BUS CIRCUIT PARTIAL SHORT TO GROUND 


SWITCH BANK STUCK 
INSTRUMENT CLUSTER 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


Turn the ignition on. 

With the scan tool, record and erase DTC's. 
Operate the Heated Seat Switch several times. 
Cycle the ignition from on to off. 

Turn the ignition on. 

With the scan tool, read DTC's. 


Does the scan tool display B10BB LEFT HEATED SEAT SWITCH INPUT CIRCUIT STUCK? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. SWITCH SHORTED 
With the scan tool, erase DTC's. 


Disconnect the Switch Bank connector. 
With the scan tool, read DTC's. SH 
Does the scan tool display B10BB - LEFT HEATED SEAT (C2) 


SWITCH INPUT CIRCUIT STUCK? 


No >> Replace the Switch Bank. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 4 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) Ы 


Yes >> Со To З 
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80-50 HEATED SEATS - ELECTRICAL DIAGNOSTICS 


3. (D506) LIN BUS CIRCUIT PARTIAL SHORT TO GROUND 


PM 


Turn the ignition off. 
Disconnect the Cluster C3 connector. 
Measure the resistance between ground and the (D506) LIN Bus circuit. 


Is the resistance below 10000.0 ohms? 


Yes 


No 


>> Hepair the (0506) LIN Bus circuit for a partial short to 
ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


>> Replace the Instrument Cluster in accordance with the Ser- 
vice Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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B10BC - RIGHT HEATED SEAT SWITCH INPUT CIRCUIT STUCK - CLUSTER 


8G - 51 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
Continuously 

е Set Condition: 
When the Heated Seat Switch in the Switch Bank is held in the On position for over 10 seconds, this code will 
set. 


Possible Causes 


(D506) LIN BUS CIRCUIT PARTIAL SHORT TO GROUND 


SWITCH BANK STUCK 
INSTRUMENT CLUSTER 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


Turn the ignition on. 

With the scan tool, record and erase DTC's. 
Operate the Heated Seat Switch several times. 
Cycle the ignition from on to off. 

Turn the ignition on. 

With the scan tool, read DTC's. 


Does the scan tool display B10BC RIGHT HEATED SEAT SWITCH INPUT CIRCUIT STUCK? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. SWITCH SHORTED 
With the scan tool, erase DTC's. 


Disconnect the Switch Bank connector. 
With the scan tool, read DTC's. SH 
Does the scan tool display B10BC - RIGHT HEATED SEAT (C2) 


SWITCH INPUT CIRCUIT STUCK? 


No >> Replace the Switch Bank. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 4 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) Ы 


Yes >> Go To З 
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3. (D506) LIN BUS CIRCUIT PARTIAL SHORT TO GROUND 


Turn the ignition off. 
Disconnect the Cluster C3 connector. 
Measure the resistance between ground and the (D506) LIN Bus circuit. 


Is the resistance below 10000.0 ohms? 


Yes >> Repair the (D506) LIN Bus circuit for a partial short to 
ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Replace the Instrument Cluster in accordance with the Ser- 
vice Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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HEATED SEATS - ELECTRICAL DIAGNOSTICS 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
During heated seat operation. 

e Set Condition: 
This code is set immediately if the Heated Seat Module detects voltage under 10 volts on the (F937) Fused 
Ignition Switch Output (Run) circuit. 


Possible Causes 


(F937) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT HIGH RESISTANCE 
HEATED SEAT MODULE 


Diagnostic Test 


1 . CHECK PCM FOR CHARGING SYSTEM ОТС 
With the scan tool, read Powertrain Control Module DTC's. 


Are there any Charging System DTC's set in the Powertrain Control Module? 
Yes >> (Refer to 8 - ELECTRICAL/CHARGING - DIAGNOSIS AND TESTING) for Charging System diagnostic 
procedures. 
No >> Go То2 
Perform BODY VERIFICATION TEST - VER 1. (Refer to BODY VERIFICATION TEST - VER 1). 


2. VERIFY THAT DTC B2181 - HEATED SEAT MODULE POWER SUPPLY LOW IS ACTIVE 


With the scan tool, record and erase DTC's. 
Turn the ignition switch to the Off position then start the engine and operate the heated seats for one minute. 
With the scan tool, read DTC's. 


Does the DTC B2181 - HEATED SEAT MODULE POWER SUPPLY LOW reset? 


Yes >> Go To З 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to BODY VERIFICATION TEST - VER 1). 


3. (F937) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT HIGH RESISTANCE 
Disconnect the Heated Seat Module connector. 


NOTE: Check connectors - Clean and repair as necessary. 

Start the engine and let idle. 

Using a 12-volt test light connected to ground, check the (F937) Fused 
Ignition Switch Output (Run) circuit at the HSM connector. 


NOTE: The test light must illuminate brightly. Compare the bright- 


ness to that of a direct connection to the battery. Е 
Does Ше test light illuminate brightly? » (C) 

Yes >> Replace the Heated Seat Module in accordance with the Б ШЕШЕ ^ 
Service Information. K ПЕТЯ] Е 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 
BODY VERIFICATION TEST - VER 1). 2, 

Мо >> Repair the (F937) Fused Ignition Switch Output (Run) circuit SEATS 
as necessary. 81614649 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 
BODY VERIFICATION TEST - VER 1). 
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B2182- HEATED SEAT MODULE POWER SUPPLY HIGH 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
During heated seat operation. 
e Set Condition: 
This code is set immediately if the Heated Seat Module detects voltage over 16.0 volts on the (F937) Fused 
Ignition Switch Output (Run) circuit. 


Possible Causes 


TROUBLE CODE PRESENT 
CHARGING SYSTEM HIGH 


Diagnostic Test 


1 . CHECK PCM FOR CHARGING SYSTEM DTC 


With the scan tool, record and erase DTC's. 

Cycle the ignition switch from On to Off. 

Start the engine. 

Run the engine at approximately 1500 RPM for 1 minute. 
With the scan tool, read DTCs. 

With the scan tool, read Powertrain Control Module DTC's. 


Are there any Charging System DTC's set in the Powertrain Control Module? 


Yes >> (Refer to 8 - ELECTRICAL/CHARGING - DIAGNOSIS AND TESTING) for Charging System diagnostic 
procedures. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> The conditions that caused this code to set are not present at this time. Using Service Information, 
check the charging system. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to BODY VERIFICATION TEST - VER 1). 
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B221A-HEATED SEAT MODULE INTERNAL 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Ignition on. 
e Set Condition: 
This code is set immediately if the Heated Seat Module internal self test fails. 


Possible Causes 
HEATED SEAT MODULE 


Diagnostic Test 


1 . VERIFY THAT DTC B221A-HEATED SEAT MODULE INTERNAL IS ACTIVE 


With the scan tool, record and erase DTC's. 
Cycle the ignition switch off then back on. 
With the scan tool, read DTC's. 


Does the DTC B221A-HEATED SEAT MODULE INTERNAL reset? 


Yes >> Replace the Heated Seat Module. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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HEATED SEATS - SERVICE INFORMATION 
DESCRIPTION 


WARNING: The front passenger seat assembly contains critical components that affect the front passenger 

airbag deployment. Correctly functioning front passenger seat components are critical for the Occupant 

Classification System (OCS) to properly classify the front passenger and calculate the proper airbag deploy- 

ment. Unapproved modifications or service procedures to the front passenger seat assembly, its related 

components, or trim cover may inadvertently change the airbag deployment in case of a frontal crash. This 

could result in death or serious injury to the front seat passenger if the vehicle is involved in an accident. 

The following requirements must be strictly adhered to: 

e Do not modify the front passenger seat assembly or components in any way. 

e Do not modify the front seat center console or center position seat in any way. 

• Do not use prior or future model year seat trim covers not designated for the specific model being 
repaired. Always use the correct seat trim cover specified for the vehicle. 

• Do not replace the seat trim cover with an aftermarket trim cover. 

• Do not add a secondary trim cover other than those approved by DaimlerChrysler/Mopar. 

e At no time should any Supplemental Restraint System (SRS) component or SRS related component or 
fastener be modified or replaced with any part except those which are approved by DaimlerChrysler/Mo- 
par. 


Vehicles with the heated seat option can be visually 
identified by the two heated seat switches located in 
the center stack (1) of the instrument panel. The 
switches are located on the outer edges of the acces- 
sory switch bank (2). The heated seat system allows 
the driver and front seat passenger to select from two 
different levels of electrical seat heating (HI/LO). The 
heated seat system for this vehicle includes the follow- 
ing major components, which are described in further 
detail later in this section: 

• Heated Seat Elements - Four heated seat ele- 
ments are used per vehicle. Two heated seat 
elements are integral to each seat, one in the 
seat back and the other in the seat cushion. 

• Heated Seat Module - One heated seat module 
is used per vehicle. The Heated Seat Module is 2 
mounted under the left front seat. This module 
contains the control logic and software for the 
front heated seat system. The module communicates on the Local Interface Network (LIN) data bus. 

• Heated Seat Switches - Two heated seat switches are used per vehicle, one for each heated seat. Both 

Switches are mounted in the instrument panel center stack. 

Instrument Cluster (CCN) - A Cab Compartment Node (ССМ) is part of the instrument cluster on this vehicle. 
The ССМ utilizes integrated software and information carried on the LIN data bus. The ССМ serves as the link 
between the heated seat switches and the heated seat module. 


OPERATION 


The heated seat system operates on battery current received through a fuse in the Totally Integrated Power Module 
(TIPM). Fused ignition switch output (Run) circuits are used, so that the heated seat system will only operate when 
the ignition switch is in the On position. The heated seat system will turn Off automatically whenever the ignition 
switch is turned to any position except On. 


8182b4bc 


A Heated Seat Module is used to control the heated seat system. The module responds to heated seat switch 
messages and ignition switch status inputs by controlling the 12v output to the front seat heating elements through 
integral solid-state relays. 


When either of the heated seat switches are depressed a switch status message is sent to the Cab Compartment 
Node (ССМ) or instrument cluster via the Local Interface Network (LIN) data bus. The CCN then sends a message 
via the LIN data bus to the heated seat module, signaling the module to energize the heating element for the 
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selected seat. Amber Light Emitting Diodes (LEDs) in the top portion of each switch indicate the level of heat in use: 
Two LEDs are illuminated for high, one for low, and none for off. The heated seat module sends the LED illumina- 
tion message to the CNN via the LIN data bus. The CNN then sends the LED illumination message to the acces- 
sory switch bank so that the appropriate LEDs are illuminated for any given heating level. Pressing the switch once 
will select high-level heating. Pressing the switch a second time will select low-level heating. Pressing the switch a 
third time will shut the heating elements off. 


The heated seat module energizes an integral solid-state relay, which supplies battery current to the heating ele- 
ments. When high-temperature heating is selected, the heaters provide a boosted heat level during the first four 
minutes of operation after heating is activated. The heat output then drops to the normal high-temperature level. || 
high-level heating is selected, the control system will automatically switch to the low level after two hours of con- 
tinuous operation. At that time, the number of illuminated LEDs changes from two to one, indicating the change. 
Operation on the low setting also turns off automatically after two hours. 


The module will automatically turn off the heating elements if it detects an OPEN or LOW short in the heating ele- 
ment circuit. 


DIAGNOSIS AND TESTING 
HEATED SEAT SYSTEM 


In order to obtain conclusive testing, the heated seat system and the Local Interface Network (LIN) data bus circuit 
must be checked. Any diagnosis of the heated seat system should begin with, the use of a scan tool and the 
appropriate diagnostic service information. 


Refer to the appropriate wiring information for complete circuit schematic or connector pin-out information. 


NOTE: Vehicles equipped with the heated seat option utilize a low voltage cut-off feature. This feature turns 
off power to the heated seat system anytime vehicle voltage is below 11.7v or above 15.5v. Be certain to 
check the vehicle electrical system for proper voltage anytime the power seat system appears inoperative. 


Before any testing of the heated seat system is attempted, the battery should be fully-charged. 


РМ-------------------------- HEATED SEATS - SERVICE INFORMATION 80 - 61 


HEATER-CUSHION PAD 
DESCRIPTION 


Vehicles equipped with the optional heated seat system have two, carbon fiber heated seat elements, located in 
each front seat. One heating element is used for each seat cushion and another for each seat back. 


Each of the heated seat element consists of multiple heating circuits operating in parallel throughout the carbon fiber 
element. The heated seat elements are captured between the leather trim cover and the seat cushion assembly. If 
a malfunction occurs in one or more of the individual carbon fiber circuits, the others will continue to provide heat. 


The heated seat elements cannot be repaired. If found to be damaged or inoperative, a new heating element 
assembly must be installed. 


OPERATION 


One end of the heated seat element is connected to ground at all times through a splice under the seat. Battery 
current is directed to the other end of the heated seat element by the heated seat module. The heated seat module 
will energize the heated seat element when the heated seat switch is depressed in the Low or High position. 


As electrical current passes through the heated seat element, the resistance of the wire used in the element dis- 
perses some of the electrical current in the form of heat. The heat produced by the heated seat element then radi- 
ates through the underside of the seat cushion and seat back trim covers, warming the seat cover and its occupant. 


DIAGNOSIS AND TESTING 
HEATED SEAT ELEMENT 


Refer to the appropriate wiring information for complete circuit schematic or connector pin-out information. 
The wire harness connectors (2&3) for the heating elements are located under the seat (1). 


NOTE: When checking heated seat elements for continuity, be certain to move the heating element being 
checked. Moving the element, such as sitting in the seat will eliminate the possibility of an intermittent open 
in the element which would only be evident if the element was in a certain position. Failure to check the 
element in various positions could result in an incomplete test. 


1. Locate and disconnect the seat electrical connec- 
tor. 


2. Check the resistance between the circuit leading in 
and out of the suspect heated seat element. The 
resistance should be between 3.0 - 5.5 ohms for a 
seat cushion element and 4.0 - 6.0 ohms for a seat 
back element. If OK, (Refer to 8 - ELECTRICAL/ 
HEATED SEATS - DIAGNOSIS AND TESTING). If 
not OK, replace the inoperative heated seat 
element. 


81154126 
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REMOVAL 


NOTE: Do not remove the factory installed heating 
elements (3) from the seat or seat back cushions. 
The original element is permanently attached and 
cannot be removed without permanent damage. 
The replacement heating element is designed to 
be applied directly on top of the inoperative fac- 
tory installed heating element. 


1. Disconnect and isolate the battery negative cable. 


2. Remove the appropriate seat cushion, (Refer to 23 
- BODY/SEATS/SEAT CUSHION COVER - 
REMOVAL) or seat back trim cover, (Refer to 23 - 
BODY/SEATS/SEAT BACK CUSHION / COVER - 
REMOVAL). 


3. Disconnect the inoperative heated seat cushion or 
seat back element electrical connectors (2). 


4. Locate the wires leading from the inoperative heat- 
ing element and cut them off flush with the edge of 
the original heating element. 


INSTALLATION 


1. Peel off the adhesive backing on the back of the 
replacement heating element (2) and stick directly 
on top of the factory installed heating element (1). 


CAUTION: During the installation of the replace- 
ment heating element, be careful not to fold or 
crease the element assembly. Folds or creases will 
cause premature failure. 


PM 


80с91410 


80c91cf2 


РМ 


2. Connect the new heating element electrical соп- 
nectors (3&4). 


3. Connect the battery negative cable. 
4. Verify heated seat system operation. 


5. Install the appropriate seat cushion, (Refer to 23 - 
BODY/SEATS/SEAT CUSHION COVER - INSTAL- 
LATION) or seat back trim cover, (Refer to 23 - 
BODY/SEATS/SEAT BACK CUSHION / COVER - 
INSTALLATION). 


NOTE: Make certain the seat wire harness is cor- 
rectly routed through the seat and seat back. The 
excess wire between the cushion and back ele- 
ments should be securely tucked between the rear 
of the cushion foam and the rear carpet flap of the 
trim cover. 
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MODULE-HEATED SEATS 
DESCRIPTION 


The heated seat module (2) is located under the left 
front seat. It has a single electrical connector (1) and 
a push pin style retainer that secures it to the seat 
pan. The module can be accessed from under the 
front left seat with the seat in the full back position. 


The heated seat module is a microprocessor designed 
to use the Local Interface Network (LIN) data bus 
messages from the instrument cluster also known as 
the Cabin Compartment Node (CCN). The CCN 
receives inputs from the heated seat switches and in 
turn signals the heated seat module to operate the 
heated seat elements for both front seats. 


8183b994 


OPERATION 


The heated seat module operates on fused battery current received from the ignition switch. The module is 
grounded to the body at all times through the electrical connector. Inputs to the module include Local Interface 
Network (LIN) data bus messages and standard hardwired 12 volt power and ground. In response to the LIN inputs 
the heated seat module will control the battery current to the appropriate heated seat elements. 


When a heated seat switch LIN data bus signal is received by the heated seat module, the module energizes the 
selected heated seat element. The Low heat set point is about 38°C (100.4°F), and the High heat set point is about 
42°C (107.6°Р). 


In addition to operating the heated seat elements, the heated seat module sends LED illumination messages to the 
CNN via the LIN data bus. The CNN then sends the LED illumination message to the accessory switch bank so that 
the appropriate LEDs are illuminated for any given heating level. Pressing the switch once will select high-level 
heating. Pressing the switch a second time will select low-level heating. Pressing the switch a third time will shut the 
heating elements off. 


If the heated seat module detects a heated seat element OPEN or SHORT circuit, it will record and store the appro- 
priate diagnostic trouble code (DTC). 


DIAGNOSIS AND TESTING 
HEATED SEAT MODULE 


In order to obtain conclusive testing, the heated seat system and the Local Interface Network (LIN) data bus circuit 
must be checked. Any diagnosis of the heated seat system should begin with, the use of a scan tool and the 
appropriate diagnostic service information. 


Refer to the appropriate wiring information for complete circuit schematic or connector pin-out information. 
NOTE: Vehicles equipped with the heated seat option utilize a low voltage cut-off feature. This feature turns 


off power to the heated seat system anytime vehicle voltage is below 11.7v or above 15.5v. Be certain to 
check the vehicle electrical system for proper voltage anytime the power seat system appears inoperative. 


Before any testing of the heated seat system is attempted, the battery should be fully-charged. 


РМ 


REMOVAL 


CAUTION: The Heated Seat Module mounting tab 
can be damaged during module removal and 
installation. Use care to properly align tab to pre- 
vent binding that could result in tab breakage. 


1. Position the right front seat to the full rearward 
position. 


2. Disconnect and isolate the battery negative cable. 


3. Disconnect the wire harness connector (4) from the 
heated seat module (3). 


4. Unsnap the heated seat module retaining tab (2) 
from the seat pan (1). 


5. Remove the heated seat module (3) from the 
vehicle. 


INSTALLATION 
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CAUTION: The Heated Seat Module mounting tab can be damaged during module removal and installation. 
Use care to properly align tab to prevent binding that could result in tab breakage. 


1. Install the heated seat module (3) into the vehicle. 

2. Position the retaining tab (2) with the mounting 
hole in the seat pan (1). Firmly apply even pres- 
sure to the module (3) until the mounting tab is 
fully seated. 

3. Connect the wire harness connector (4) to the 
heated seat module (3). 

4. Connect the battery negative cable. 


5. Check for proper heated seat system operation. 


816ba78c 
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SWITCH-HEATED SEAT 
DESCRIPTION 


The heated seat switches are located in the center 
stack (1) of the instrument panel. The switches are 
located on the outer edges of the accessory switch 
bank (2). If either of the switches is damaged or inop- 
erative the complete accessory switch bank assembly 
must be replaced. 


When either of the heated seat switches are 
depressed a switch status message is sent to the Cab 
Compartment Node (CCN) or instrument cluster via 
the Local Interface Network (LIN) data bus. The CCN 
then sends a message via the LIN data bus to the 
heated seat module, signaling the module to energize 
the heating element for the selected seat. Amber Light 
Emitting Diodes (LEDs) in the top portion of each 
Switch indicate the level of heat in use: Two LEDs are 
illuminated for high, one for low, and none for off. The 2 

heated seat module sends the LED illumination mes- 8182b4bc 
sage to the CNN via the LIN data bus. The CNN then 

sends the LED illumination message to the accessory switch bank so that the appropriate LEDs are illuminated for 
any given heating level. Pressing the switch once will select high-level heating. Pressing the switch a second time 
will select low-level heating. Pressing the switch a third time will shut the heating elements off. 


The LED indicator lamps in each heated seat switch cannot be repaired. If the LED lamps are inoperative or dam- 
aged, or the switch is inoperative or damaged the complete accessory switch bank assembly must be replaced. 


OPERATION 


The heated seat switches are active any time the Local Interface Network (LIN) data bus is active. Depressing the 
heated seat switch provides a switch status message to the Cabin Compartment Node (CCN) via the LIN data bus. 
The ССМ is responsible for supplying the LIN data bus message to the heated seat module, signaling the module 
to power the heated seat element of the selected seat and maintain the temperature setting. If the heated seat 
switch is depressed to a different position (Low or High) than the currently selected state, the CCN will go through 
the process again to change the temperature setting. 


DIAGNOSIS AND TESTING 
HEATED SEAT SWITCH 


In order to obtain conclusive testing, the heated seat system and the Local Interface Network (LIN) data bus circuit 
must be checked. Any diagnosis of the heated seat system should begin with, the use of a scan tool and the 
appropriate diagnostic service information. 


Refer to the appropriate wiring information for complete circuit schematic or connector pin-out information. 


NOTE: Vehicles equipped with the heated seat option utilize a low voltage cut-off feature. This feature turns 
off power to the heated seat system anytime vehicle voltage is below 11.0v or above 15.5v. Be certain to 
check the vehicle electrical system for proper voltage anytime the power seat system appears inoperative. 


Before any testing of the heated seat system is attempted, the battery should be fully-charged. 
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REMOVAL 


WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Disconnect and isolate the 
negative battery (ground) cable, then wait two minutes for the airbag system capacitor to discharge before 
performing further diagnosis or service. This is the only sure way to disable the airbag system. Failure to 
take the proper precautions could result in accidental airbag deployment and possible personal injury or 
death. 


NOTE: The heated seat switches are integral to the accessory switch bezel and cannot be serviced sepa- 
rately. 


1. Disconnect and isolate the negative battery cable. | 

2. Remove the center bezel from the instrument panel “ | М 
and place it оп a work bench (Refer їо 23 - BODY/ 1 | | 
INSTRUMENT PANEL/BEZEL-CENTER - 
REMOVAL). 


3. Remove the screws that secure the accessory № Ж 
0 


switch bank (4) to Ше back of the center реге! апа 
remove the accessory switch bank. 


- 


817cd2d0 


INSTALLATION 


NOTE: There are different instrument panel acces- - 
sory switch banks available based on the option Ш | 

content of the vehicle. Ensure the accessory | 1 || 
switch bank being installed matches Ше vehicle tS 
options. = 


1. Position Ше accessory switch bank (4) onto the Lc “Ж 
back of the instrument panel center bezel. | 


2. Install the screws that secure the accessory switch 5 2 ho 
bank to the center bezel. Tighten the screws to В: 5) 
1N-m (8 in. Ibs.). А: 

3. Install the center bezel onto the instrument panel o АА MOS з 
(Refer to 23 - BODY/INSTRUMENT PANEL/BE- A ве xg, 
ZEL-CENTER - INSTALLATION). , 59 & 

4. Reconnect the negative battery cable. i (а) 


5. Verify heated seat system operation. 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. 


e Set Condition: 
A shorted low condition on the (X21)/(X22) Horn Control Output circuit. 


Possible Causes 
(X21) HORN CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 


(X22) HORN CONTROL OUTPUT CIRCUIT SHORTED TO GROUND (EXPORT) 
TIPM 


Diagnostic Test 


1 . VERIFY ОТС B2336-HORN CONTROL CIRCUIT LOW IS ACTIVE 


PM 


With the scan tool, erase TIPM DTCs. 
Operate the Horn Switch several times. 
With the scan tool, read TIPM DTCs. 


Does the scan tool display active DTC B2336-HORN CONTROL CIRCUIT LOW? 


Yes >> Go To2 


No >> Check for an intermittent condition by inspecting the related wiring harness for chafed, pierced, pinched, 
and partially broken wires. Also, inspect the related connectors for broken, bent, corroded, or contami- 


nated terminals. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 


MODULES - STANDARD PROCEDURE) 


2. (X21) (X22) HORN CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 


Turn the ignition off 
Disconnect the horn connector(s). 
Disconnect the C11 TIPM harness connector. 
Measure the resistance between ground and the Horn Control Output 
circuits) at the horn connector(s). 
Is the resistance below 100 ohms? 


Yes >> Hepair the (X21)/(X22) Horn Control Output circuit for a 
short to ground. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go To З 


HORN-NO.1 poem 2 


1 (EXPORT) 


8180252f 
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3. HORN 


Connect the C11 TIPM harness connector. 
Turn the ignition on, engine not running. 
Using the scan tool under the TIPM Actuators, actuate the Horn. 


With a 12-volt test light connected to ground, probe the Horn Control 
Output circuit at the Horn connector(s). 


Does the test light illuminate brightly and flash on and off? 


Yes >> Нерасе the Horn(s) as necessary per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go То 4 


HORN 2 
1 (EXPORT) 


8180255d 


4. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 


Pay particular attention to all Power and Ground circuits. 
Were any problems found? 


Yes >> Repair as necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


No >> Replace the Totally Integrated Power Module per Service Information. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 
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B2337-HORN CONTROL CIRCUIT HIGH (TIPM) 
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For а complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. 


• Set Condition: 
A shorted high condition in the (X21)/(X22) Horn Control Output circuit. 


Possible Causes 


(X21) HORN CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 


(X22) HORN CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE (EXPORT) 
EXCESSIVE RESISTANCE IN THE HORN OR CASE GROUND 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . CHECK FOR ACTIVE DTC B2337 – HORN CONTROL CIRCUIT HIGH IN THE TIPM 


Turn the ignition on. 

With the scan tool, record and erase DTC's 
Operate the Horn Switch several times. 
With the scan tool, read DTC's. 


Does the scan tool display active DTC B2337- HORN CONTROL CIRCUIT HIGH? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


2. CHECKING THE HORN(S) 


Turn the ignition off. 
Disconnect the Horn(s) connector(s). 
Momentarily jumper 12-volts to the horn(s). 


Did the horn(s) operate properly? 
Yes >> Go То 4 
Мо >> Со 103 


3. CASE GROUND CIRCUIT OPEN 
Using a 12-volt test light connected to 12-volts, check for a good case ground at the horn(s) case. 


Does the test light illuminate brightly? 


Yes >> Replace the Horn(s) as necessary. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


No >> Repair the open or excessive resistance at the horn(s) case ground. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 
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4. (X21) (X22) HORN CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 


Turn the ignition off 

Disconnect the C11 TIPM harness connector. 

Ignition on, engine not running. 

Measure the voltage between (X21)/(X22) Horn Control Output circuit(s) 
and ground at the horn connector(s). 


Is there any voltage present? 


Yes >> Repair the short to battery voltage in the (X21)/(X22) Horn 
Control Output circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Со To 5 


1 1 (EXPORT) 


81802fa9 


5. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 


Pay particular attention to all Power and Ground circuits. 
Were any problems found? 


Yes >> Repair as necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


No >> Replace the Totally Integrated Power Module per Service Information. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 
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For а complete wiring diagram Refer to Section 8W 
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е When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. 


e Set Condition: 
An open condition on the (X21)/(X22) Horn Control Output circuit. 


Possible Causes 


TERMINAL DAMAGE OR CORROSION 
(X21) HORN CONTROL OUTPUT CIRCUIT OPEN 


(X22) HORN CONTROL OUTPUT CIRCUIT OPEN (EXPORT) 
HORN CASE GROUND 

HORN 

TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . CHECK FOR ACTIVE DTC B2338-HORN CONTROL CIRCUIT OPEN 


Turn the ignition on. 
With the scan tool, record and erase DTC's 
Operate the horn switch several times. 
With the scan tool, read DTC's. 
Does the scan tool display active DTC B2338-HORN CONTROL CIRCUIT OPEN? 


Yes >> Go То 2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 


Turn the ignition off. 
Inspect the following connector terminal condition. Check for signs of corrosion build up or damage that would com- 
promise the terminal to controller pin connector. 
NOTE: Make sure that all in-line connectors are inspected for corrosion and/or damage. 
Disconnect the horn connectors. 
Disconnect the C11 TIPM harness connector. 
Visually inspect the wiring harness. Look for any chafed, pierced, pinched or partially broken wires hidden in the 
wire insulation. 
Were any of the above conditions found? 


Yes >> Repair or replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


No >> Go То З 


РМ------------------------ HORN SYSTEM - ELECTRICAL DIAGNOSTICS — 8H - 11 


3. (X21) (X22) HORN CONTROL OUTPUT CIRCUIT OPEN 


NOTE: Cavity 8 at the C11 TIPM harness connector is for export 
vehicles only. 

Turn the ignition off 

Measure the resistance of the (X21)/(X22) Horn Control Output circuit 
between the C11 TIPM harness connector and the Horn connector(s). 


Is the resistance below 5.0 ohms? 


Yes | »» Go To 4 

No >> Repair the (X21)/(X22) Horn Control Output circuit for an 
open. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 


pam 2 


1 (EXPORT) 


MODULE- 
TOTALLY 
INTEGRATED 


POWER C11 81806963 


4. CHECKING HORN OPERATION 

Turn the ignition off. 

Disconnect the horn(s) connector(s) if not disconnected. 
Momentarily jumper 12-volts to the horn(s). 


Did the horn(s) operate properly? 
Yes >> Со To 6 
No >> Go То 5 


D. CASE GROUND CIRCUIT OPEN 
Using a 12-volt test light connected to 12-volts, check for a good case ground at the horn(s) case. 


Does the test light illuminate brightly? 


Yes >> Нерасе the Horn(s) as necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


No >> Repair the open or excessive resistance at the horn(s) case ground. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 
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6. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 


Pay particular attention to all Power and Ground circuits. 
Were any problems found? 


Yes >> Нера as necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


No >> Нерасе the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 
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B2339 - HORN SWITCH STUCK - CCN 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
Continuously. 


e Set Condition: 
The Cluster senses that the Horn switch is in the Set position for greater than 50 seconds. 


Possible Causes 


HORN SWITCH 
CLOCKSPRING 


(X3) HORN SWITCH SENSE CIRCUIT SHORTED TO GROUND 
CLUSTER 


Diagnostic Test 


1 . VERIFY DTC B2339 — HORN SWITCH STUCK IS ACTIVE 


With the scan tool, erase CCN DTOs. 
Operate the Horn Switch several times. 
Wait 1 minute. 

With the scan tool, read CCN DTCs. 


Does the scan tool display active DTC B2339 - HORN SWITCH STUCK? 


Yes >> Go To2 


No >> Check for an intermittent condition by inspecting the related wiring harness for chafed, pierced, pinched, 
and partially broken wires. Also, inspect the related connectors for broken, bent, corroded, or contami- 
nated terminals. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. HORN SWITCH 


WARNING: Turn the ignition off, disconnect the battery and wait 


two minutes before proceeding. {SF 
WARNING: Do not place an intact undeployed airbag face down on [0] 


а hard surface, the airbag will propel into the air if accidentally Go) 
deployed, and could results in serious or fatal injury. Ғы 
Remove the Driver Airbag іп accordance with the Service information. 23 WHITE 
Disconnect the Steering Control Module C5 connector. H 

NOTE: Before proceeding, thoroughly inspect the wiring harness "Hr mmn 


and connectors between the Horn Switch for a short to ground or 


to any other circuit. MODULE- 
Measure the resistance between the (X3) Horn Switch Sense circuit at STEERING 
А CONTROL C5 
the C5 connector to the Radio Control Return. 816dabc9 


Is the resistance below 5.0 ohms? 


Yes >> Replace the Horn Switch in accordance with the Service Information. 
No >> Go to 3 
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3. CLOCKSPRING 
Disconnect the Steering Control Module C2 connector. 
With the scan tool, erase CCN DTOs. 
АЕ 


Май 1 minute. 
With the scan tool, read CCN DTCs. 


Does the scan tool display active DTC B2339 - HORN SWITCH 
STUCK? 


Yes >> Go То 4 


No >> Replace the Steering Control Module in accordance with the 
Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


4. (X3) HORN SWITCH SIGNAL CIRCUIT SHORT TO GROUND 


Disconnect the Cluster C3 connector. 
Measure the resistance between ground and the (X3) Horn Switch cir- 
cuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (ХЗ) Horn Switch circuit for a short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Replace the Cluster in accordance with the Service Informa- 
tion. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


MODULE- 
STEERING 
CONTROL C2 


816dbdOb 


спопопопсо 


спопопопшсаосо 


ШШ 


= 


CLUSTER C3 


816dac8d 
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B2371-HORN CONTROL CIRCUIT OVERCURRENT (TIPM) 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. 


e Set Condition: 
An overcurrent condition in the (X21)/(X22) Horn Control Output circuit. 


Possible Causes 


TERMINAL DAMAGE OR CORROSION 
(X21) HORN CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 


(X22) HORN CONTROL OUTPUT CIRCUIT HIGH RESISTANCE (EXPORT) 
HORN CASE GROUND 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . CHECK FOR АСТМЕ DTC В2371 HORN CONTROL CIRCUIT OVERCURRENT 


Turn the ignition on. 
With the scan tool, record and erase DTC's. 
Operate the Horn Switch several times. 
With the scan tool, read DTC's. 
Does the scan tool display active DTC B2371-HORN CONTROL CIRCUIT OVERCURRENT? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 


Turn the ignition off. 
Inspect the following connector terminal condition. Check for signs of corrosion build up or damage that would com- 
promise the terminal to controller pin connector. 


NOTE: Make sure that all in-line connectors are inspected for corrosion and/or damage. 
Disconnect the Horn connectors. 
Disconnect the C11 TIPM harness connector. 
Visually inspect the wiring harness. Look for any chafed, pierced, pinched or partially broken wires hidden in the 
wire insulation. 
Were any of the above conditions found? 


Yes >> Hepair or replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


No >> Go To З 
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d. (X21)/(X22) HORN CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 
With a jumper wire, connect one end to the (X21) Horn Control Output 
circuit at the Horn connector and the other to a clean chassis ground. 


Using a 12-volt test light to battery voltage, probe the (X21) Control 
Output circuit in the C11 TIPM harness connector. 


NOTE: Cavity 8 at the C11 TIPM harness connector is for export 
vehicles only. 


NOTE: If this is an export vehicle, follow the previous steps for the 
(X22) Horn Control Circuit also. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


Yes >> Go To 4 
No >> Repair the excessive resistance in the Horn Control Output 
circuit. 


Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 


MODULE- 
TOTALLY 

INTEGRATED 

POWER СМ 8180869b 


4. CHECKING HORN OPERATION 


Turn the ignition off. 
Disconnect the horn(s) connector(s) if not disconnected. 
Momentarily jumper 12-volts to the horn(s). 


Did the horn(s) operate properly? 
Yes >> Со To 6 
No >> Go То 5 


D. CASE GROUND CIRCUIT OPEN 


Using a 12-volt test light connected to 12-volts, check for a good case ground at the horn(s) case. 


Does the test light illuminate brightly? 


Yes >> Нерасе the Horn(s) as necessary. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


No >> Repair the open or excessive resistance at the horn(s) case ground. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 
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6. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 

Using the schematics as a guide, inspect the wire harness and connectors. 

Pay particular attention to all Power and Ground circuits. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


No >> Replace the Totally Integrated Power Module per Service Information. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 
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HORN SYSTEM - SERVICE INFORMATION 
DESCRIPTION 


A single note (domestic) or dual note (export) electric horn system is installed on this vehicle. 

The horn system features electromagnetic horn(s). The horn system includes the following major components: 
e Horn - The horn(s) are located on the left and right side frame rail. 
• Horn Relay - The horn relay is located in the Junction Block (JB). 
• Horn Switch - The horn switch is located under the driver airbag. 


OPERATION 


The horn system operates on battery current received through a fuse in the Totally Integrated Power Module (TIPM). 
The horn system circuit is designed so that the system will remain operational, regardless of the ignition switch 
position. 


DIAGNOSIS AND TESTING - HORN SYSTEM 
HORN SYSTEM TEST TABLE 


CONDITION POSSIBLE CAUSE CORRECTION 


HORN SOUNDS CONTINUOUSLY. 1. INOPERATIVE HORN 1. REPLACE RELAY, IF 
NOTE: IMMEDIATELY UNPLUG HORN RELAY. INOPERATIVE 
AND RELAY IN THE JUNCTION 
BLOCK 


2. HORN CONTROL 2. CHECK TERMINAL 65 IN TIPM 
CIRCUIT TO RELAY FOR CONTINUITY TO GROUND 
SHORTED TO GROUND. INDICATES: 
A. WIRING HARNESS SHORTED TO 
GROUND. 
B. FIND THE SHORT AND REPAIR 
AS NECESSARY. 


4. PINCHED HORN 4. REPLACE DRIVER AIRBAG. 
SWITCH WIRE UNDER 
DRIVER AIRBAG MODULE. 


5. INOPERATIVE HORN 5. REPLACE DRIVER AIRBAG. 
SWITCH 


HORN SOUNDS INTERMITTENTLY AS | 1. HORN RELAY CONTROL | 1. REMOVE DRIVER AIRBAG AND 

THE STEERING WHEEL IS TURNED. CIRCUIT X3 IS SHORTED CHECK FOR RUBBING OR LOOSE 
TO GROUND INSIDE WIRE/CONNECTOR, REPAIR AS 
STEERING WHEEL. NECESSARY. 


2. PINCHED HORN 2. REPLACE DRIVER AIRBAG. 
SWITCH WIRE UNDER 
DRIVER AIRBAG. 


3. INOPERATIVE HORN 3. REPLACE DRIVER AIRBAG. 
SWITCH. 

HORN DOES NOT SOUND 1. CHECK FUSE 23 IN THE 1. REPLACE FUSE IF 
TIPM. INOPERATIVE. 


2. NO VOLTAGE AT HORN 2. NO VOLTAGE, REPAIR TIPM AS 
RELAY TERMINALS 62 & 66 | NECESSARY. 
AND FUSE IS OK. 


3. OPEN CIRCUIT FROM 3. REPAIR CIRCUIT AS 
TERMINAL 65 OF THE NECESSARY. 

RELAY TO HORN SWITCH 

X3 CIRCUIT. 
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CONDITION POSSIBLE CAUSE 


4. INOPERATIVE OR 
DAMAGED HORN. 


5. INOPERATIVE HORN 
SWITCH 

FUSE BLOWS WHEN HORN IS 

BLOWN 


1. SHORT CIRCUIT IN 
HORN OR HORN WIRING 


1. SHORT CIRCUIT 


FUSE BLOWS WITHOUT BLOWING 
HORN 


NOTE: FOR WIRING REPAIRS REFER 
TO GROUP 8W, WIRE DIAGRAMS. 


PM 


CORRECTION 


4. VOLTAGE AT HORN WHEN HORN 
SWITCH IS PRESSED, REPLACE 
HORN. 


5. REPLACE DRIVER AIRBAG. 


1. REMOVE HORN RELAY, CHECK 
FOR SHORTED HORN OR HORN 
WIRING. DISCONNECT HORN WIRE 
HARNESS TO ISOLATE SHORT 
AND REPAIR AS NECESSARY. 


1. REMOVE RELAY, INSTALL NEW 
FUSE, IF FUSE DOES NOT BLOW 
REPLACE HORN RELAY. IF FUSE 
BLOWS WITH RELAY REMOVED, 
CHECK FOR SHORT TO GROUND 
WITH OHMMETER BETWEEN 
TERMINALS 62 & 66 AND THE 
FUSE TERMINAL. REPAIR AS 
NECESSARY. 
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HORN 
DIAGNOSIS AND TESTING - HORN 


Disconnect wire connector at horn. 

Using a voltmeter, connect one lead to ground terminal and the other lead to the positive wire terminal. 

. Depress the horn switch, battery voltage should be present. 

. № no voltage, (Refer to 8 - ELECTRICAL/HORN - DIAGNOSIS AND TESTING). If voltage is OK, go to Step 5. 
. Using ohmmeter, test ground wire for continuity to ground. 

. If no ground repair as necessary. 

. If wires test OK and horn does not sound, replace horn. 


REMOVAL 


1. Disconnect and isolate the battery negative cable. 


NOOR оо го = 


2. Remove Ше left or right front wheelhouse splash 
shield. 


3. Disconnect the harness connector. 
4. Remove the fastener securing the horn the vehicle. 


817cd462 


INSTALLATION 


1. Install the fastener securing the horn to the vehicle. 


2. Connect the harness connector. 


3. Install the left or right front wheelhouse splash 
shield. 


4. Connect the battery negative cable. 


817cd462 
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HORN RELAY 
REMOVAL 


1. Disconnect and isolate the battery negative cable. 


2. Remove cover from Totally Integrated Power Mod- 
ule (TIPM). 


3. Using special tool C-4817 (1), grip the relay (2) by 
the sides and pull upward with an even effort. 


INSTALLATION 


1. Align relay (2) with Totally Integrated Power Module 
(TIPM) and press into position. 

2. Install cover to TIPM. 

3. Connect battery negative cable. 


PM 


80d305c0 


80d305c0 
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HORN SWITCH 
DESCRIPTION 


WARNING: 
On vehicles equipped with an airbag, refer to restraint systems for warnings and cautions before servicing 
the horn switch. 


The horn switch is mounted inside the driver airbag. The horn switch has three contacts that are grounded when the 
driver airbag is depressed. 


OPERATION 


When the Driver Airbag Cover is pressed, the horn switch makes contact to ground. The ground signal is carried to 
the horn relay and the horn sounds. The horn switch grounds to the airbag housing. 


REMOVAL 


WARNING: 
On vehicles equipped with an airbag, refer to restraint systems for warnings and cautions before servicing 
the horn switch. 


1. Disconnect and isolate the battery negative cable. 


2. Remove the driver airbag. (Refer to 8 - ELECTRI- 
CAL/RESTRAINTS/DRIVER AIRBAG - REMOVAL). n ИТ 


3. Disconnect the connector from the clockspring. 
4. Remove the three mounting fasteners. 
; 
| 
817c0c33 


5. Remove the horn switch. 


INSTALLATION 


1. Install the horn switch. 
. Install the three mounting fasteners. 
. Connect the electrical connector to the clockspring. 


. Install the driver airbag. (Refer to 8 - ELECTRICAL/ 
RESTRAINTS/DRIVER AIRBAG - INSTALLATION) 


5. Connect the battery negative cable. 


~ оо Г 
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РІМ AAA IGNITION CONTROL 81-1 


IGNITION CONTROL 
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81-2 IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS 
IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS 
DIAGNOSIS AND TESTING 


PM 


РМ IGNIT 
B2104-IGNITION RUN/START CONTROL CI 


ION SYSTEM - ELECTRICAL DIAGNOSTICS 
RCUIT LOW 


8l - 3 


ПЕ. 1 MODULE- 
| TOTALLY 
INTEGRATED 
| | № | ELECTRONICS | PowER 
| | FUSED | 
битом | | 
| | “эшен | | 
| | ОЛРОТ 
| c gene | | 
| 
| A 
| | 
FUSE | 
| 0 2 | 
| 10A 
|] | 
С eR Е 220] 
мат ем 
ЕХСЕРТ | 
га | и 
F200 F200 om 
18 20 | 
PKILB РКАВ 
то 
ОТНЕВ 
MODULES 
her 
— — = — п MODULE: 
| (oio. 1 осеоднт 
| SWITCH RESTRAINT 
TEES, | CONTROLLER 
Runstart) | 1080) 
а 


Гар YELLOW 


LE 


Т фер 
7 1 |: | 
1 1 qe spl 
Ы : 16 в ТМ 
2 17 Пе эр 
20 17 p 55 38 16 
MODULE- MODULE- 
TOTALLY TOTALLY MODULE. 
INTEGRATED INTEGRATED OCCUPANT 
POWER C11 POWER C7 RESTRAINT 
CONTROLLER C2 
(ORC) 


8182e110 


For a complete wiring diagram Refer to Section 8W. 


81-4 IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS ———— — ——— —— —— ————————— PM 


е When Monitored: 
With the ignition on. 


• Set Condition: 
(F200) Fused Ignition Switch Output (Run-Start) circuit low. 


Possible Causes 


(F200) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT SHORT TO GROUND 


ORC INTERNAL SHORT 
TIPM 


Diagnostic Test 


1. cHECK FOR ACTIVE DTC 


With the scan tool, read the active DTC's. 
Cycle the ignition switch from off to on, leaving the ignition off for a minimum of 30 seconds. 
With the scan tool, read the active DTC's. 


Does the scan tool display this DTC as active? 
Yes >> Go То2 


Мо >> If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 


2. ORC INTERNAL SHORT 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. {Si 
Disconnect the ORC C2 harness connector. 

Turn the ignition on. YELLOW (C2) 
Reconnect the battery. р 
With the scan tool, read DTCs. 


Does the scan tool display B2104-IGNITION RUN/START CON- 
TROL CIRCUIT LOW? 


Yes >> Go To 3 
No >> Replace the ORC in accordance with the service informa- 


MODULE- 


tion . OCCUPANT 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - RESTRAINT 
ELECTRICAL/ELECTRONIC CONTROL MODULES - а 


(PREMIUM) 


STANDARD PROCEDURE) 816bf8bO 


РМ---------------------ІСМІТІОМ SYSTEM - ELECTRICAL DIAGNOSTICS 81-5 


3. (F200) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT SHORT TO GROUND 


Turn the ignition off. 

Disconnect the TIPM C7 harness connector. 

Measure the resistance between ground and the (F200) Fused Ignition 
Switch Output (Run-Start) circuit. 


Is the resistance below 10K ohms? 


Yes >> Repair the (F200) Fused Ignition Switch Output (Run-Start) 
circuit for a short to ground. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


‘al 
502) 


MODULE- 


No >> Repair the TIPM in accordance with the service information. OCCUPANT 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - 5 CURIE Қ 
ELECTRICAL/ELECTRONIC CONTROL MODULES - (PREMIUM) 


STANDARD PROCEDURE) 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C7 


816bf8b4 


81-6 


IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS 


B2105-IGNITION RUN/START CONTROL CIRCUIT HIGH 


PM 


Ри 0- 1 MODULE- 
| TOTALLY 

| INTEGRATED 
| | № | ELECTRONICS | PowER 
| | FUSED | 

| 19470 | | 
| SWITCH | | 
| | от 
| c gene | | 

| 
| Дд 
| | 
FUSE | 
| 0 T | 
| 10A 
NA 
| | 
EIS E 
m (Y etn 

EXCEPT ү : 

T E 2 

F200 F200 om 

18 20 l 

PKILB РКАВ 

то 
OTHER 
MODULES 


— — — — 7 MODULE. 

FUSED 
| юмтом | OCCUPANT 
| SWITCH RESTRAINT 

| CONTROLLER 
| OUTPUT 
Runstart) | 1080) 

lL __——ıu 


= 


Т prop 1 
1 |: | 
1 1 qe spl 
: 8 { по 
17 Пе эр 
20 17 p 55 38 16 
MODULE- MODULE- 
TOTALLY TOTALLY MODULE. 
INTEGRATED INTEGRATED OCCUPANT 
POWER C11 POWER C7 RESTRAINT 
CONTROLLER C2 


(ORC) 


уа YELLOW 


8182e110 


For a complete wiring diagram Refer to Section 8W. 


РМ IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS 


• When Monitored: 
With the ignition on. 


e Set Condition: 
(F200) Fused Ignition Switch Output (Run-Start) circuit high. 


Possible Causes 


8l - 7 


(F200) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT SHORT TO VOLTAGE 


(F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT SHORT TO VOLTAGE 
ORC 
TIPM 


Diagnostic Test 


1. cHECK FOR ACTIVE DTC 


With the scan tool, read the active DTC's. 
Cycle the ignition switch from off to on, leaving the ignition off for a minimum of 30 seconds. 


With the scan tool, read the active DTC's. 
Does the scan tool display this DTC as active? 
Yes >> Go To2 


No 


>> If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 


visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 


terminals. 


2. ORC INTERNAL SHORT TO VOLTAGE 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the ORC C2 harness connector. 

Turn the ignition on. 

Reconnect the battery. 

With the scan tool, read DTCs. 


Does the scan tool display B2105-IGNITION RUN/START CON- 
TROL CIRCUIT HIGH? 


Yes >> Go To 3 е? 
Мо >> Нерасе ће ORC іп accordance with the service informa- — 
tion. OCCUPANT 


RESTRAINT 
CONTROLLER С2 (ОКС) 
(PREMIUM) 


Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


ча? 


YELLOW 3 
2 
1 

о 


816bfd2a 


81-8 IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS 


PM 


3. (F200) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT SHORT TO VOLTAGE 


Turn the ignition off. 
Disconnect the TIPM C7 harness connector. 
Turn the ignition on. 
Measure the voltage of the (F200) Fused Ignition Switch Output (Run- 
Start) circuit. 
Is the voltage above 10 volts ? 


Yes >> Repair the (F200) Fused Ignition Switch Output (Run-Start) 
circuit for a short to voltage. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go To 4 


MODULE- 
OCCUPANT 
RESTRAINT 

CONTROLLER C2 (ORC) 
(PREMIUM) 


MODULE- 
TOTALLY 
INTEGRATED 


POWER C7 
816bfd2e 


4. (F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT SHORT TO VOLTAGE 


Turn the ignition off. 
Disconnect the TIPM C11 harness connector. 
Turn the ignition on. 
Measure the voltage of the (F202) Fused Ignition Switch Output (Run- 
Start) circuit. 
Is the voltage above 10 volts ? 


Yes >> Repair the (F202) Fused Ignition Switch Output (Run-Start) 
circuit for a short to voltage. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Нерасе the TIPM in accordance with the service informa- 
tion. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C11 


81868d96 


РМ IGNIT 
B2106-IGNITION RUN/START CONTROL CI 


ION SYSTEM - ELECTRICAL DIAGNOSTICS 
RCUIT OPEN 


8l - 9 


ПЕ. 1 MODULE- 
| TOTALLY 
INTEGRATED 
| | № | ELECTRONICS | PowER 
| | FUSED | 
битом | | 
| | “эшен | | 
| | ОЛРОТ 
| c gene | | 
| 
| A 
| | 
FUSE | 
| 0 2 | 
| 10A 
|] | 
С eR Е 220] 
мат ем 
ЕХСЕРТ | 
га | и 
F200 F200 om 
18 20 | 
PKILB РКАВ 
то 
ОТНЕВ 
MODULES 
her 
— — = — п MODULE: 
| (oio. 1 осеоднт 
| SWITCH RESTRAINT 
TEES, | CONTROLLER 
Runstart) | 1080) 
а 


Гар YELLOW 


LE 


Т фер 
7 1 |: | 
1 1 qe spl 
Ы : 16 в ТМ 
2 17 Пе эр 
20 17 p 55 38 16 
MODULE- MODULE- 
TOTALLY TOTALLY MODULE. 
INTEGRATED INTEGRATED OCCUPANT 
POWER C11 POWER C7 RESTRAINT 
CONTROLLER C2 
(ORC) 


8182e110 


For a complete wiring diagram Refer to Section 8W. 


81-10 IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS —————— РМ 


е When Monitored: 
With the ignition on. 
e Set Condition: 
(F200) Fused Ignition Switch Output (Run-Start) circuit open. 


Possible Causes 
TIPM 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


Check all fuses. 

With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on, leaving the ignition on for a minimum of 10 seconds. 
With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> This is an internal ПРМ DTC. If this DTC is active, replace the ТІРМ in accordance with the service 
information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 


РМ 


IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS 
B2122-IGNITION RUN CONTROL 1 CIRCUIT LOW 


8l - 11 


| р сав савезе a ай атана кейн MODULE- 
| TOTALLY 
l | INTEGRATED 
|| ве ELECTRONICS POWER 
(9 FUSED FUSED | | 
| | IGNITION IGNITION | 
SWITCH SWITCH | 
| | OUTPUT OUTPUT | | 
| | (RUN) (RUN) | | 
| ж ж | 
| FUSE 0 FUSE | 
27 2 
| 104 104 | 
Y | 
| ---2:--- - -- - экен Арен! тт ----- -:-: --- ------ Мате но пе. ан е Е = 
түет 12 Y c8 
EXCEPT 
EXPORT 4 EXPORT 
F929 F929 
18 20 
| ! PK/RD PKIRD 
ром. | | 
Ме 
10 À 6200 
F929 
r FUSED. 771 MODULE: PKIRD 
| ommon | OCCUPANT | ЕХСЕРТ 
HCH RESTRAINT COMPASS COMPASS 
| | CONTROLLER 
OUTPUT DRE 
| qw |1080) e ° 5209 
— ~ = = 
F929 F929 
2 2 
PKIRD PKIRD 
4 РЕЈ 
[ = —— MODULE- ГІ CONTROL-A/C- 
| FUSED | FUSED 
| ONTON | compass | ONTON | HEATER 
SWITCH SWITCH 
OUTPUT | OUTPUT | 
(RUN) (RUN) 
Ра YELLOW и 
| S 
7 к= є со со == са 1 A [ ; n 
16 DAC ONT A 8 1 == со со со со со == 1 
17 в п 1 
поп 22 = 8 == 17 ШЕ M 
E 16 H 8 
ов MODULE: M — m f 
(бо ар TOTALLY i 
ds 25 INTEGRATED 
nos POWER C7 MODULE. 
de ah € TOTALLY 
AES INTEGRATED 
м се 256 POWER СВ 
| 
MODULE- 
OCCUPANT Sr 
RESTRAINT ОВЕ CONTROL-A/C- 
CONTROLLER C2 PÜMPASS HEATER C1 
(ORC) 


81826531 


For а complete wiring diagram Refer to Section 8W. 


81-12 IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS = РМ 


е When Monitored: 
With the ignition on. 
е Set Condition: 
Low voltage on the Fused Ignition Switch Output (RUN). 


Possible Causes 
TIPM 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


Check all fuses. If any fuses are open, diagnose the appropriate circuit. 

With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on, leaving the ignition on for a minimum of 10 seconds. 
With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> This is an internal ПРМ DTC. If this DTC is active, replace the ТІРМ in accordance with the service 
information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 


РМ 


IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS 
B2123-IGNITION RUN CONTROL 1 CIRCUIT HIGH 


8l - 13 


| р сав савезе a ай атана кейн MODULE- 
| TOTALLY 
l | INTEGRATED 
|| ве ELECTRONICS POWER 
(9 FUSED FUSED | | 
| | IGNITION IGNITION | 
SWITCH SWITCH | 
| | OUTPUT OUTPUT | | 
| | (RUN) (RUN) | | 
| ж ж | 
| FUSE 0 FUSE | 
27 2 
| 104 104 | 
Y | 
| ---2:--- - -- - экен Арен! тт ----- -:-: --- ------ Мате но пе. ан е Е = 
түет 12 Y c8 
EXCEPT 
EXPORT 4 EXPORT 
F929 F929 
18 20 
| ! PK/RD PKIRD 
ром. | | 
Ме 
10 À 6200 
F929 
r FUSED. 771 MODULE: PKIRD 
| ommon | OCCUPANT | ЕХСЕРТ 
HCH RESTRAINT COMPASS COMPASS 
| | CONTROLLER 
OUTPUT DRE 
| qw |1080) e ° 5209 
— ~ = = 
F929 F929 
2 2 
PKIRD PKIRD 
4 РЕЈ 
[ = —— MODULE- ГІ CONTROL-A/C- 
| FUSED | FUSED 
| ONTON | compass | ONTON | HEATER 
SWITCH SWITCH 
OUTPUT | OUTPUT | 
(RUN) (RUN) 
Ра YELLOW и 
| S 
7 к= є со со == са 1 A [ ; n 
16 DAC ONT A 8 1 == со со со со со == 1 
17 в п 1 
поп 22 = 8 == 17 ШЕ M 
E 16 H 8 
ов MODULE: M — m f 
(бо ар TOTALLY i 
ds 25 INTEGRATED 
nos POWER C7 MODULE. 
de ah € TOTALLY 
AES INTEGRATED 
м се 256 POWER СВ 
| 
MODULE- 
OCCUPANT Sr 
RESTRAINT ОВЕ CONTROL-A/C- 
CONTROLLER C2 PÜMPASS HEATER C1 
(ORC) 


81826531 


For а complete wiring diagram Refer to Section 8W. 


8l -14 IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS ————— PM 


е When Monitored: 
With the ignition on. 


e Set Condition: 
(F100), (F929) Fused Ignition Switch Output (Run) circuits High. 


Possible Causes 


CHECK THE (F100) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT FOR A SHORT TO VOLTAGE 
CHECK THE (F929) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT FOR A SHORT TO VOLTAGE 


ORC 

COMPASS MODULE 
А/С HEATER CONTROL 
TIPM 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


With the scan tool, read the active DTC’s. 
Cycle the ignition switch from off to on, leaving the ignition on for a minimum of 10 seconds. 
With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 
Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 


2. CHECK FOR ACTIVE DTC B2123-IGNITION RUN CONTROL 1 CIRCUIT HIGH WITH THE OCCUPANT 
RESTRAINT CONTROLLER MODULE DISCONNECTED 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. «АНЕ 
Turn the ignition off. 
Disconnect the ORC C2 harness connector. "4 TERON (C2) 


Turn the ignition on. 
Reconnect the battery. 


With the scan tool, read DTCs. 16 9 
Does the scan tool display active: B2123-IGNITION RUN CON- 26 Е 
TROL 1 CIRCUIT HIGH? зә m 
Yes >> Go to З 
. . MODULE- 
No »» Replace the Occupant Restraint Controller Module in accor- OCCUPANT 
dance with the service information. RESTRAINT 
CONTROLLER C2 (ORC) 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - (PREMIUM) 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 816bf8e0 


STANDARD PROCEDURE) 


РМ—— = — — — |GNITION SYSTEM - ELECTRICAL DIAGNOSTICS 8l - 15 


3. CHECK FOR ACTIVE DTC B2123-IGNITION RUN CONTROL 1 CIRCUIT HIGH WITH THE COMPASS 
MODULE DISCONNECTED 


Turn the ignition off. 


Disconnect the Compass Module harness connector. 
Turn the ignition on. 
With the scan tool, read DTCs. 


Does the scan tool display active: B2123-IGNITION RUN CON- 
TROL 1 CIRCUIT HIGH? 


Yes >> Go to 4 


No >> Replace the Compass Module in accordance with the ser- 
vice information. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


MODULE- 
COMPASS 


8187 1bfc 


4. CHECK FOR ACTIVE DTC B2123-IGNITION RUN CONTROL 1 CIRCUIT HIGH WITH THE A/C HEATER 
CONTROL DISCONNECTED 


Turn the ignition off. 


Disconnect the A/C heater control harness connector. 
Turn the ignition on. 
With the scan tool, read DTCs. 


Does the scan tool display active: B2123-IGNITION RUN CON- 
TROL 1 CIRCUIT HIGH? 


Yes >> Go to 5 


No >> Replace the A/C Heater Control in accordance with the ser- 
vice information. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


CONTROL-A/C- 
HEATER C1 


81871c27 


8l -16 IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS —————————————————————_ РМ 


5. CHECK THE (F100) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT FOR A SHORT ТО VOLTAGE 


Turn the ignition off. 
Disconnect the TIPM C7 harness connector. 
Turn the ignition on. 


Measure the voltage of the (F100) Fused Ignition Switch Output (RUN) 
circuit. 


Is the voltage above 10 volts? 


Yes >> Repair the (F100) Fused Ignition Switch Output (RUN) cir- 
cuit for a short to voltage. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) Коба: 


Nó >> боТоб Кра 


РОМЕК С7 


816676 


6. CHECK THE (F929) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT FOR A SHORT TO VOLTAGE 


Turn the ignition off. 
Disconnect the TIPM C8 harness connector. 
Turn the ignition on. 
Measure the voltage of the (F929) Fused lgnition Switch Output (RUN) 
circuit. 
Is the voltage above 10 volts? 


Yes >> Repair ће (F929) Fused Ignition Switch Output (RUN) cir- 
cuit for a short to voltage. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Нерасе the TIPM in accordance with the service informa- 2. 
tion d INTEGRATED 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - конен 81871c2b 


ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


РМ 


IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS 
B2124-IGNITION RUN CONTROL 1 CIRCUIT OPEN 


8l - 17 


Г сав савезе ааа ааа ак аналы ай атана кейн MODULE- 
| TOTALLY 
l | INTEGRATED 
|| ве ELECTRONICS POWER 
(9 FUSED FUSED | | 
| | IGNITION IGNITION | 
SWITCH SWITCH | 
| | OUTPUT OUTPUT | | 
| | (RUN) (RUN) | | 
| ж ж | 
| FUSE 0 FUSE | 
27 2 
| 104 104 | 
Y | 
| ---2:--- - -- - экен Арен! тт ----- -:-: --- ------ Мате но пе. ан е Е = 
түет 12 Y c8 
EXCEPT 
EXPORT 4 EXPORT 
F929 F929 
18 20 
| ! PK/RD PKIRD 
ром. | | 
Ме 
10 À 6200 
F929 
r FUSED. 771 MODULE: PKIRD 
| ommon | OCCUPANT | ЕХСЕРТ 
HCH RESTRAINT COMPASS COMPASS 
| | CONTROLLER 
OUTPUT DRE 
| qw |1080) e ° 5209 
— ~ = = 
F929 F929 
2 2 
PKIRD PKIRD 
4 РЕЈ 
[ = —— MODULE- ГІ CONTROL-A/C- 
| FUSED | FUSED 
| ONTON | compass | ONTON | HEATER 
SWITCH SWITCH 
OUTPUT | OUTPUT | 
(RUN) (RUN) 
Ра YELLOW и 
| S 
7 к= є со со == са 1 A [ ; n 
16 DAC ONT A 8 1 == со со со со со == 1 
17 в п 1 
поп 22 = 8 == 17 ШЕ M 
E 16 H 8 
ов MODULE: M — m f 
(бо ар TOTALLY i 
ds 25 INTEGRATED 
nos POWER C7 MODULE. 
de ah € TOTALLY 
AES INTEGRATED 
м се 256 POWER СВ 
| 
MODULE- 
OCCUPANT Sr 
RESTRAINT ОВЕ CONTROL-A/C- 
CONTROLLER C2 PÜMPASS HEATER C1 
(ORC) 


81826531 


For а complete wiring diagram Refer to Section 8W. 


8l -18 IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS —————— РМ 


• When Monitored: 
With the ignition on. 
e Set Condition: 
(F100), (F929) Fused Ignition Switch Output (Run) circuits Open. 


Possible Causes 
TIPM 


Diagnostic Test 


1. CHECK FOR АСТМЕ DTC 


Check all fuses. If any fuses are open, diagnose the appropriate circuit. 

With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on, leaving the ignition on for a minimum of 10 seconds. 
With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> This is an internal ПРМ DTC. If this DTC is active, replace the ТІРМ in accordance with the service 
information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 
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For a complete wiring diagram Refer to Section 8W. 


81-20 IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS ————— — —— ———————————————— РМ 


e When Monitored: 
With the ignition on. 

e Set Condition: 
Internal TIPM failure. 


Possible Causes 
TIPM 


Diagnostic Test 


1. CHECK FOR АСТМЕ DTC 


Check all fuses. 

With the scan tool, read the active DTC's. 

Cycle the ignition switch from off to on, leaving the ignition on for a minimum of 10 seconds. 
With the scan tool, read the active DTC's. 


Does the scan tool display this DTC as active? 


Yes >> This is an internal TIPM DTC. If this DTC is active, replace the ТІРМ in accordance with the service 
information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 


РМ 


IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS 


B2148-IGNITION RUN CONTROL 2 CIRCUIT LOW 
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For а complete wiring diagram Refer to Section 8W. 


81-22 IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS ————— РМ 


e When Monitored: 
e Set Condition: 


Possible Causes 
TIPM 


Diagnostic Test 


1. CHECK FOR АСТМЕ DTC 


Check all fuses. If any fuses are open, diagnose the appropriate circuit. 

With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on, leaving the ignition on for a minimum of 10 seconds. 
With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> This is an internal ПРМ DTC. If this DTC is active, replace the ТІРМ in accordance with the service 
information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 


РМ IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS 


B2184-IGNITION UNLOCK RUN/START CONTROL CIRCUIT LOW 
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For а complete wiring diagram Refer to Section 8W. 


8l - 24 IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS 


е When Monitored: 
With the ignition on. 


e Set Condition: 
(F901) Fused Ignition Switch Output (Unlock-Run-Start) circuit low. 


Possible Causes 


PM 


(F901) FUSED IGNITION SWITCH OUTPUT (UNLOCK-RUN-START) CIRCUIT SHORT TO GROUND 


LEFT HEADLAMP LEVELING MODULE 
RIGHT HEADLAMP LEVELING MODULE 
TIPM 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


With the scan tool, read the active DTC’s. 
Cycle the ignition switch from off to on, leaving the ignition on for a minimum of 10 seconds. 
With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 
Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 


terminals. 


2. LEFT HEADLAMP LEVELING MODULE INTERNAL SHORT 


Turn the ignition off. 


Disconnect the Left Headlamp Leveling Module harness connector. 
Turn the ignition on. 
With the scan tool, read DTCs. 


Does the scan tool display B2184-IGNITION UNLOCK RUN/ 
START CONTROL CIRCUIT LOW? 


Yes >> Go То З 


No >> Replace the Left Headlamp Leveling Module in accordance 3 
with the service information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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РМ-------------------ІСМІТІОМ SYSTEM - ELECTRICAL DIAGNOSTICS 81-25 
2. RIGHT НЕАПІ АМР LEVELING MODULE INTERNAL SHORT 

Turn the ignition off. 

Disconnect the Right Headlamp Leveling Module harness connector. re 


Turn the ignition on. 
With the scan tool, read DTCs. 


Does the scan tool display B2184-IGNITION UNLOCK RUN/ 
START CONTROL CIRCUIT LOW? 


Yes >> Go То 4 


No >> Нерасе the Right Headlamp Leveling Module in accor- 
dance with the service information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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4. (F901) FUSED IGNITION SWITCH OUTPUT (UNLOCK-RUN-START) CIRCUIT SHORT TO GROUND 


Turn the ignition off. 
Disconnect the TIPM C2 harness connector. 


Measure the resistance between ground and the (F901) Fused Ignition 
Switch Output (Unlock-Run-Start) circuit. 


Is the resistance below 10K ohms? 


Yes >> Repair the (F901) Fused Ignition Switch Output (Unlock- 
Run-Start) circuit for a short to ground. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Нерасе the TIPM in accordance with the service informa- 
tion. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS 


PM 


B2185-IGNITION UNLOCK RUN/START CONTROL CIRCUIT HIGH 
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For а complete wiring diagram Refer to Section 8W. 


РМ IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS 


• When Monitored: 
With the ignition on. 


e Set Condition: 
(F901) Fused Ignition Switch Output (Unlock-Run-Start) circuit high. 


Possible Causes 


8l - 27 


(F901) FUSED IGNITION SWITCH OUTPUT (UNLOCK-RUN-START) CIRCUIT SHORT TO VOLTAGE 


LEFT HEADLAMP LEVELING MODULE 
RIGHT HEADLAMP LEVELING MODULE 
TIPM 


Diagnostic Test 


1. cHECK FOR ACTIVE DTC 


With the scan tool, read the active DTC's. 
Cycle the ignition switch from off to on, leaving the ignition on for a minimum of 10 seconds. 


With the scan tool, read the active DTC's. 
Does the scan tool display this DTC as active? 
Yes >> Go To2 


No 


>> If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 


visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 


terminals. 


2. LEFT HEADLAMP LEVELING MODULE INTERNAL SHORT 


Turn the ignition off. 


Disconnect the Left Headlamp Leveling Module harness connector. 
Turn the ignition on. 
With the scan tool, read DTCs. 


Does the scan tool display B2185-IGNITION UNLOCK RUN/ 
START CONTROL CIRCUIT HIGH? 


>> Go To З 


>> Нерасе the Left Headlamp Leveling Module in accordance 3 
with the service information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


Yes 
No 
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81- 28  IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS PM 
d. RIGHT HEADLAMP LEVELING MODULE INTERNAL SHORT 

Turn the ignition off. 

Disconnect the Right Headlamp Leveling Module harness connector. re 


Turn the ignition on. 
With the scan tool, read DTCs. 


Does the scan tool display B2185-IGNITION UNLOCK RUN/ 
START CONTROL CIRCUIT HIGH? 


Yes >> Go То 4 


No »» Heplace the Right Headlamp Leveling Module in accor- 
dance with the service information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


MODULE- 
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4. (F901) FUSED IGNITION SWITCH OUTPUT (UNLOCK-RUN-START) CIRCUIT SHORT TO VOLTAGE 


Turn the ignition off. 
Disconnect the TIPM C2 harness connector. 
Turn the ignition on. 


Measure the voltage of the (F901) Fused lgnition Switch Ошрш 
(Unlock-Run-Start) circuit. 


Is the resistance below 10K ohms? 


Yes >> Repair the (F901) Fused Ignition Switch Output (Unlock- 
Run-Start) circuit for a short to voltage. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Replace the TIPM in accordance with the service informa- 
tion. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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РМ IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS 


B2188-IGNITION START CONTROL CIRCUIT LOW 
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For а complete wiring diagram Refer to Section 8W. 


8l - 30 IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS ————— РМ 


е When Monitored: 
With the ignition in the Start position. 


e Set Condition: 
Тре TIPM detects a short to ground condition in the (F962) Fused Ignition Switch Output (Start) circuit. 


Possible Causes 


(F962) FUSED IGNITION SWITCH OUTPUT (START) CIRCUIT SHORT TO GROUND 


TRANSMISSION RANGE SENSOR 
TIPM 


Diagnostic Test 


1. CHECK FOR АСТМЕ DTC 


With the scan tool, read the active DTC’s. 
Cycle the ignition switch from off to on, leaving the ignition on for a minimum of 10 seconds. 
With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 


2. TRANSMISSION RANGE SENSOR 
Turn the ignition off. 


Disconnect the Transmission Range Sensor harness connector. «је 
Turn the ignition оп, май 30 seconds. 
With the scan tool, read TIPM DTCs. 2 


Did DTC B2188-IGNITION START CONTROL CIRCUIT LOW 
change from active to stored? 


Yes >> Replace the Transmission Range Sensor in accordance 
with the service information. 6 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - 10 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go To 3 SENSOR- 
TRANSMISSION 


RANGE 
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3. (F962) FUSED IGNITION SWITCH OUTPUT (START) CIRCUIT SHORT TO GROUND 


Turn the ignition off. 

Disconnect the TIPM C5 connector. 

Measure the resistance between the (F962) Fused Ignition Switch Out- 
put (START) circuit and ground. 


Is the resistance below 10K ohms? 


Yes >> Repair the (F962) Fused Ignition Switch Output (START) 
circuit for a short to ground. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Replace the TIPM in accordance with the service informa- 
tion. MODULE- 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 - о 
ELECTRICAL/ELECTRONIC CONTROL MODULES - POWER СБ 8183d211 


STANDARD PROCEDURE) 


8l - 32 IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS 


B218B-IGNITION RUN/START 1 CONTROL CIRCUIT OVERCURRENT 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 


e Set Condition: 
Over current condition detected on the Fused Ignition Switch Output (Run-Start) circuit. 


Possible Causes 


TERMINAL DAMAGE OR CORROSION 


HIGH RESISTANCE ON THE (F200) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT 
OCCUPANT RESTRAINT CONTROLLER (ORC) 
TIPM 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


With the scan tool, read the active DTC’s. 
Cycle the ignition switch from off to on, leaving the ignition on for a minimum of 10 seconds. 
With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 


2. INSPECT THE TIPM AND ORC TERMINALS AND WIRE HARNESS FOR A CONDITION CAUSING HIGH 
CIRCUIT RESISTANCE 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. en 


Disconnect the TIPM C7 harness connector. 

Disconnect the ORC harness connector. 

Inspect the connector terminal for signs of corrosion build up and dam- 
age. 

Visually inspect the wiring harness for any chafed, pierced, pinched or 
partially broken wires hidden in the wire insulation. 


Were any of the above conditions found? MODULE- 

. OCCUPANT 

Yes >> Нера! as necessary. RESTRAINT 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - re 


(PREMIUM) 


ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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8l - 34 IGNITION SYSTEM - ELECTRICAL DIAGNOSTICS ————— РМ 


З: INSPECT THE (2202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT FOR A CONDITION 
CAUSING HIGH CIRCUIT RESISTANCE 


Disconnect the TIPM C11 harness connector. 
Inspect the connector terminal for signs of corrosion build up and damage. 
Using the wiring diagrams, visually inspect the associated wiring harnesses and connectors for any chafed, pierced, 
pinched or partially broken wires hidden in the wire insulation. 
Were any of the above conditions found? 


Yes >> Нера as necessary. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> Replace the TIPM in accordance with the service information. 


Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


РМ 
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B218C-IGNITION RUN CONTROL 2 CIRCUIT OVERCURRENT 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 


e Set Condition: 
Over current condition detected on the (F937) Fused Ignition Switch Output (Run) circuit. 


Possible Causes 


TERMINAL DAMAGE OR CORROSION 
HIGH RESISTANCE ON THE (F937) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT 


HIGH RESISTANCE ON THE (F936) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT 
HEATED SEAT MODULE 

CABIN HEATER RELAYS 1 AND 2 

TIPM 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


With the scan tool, record and erase DTC's. 
Cycle the ignition switch from off to on, leaving the ignition off for a minimum of 30 seconds. 
With the scan tool, read the active DTC's. 

Does the scan tool display this DTC as active? 


Yes >> Go To2 


No >> If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 


2. INSPECT THE TIPM AND HEATED SEAT MODULE TERMINALS AND WIRE HARNESS FOR A CONDITION 
CAUSING HIGH CIRCUIT RESISTANCE 


Turn the ignition off. 


Disconnect the TIPM C8 harness connector. 

Disconnect the Heated Seat Module harness connector. 

Inspect the connector terminal for signs of corrosion build up and dam- 
age. 

Visually inspect the wiring harness for any chafed, pierced, pinched or 
partially broken wires hidden in the wire insulation. 7 


Were any of the above conditions found? 16 


Yes >> Нера as necessary. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - 2. 
ELECTRICAL/ELECTRONIC CONTROL MODULES - INTEGRATED 
STANDARD PROCEDURE) POWER св 


No >> Go To 3 
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3. INSPECT THE CABIN HEATER RELAY TERMINALS AND WIRE HARNESS FOR A CONDITION CAUSING 


HIGH CIRCUIT RESISTANCE 


Disconnect the Cabin Heater Relays. 
Disconnect the TIPM C11 harness connector. 
Inspect the connector terminal for signs of corrosion build up and dam- 
age. 
Visually inspect the wiring harness for any chafed, pierced, pinched or 
partially broken wires hidden in the wire insulation. 

Were any of the above conditions found? 


Yes >> Repair as necessary. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go To 4 


3 


MODULE- 
TOTALLY 
INTEGRATED 
POWER С11 


b] р] 
р die р de 


RELAY- RELAY- 
CABIN CABIN 
HEATER 1 HEATER 2 
(DIESEL) (DIESEL) 
81872148 


4. CHECK THE (F937) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT FUNCTION 


Connect one end of a jumper wire to the (F937) Fused Ignition Switch 
Output (RUN) circuit at the Heated Seat Module harness connector, and 
connect the other end to a clean chassis ground. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to battery. 


Using a 12 volt test light connected to 12 volts, probe the (F937) Fused 
Ignition Switch Output (RUN) circuit in the TIPM C8 harness connector. 


Does the test light illuminate brightly? 


Yes >> Go To 5 


No >> Hepair the (F937) Fused Ignition Switch Output (RUN) cir- 
cuit for high resistance. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


MODULE- 
HEATED 
SEATS 


ісе» 


MODULE- 
TOTALLY 

INTEGRATED 
POWER C8 816bf985 
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5. CHECK THE (F936) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT FUNCTION 

Connect one end of a jumper wire to the (F936) Fused Ignition Switch 

Output (RUN) circuit at the number 1 Cabin Heater Relay harness con- iun 

nector, and connect the other end to a clean chassis ground. p Xx 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to battery. 

Using a 12 volt test light connected to 12 volts, probe the (F936) Fused 
Ignition Switch Output (RUN) circuit in the TIPM C11 harness connector. 


Does the test light illuminate brightly? 


Yes >> Go То 6 


No >> Hepair the (F936) Fused Ignition Switch Output (RUN) cir- 
cuit for high resistance. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


HEATER 1 
1 3 (DIESEL) 


MODULE- 
TOTALLY 
INTEGRATED 


POWER C11 8186abe5 
6. CHECK THE (F936) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT FUNCTION 
Connect one end of a jumper wire to the (F936) Fused Ignition Switch 
Output (RUN) circuit at the number 2 Cabin Heater Relay harness con- i 
nector, and connect the other end to a clean chassis ground. D = 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to battery. 

Using a 12 volt test light connected to 12 volts, probe the (F936) Fused 
Ignition Switch Output (RUN) circuit in the TIPM C11 harness connector. 


Does the test light illuminate brightly? 


Yes >> Со To 7 


Мо >> Repair the (F936) Fused Ignition Switch Output (RUN) cir- 
cuit for high resistance. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


HEATER 2 
(DIESEL) 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C11 8186abe9 


ri CHECK THE OUTPUT FROM THE TIPM ON THE (F937) FUSED IGNITION SWITCH OUTPUT (RUN) 


CIRCUIT 


Reconnect the TIPM C8 harness connector. 
Turn the ignition on. 


Using a 12 volt test light connected to ground, probe the (F937) Fused 
Ignition Switch Output (RUN) circuit in the Heated Seat Module harness 
connector. 


Does the test light illuminate brightly? 
Yes >> Heplace the Heated Seat Module in accordance with the 


service information. 


Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go To 8 


MODULE- 
HEATED 
SEATS 


816bf989 
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8. CHECK THE OUTPUT FROM THE TIPM ON THE (F936) FUSED IGNITION SWITCH OUTPUT (RUN) 


CIRCUIT 


Reconnect the TIPM C11 harness connector. 

Turn the ignition on. 

Using a 12 volt test light connected to ground, probe the (F936) Fused 
Ignition Switch Output (RUN) circuit in the Cabin Heater Relay 1 and 2 
harness connectors. 


Does the test light illuminate brightly? 


Yes >> Replace the appropriate Cabin Heater Relay in accordance 
with the service information. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Нерасе the TIPM in accordance with the service informa- 
tion 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


RELAY- 

3 CABIN 
HEATER 1 
(DIESEL) 


(DIESEL) 


8187a168 
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IGNITION CONTROL- SERVICE INFORMATION 
DESCRIPTION - IGNITION SYSTEM 


NOTE: АП engines use a fixed ignition timing system. Basic ignition timing is not adjustable. АП spark 
advance is determined by the Powertrain Control Module (PCM). 


The ignition system used on these engines is referred to as the Direct Ignition System (DIS). The system's four 
main components are the coils, crankshaft position sensor, spark plugs, and camshaft position sensor. If equipped 
with the coil on plug ignition system it utilizes an ignition coil for every cylinder and is mounted directly over the 
each spark plug. 


OPERATION - IGNITION SYSTEM 


The crankshaft position sensor and camshaft position sensor are hall effect devices. The camshaft position sensor 
and crankshaft position sensor generate pulses that are inputs to the PCM. The PCM determines engine position 
from these sensors. The PCM calculates injector sequence and ignition timing from crankshaft а camshaft position. 
For a description of both sensors, refer to Camshaft Position Sensor and Crankshaft Position Sensor. 


SPECIFICATIONS 
TORQUE 


Spark Pugs 7 


Ignition Switch Mounting 
Screws 


* Tapered seat plugs. Imperative that torque is NOT EXCEEDED. 


SPARK PLUGS 


ENGINE PLUG TYPE ELECTRODE GAP 


2.0/2.4L Refer to the 1.24 to 1.37 mm (0.048 to 
Vehicle 0.053 in.) 
Emission 


Control 
Information 
label in the 

engine 

compartment. 
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SENSOR-CAMSHAFT POSITION 
DESCRIPTION 


The camshaft position sensors are mounted to the front and rear of the cylinder head. 


OPERATION 


The PCM sends approximately 5 volts to the Hall-effect sensor. This voltage is required to operate the Hall-effect 
chip and the electronics inside the sensor. The input to the PCM occurs on a 5 volt output reference circuit. A 
ground for the sensor is provided through the sensor return circuit. The PCM identifies camshaft position by regis- 
tering the change from 5 to 0 volts, as signaled from the camshaft position sensor. 


The PCM determines fuel injection synchronization and cylinder identification from inputs provided by the camshaft 
position sensor and crankshaft position sensor. From the two inputs, the PCM determines crankshaft position. 


REMOVAL 
FRONT CAMSHAFT POSITION SENSOR 


1. Remove the air cleaner hose to throttle body, dis- 


connect the inlet air temperature sensor electrical / 
connector. 
| R £ 
2. Disconnect negative battery cable. i А 
3. Disconnect electrical connector from camshaft posi- 2 


tion sensor. ) А 
| \ ы 
4. Remove camshaft position sensor mounting LA 7 а (СА | ГТУ 


Screws. са = 
Е 
Xm 21 257 > 
L 5. | 


8181dc85 


5. Remove sensor. 


8181dc89 
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REAR CAMSHAFT POSITION SENSOR 
1. Disconnect negative battery cable. 
2. Disconnect electrical connector at sensor. Piezo. 


3. Remove nut retaining heat shield. 
EL 
Ad à С 
> oS 


4. Pull heat shield out to uncover sensor. 


5. Remove mounting bolt. 


8181dd4e 


6. Remove sensor. 


8181dc89 


8l - 44 


INSTALLATION 
FRONT CAMSHAFT POSITION SENSOR 


1. Lubricate sensor o-ring. 


2. Install camshaft position sensor. Tighten sensor 
mounting screws to 9 М-т (79.5 in. 105.) torque. 

3. Carefully attach electrical connector to camshaft 
position sensor. Installation at an angle may dam- 
age the sensor pins. 

4. Install the negative battery cable. 

5. Install the air cleaner to throttle body hose, connect 
the inlet аш temperature sensor electrical 
connector. 
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8181dc89 
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REAR CAMSHAFT POSITION SENSOR 


1. Lubricate sensor o-ring. 
2. Install sensor. 


3. Install mounting bolt and tighten to 9 М-т (79.5 in. 
lbs.) torque. 


8181dc89 


4. Install heat shield onto mounting stud. 
5. Install heat shield retaining nut and tighten. 


8181dd4e 


6. Connect the electrical connector. 


7. Connect negative battery cable. 


8181dd35 
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COIL-IGNITION 
DESCRIPTION 


WARNING: The direct ignition system generates 
approximately 40,000 volts. Personal injury could 


result from contact with this system. 


The ignition coil is mounted on the valve cover. < A b 


SS 


TA 
2 EON 
LR 
0) 


8181са59 


REMOVAL 

The electronic ignition coil attaches directly to the 
valve cover. 

1. Remove the negative battery cable. 

2. Disconnect electrical connector from ignition coil. 


8181ca59 


РМ 


3. Remove ignition coil mounting bolts. 


4. Remove ignition coil. 


INSTALLATION 


1. Install ignition coil. 
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2. Tighten bolt to 8 М.т (71 ins. lbs.). 
3. Connect electrical connectors and lock. 
4. Install the negative battery cable. 


(7 


1 


81814713 
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CAPACITOR-IGNITION COIL 
REMOVAL 


1. Disconnect the negative battery cable. 


2. Remove the electrical connector from the ignition 
coil capacitor. 
3. Remove mounting bolt and remove capacitor. 


INSTALLATION 


1. Install coil capacitor and mounting bolt and tighten 
to 12 N-m (105 in. Ibs.). 

2. Connect the electrical connector. 

3. Connect the negative battery cable. 


8l - 49 


NUN 


8181dbe1 


ат) МОМ де 


р 


WE i Че 
ЈА Ри 
NS “% 


8181dbe1 
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IGNITION SWITCH 
REMOVAL 


1. Access and remove the Steering Column Control 
Module (SCCM) (3) from the steering column (2). 
(Refer to 19 - STEERING/COLUMN/STEERING 
COLUMN CONTROL MODULE - REMOVAL) 


2. Remove the screw (1) fastening the SKREEM/ 
WOM (2) to the lock cylinder housing (3). 


3. Unhook Ше SKREEM/WOM (2) retainer fingers 
from the lock cylinder housing (3) and remove it. 


PM 


816839fa 


81686134 
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4. Insert the key (2) and turn the key cylinder (3) to 
the RUN position. 

5. Insert an appropriate tool into the slot (1) formed 
into the lock cylinder housing depressing the key 
cylinder retaining tab. 

6. Pull the key cylinder and key straight out of the 
lock cylinder housing as one unit. 


8168cbae 


7. Using a Tamper-Proof Torx® Plus (five point) 30 bit, 


remove the two screws (1) fastening the lock cylin- 
der housing (2) to the column. 

8. Remove the lock cylinder housing from the steering 
column. 


8168cbc2 


9. Remove the ignition switch (2) mounting screw (1). 


8168c203 
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PM 


10. Pull the switch (1) straight out and off the retain- 
ing tabs (2) located on the lock cylinder housing. 


8168cb64 


INSTALLATION 


NOTE: Ignition switch must be installed prior to 
lock housing installation on column. Otherwise, 
the tilt lever will obstruct installation of ignition 
switch. 


1. Ensure the ignition switch is in the RUN position 
and the actuator shaft in the lock housing is in the 
RUN position. 

2. Align the ignition switch with the pin (3), actuator 
shaft and retaining tabs (2) located on the lock су!- 
inder housing. Carefully install the switch, snapping 
it into place over the retaining tabs. 


8168cb64 
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3. Install the ignition switch (2) mounting screw (1). 
Tighten the screw to 2 N-m (18 іп. 16$.). 


8168c203 


NOTE: Ignition switch needs to be installed on 
lock cylinder housing before housing installation 
to clear tilt lever. 


4. Position the lock cylinder housing in the RUN posi- 
tion. 

5. Align the lock cylinder housing (2) with the steering 
column. 

6. Install the two screws (1) fastening the lock cylin- 
der housing (2) to the column. Tighten the screws 
to 12 N-m (110 in. Ibs.). 


8168cbc2 


7. Place the actuator in the lock cylinder housing to 


the RUN position (if not already there). 

8. Insert the key into the key cylinder and turn the key 

cylinder to the RUN position. 

9. Align the retaining tab on the key cylinder with the 

slot in the top of the lock cylinder housing. 

10. Slide the key cylinder into the lock cylinder hous- 
ing until the key cylinder retaining tab locks the 
cylinder into place. 

11. Rotate the key back and forth (OFF to START), 
then remove and reinstall it, making sure the key 
cylinder and lock cylinder housing operate 
properly. 


8168срае 
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12. 


14. 


Slide the ring of the SKREEM/WOM (2) over the 
lock cylinder housing (3) and engage the retainer 
fingers in the recesses formed on the lock cylin- 
der housing. 


. Install the screw (1) fastening the SKREEM/WCM 


(2) to the lock cylinder housing (3). Tighten the 
screw to 2.5 N-m (22 іп. lbs.). 


Install the Steering Column Control Module 
(SCCM) (3) and all components removed to 
access it. (Refer to 19 - STEERING/COLUMN/ 
STEERING. COLUMN CONTROL MODULE - 
INSTALLATION) 


. Check operation of all steering column mounted 


components. 
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KEY/LOCK CYLINDER 
REMOVAL 


8l - 55 


The lock cylinder is inserted in the end of the housing opposite the ignition switch. The ignition key rotates the 


cylinder to 5 different detentes: 
e Accessory 
е Off (lock) 
e Unlock 
e On/Run 
e Start 
1. Disconnect negative cable from battery. 


2. Place key cylinder in RUN position. Through the 
hole in the lower shroud, depress lock cylinder 
retaining tab and remove key cylinder. 


INSTALLATION 


е UNLOCK 


€ ON/RUN 


€ START 


e OFF 


ө ACCESSORY 
938D-22 


1. Install key in lock cylinder. Turn key to RUN position (retaining tab on lock cylinder can be depressed). 


2. The shaft at the end of the lock cylinder aligns with the socket in the end of the housing. To align the socket with 
the lock cylinder, ensure the socket is in the Run position. 


3. Align the lock cylinder with the grooves in the 
housing. Slide the lock cylinder into the housing 
until the tab sticks through the opening in the hous- 
ing. 

4. Turn the key to the Off position. Remove the key. 

5. Connect negative cable to battery. 


(2 948D-46 
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SENSOR-KNOCK 
DESCRIPTION 


The knock sensor is bolted to the cylinder block. The knock sensor is designed to detect engine vibration that is 
caused by detonation or preignition. 


OPERATION 


When the knock sensor detects a knock in one of the cylinders, it sends an input signal to the PCM. In response, 
the PCM retards ignition timing for all cylinders by a scheduled amount. 


Knock sensors contain a piezoelectric material which constantly vibrates and sends an input voltage (signal) to the 
PCM while the engine operates. As the intensity of the crystal's vibration increases, the knock sensor output voltage 
also increases. 


The voltage signal produced by the knock sensor increases with the amplitude of vibration. The PCM receives as an 
input the knock sensor voltage signal. If the signal rises above a predetermined level, the PCM will store that value 
in memory and retard ignition timing to reduce engine knock. If the knock sensor voltage exceeds a preset value, 
the PCM retards ignition timing for all cylinders. It is not a selective cylinder retard. 


The PCM ignores knock sensor input during engine idle conditions. Once the engine speed exceeds a specified 
value, knock retard is allowed. 


Knock retard uses its own short term and long term memory program. 


Long term memory stores previous detonation information in its battery-backed RAM. The maximum authority that 
long term memory has over timing retard can be calibrated. 


Short term memory is allowed to retard timing up to a preset amount under all operating conditions (as long as rpm 
is above the minimum rpm) except WOT. The PCM, using short term memory, can respond quickly to retard timing 
when engine knock is detected. Short term memory is lost any time the ignition key is turned off. 


NOTE: Over or under tightening affects knock sensor performance, possibly causing improper spark con- 
trol. 


REMOVAL 


The knock sensor bolts into the side of the cylinder 
block in front of the starter under the intake manifold. 


1. Disconnect the negative battery cable. 


8181db75 
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2. Remove the bolt holding the knock sensor. 
3. Remove sensor with electrical connector attached. 
4. Disconnect electrical connector from knock sensor. 


5. Remove the knock sensor. 


INSTALLATION 


The knock sensor bolts into the side of the cylinder 
block in front of the starter under the intake manifold. 


(2 81814571 


Ше; 


8107ec67 


үл 
> < 
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1. Attach electrical connector to knock sensor. 

2. Install knock sensor. Tighten knock sensor bolt to 
22 М-т (195 in. lbs.) torque. Over or under tight- 
ening effects knock sensor performance, possi- 
bly causing improper spark control. 


3. Connect the negative battery cable. 


(т. 818140571 


РМ 


SPARK PLUG 
REMOVAL 


1. Disconnect the negative battery cable. 


2. Disconnect the electrical connectors from ignition 


coils. 


3. Remove the ignition coil mounting bolt. 


4. Twist the ignition coil then pull straight up. 
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5. Remove the spark plug using a quality socket with 
a rubber or foam insert. 


6. Inspect the spark plug condition. 


INSTALLATION 


Special care should be used when installing spark 
plugs in the cylinder head spark plug wells. Be sure 
the plugs do not drop into the wells, damage to the 
electrodes can occur. 


Always tighten spark plugs to the specified torque. 

Over tightening can cause distortion resulting in a 

change in the spark plug gap. Overtightening can also 

damage the cylinder head. 

1. To avoid cross threading, start the spark plug into 
the cylinder head by hand. 

2. Tighten spark plugs to 27 N-m (20 ft. Ibs.) torque. 


3. Install ignition coil on to spark plug. 
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4. Tighten coil mounting bolt. Tighten to N-m ( ft. 16$.) 
torque. 

5. Connect electrical connectors and lock. 

6. Connect the negative battery cable. 
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SOLENOID-VARIABLE VALVE TIMING 
DESCRIPTION 


Variable valve timing solenoid assembly. 


8184725b 


Fig. 1 SOLENOID ASSEMBLY 


81847260 


OPERATION 


There is both an Intake and an exhaust camshaft sensor on vehicles equipped with a World Engine. The variable 
valve timing system used on World Engines requires the exact position of both the intake and exhaust camshaft. 
The GPEC1 uses camshaft sensor data along with crankshaft data to determine the actual position of the cam- 
shafts. Intake and exhaust phaser oil control valves are required on World Engine vehicles using variable valve 
timing. The oil valves direct oil to the Intake and exhaust phasers. Oil pressure in the phasers moves the camshafts 
to an advanced or retarded position. 


To resolve this inherent conflict between optimum high and low speed valve timing, the ОРЕСТ controlled engine 
uses a variable valve timing system. The variable valve timing system advances and retards valve timing by rotating 
the position of both the intake and exhaust camshafts. With this system, the intake valve opening can range from 80 
to 120 crankshaft degrees after Top Dead Center. Likewise, the exhaust valve opening can range from 85 to 120 
crankshaft degrees before Top Dead Center. This degree of flexibility provides many benefits, including: Improved 
Engine Performance, Increased Fuel Economy, Improved Idle Stability and Decreased Engine Emissions. 


The variable valve timing system is electronically controlled and hydraulically operated. The GPEC1 receives infor- 
mation from many sensors to determine the optimum valve timing. It then pulse-width modulates oil control valves 
which direct oil to the cam phasers. The cam phasers use oil pressure to rotate the intake and exhaust camshafts. 
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The rotation of the camshafts is referred to as cam phasing. Before the GPEC1 can begin commanding the cam- 
shaft phasing, several enabling conditions must be met: 

e The engine oil temperature must be at least 20?F ( -6.6? ) 

e The oil control valve coil temperature must be less than 280°F (138? C) 

e Engine speed must be at least 600 to 1000 rpm 

e Battery voltage must be at least 10 volts 

e And there must be no camshaft or crankshaft sensor faults, engine timing faults, or oil control valve faults 
First we will examine variable valve timing enabling conditions, and then we will take a closer look at the inputs and 
outputs of the system: 

e Accelerator pedal position sensor 

e Oil temperature sensor 

e Map sensor 

e Intake cam sensor 

e Exhaust cam sensor 

e Crankshaft sensor 

e ОРЕСТ 

e Exhaust phaser oil control valve 

e Intake phaser oil control valve 

е Inputs 

e Engine control module 

е Outputs 

e Sensed battery voltage 
A minimum oil temperature is required to enable variable valve timing operation. Oil temperature and viscosity also 
have an impact on the operation of variable valve timing after start-up. Oil is used to control the movement of the 


camshafts. An incorrect oil viscosity could adversely affect the operation of the system or even render the system 
inoperative. It may even set a fault code. 


The accelerator pedal position sensor indicates how far the driver wants to open the throttle plate. The GPEC1 
calculates an initial camshaft set point based on whether the accelerator pedal is at part throttle or wide open throt- 
tle. 


The MAP sensor provides information regarding engine load. 


Sensed battery voltage provides information regarding current system voltage. Sensed battery voltage must be at 
least 10 volts in order for the oil control valves to function properly 


This information allows the GPEC1 to adjust camshaft timing to achieve the best fuel economy, the best engine 
performance or a combination of both. The hall-effect crankshaft sensor provides RPM information and determines 
when the number one piston is approaching Top Dead Center. The sensor generates a signal as the tone wheel, 
attached to the crankshaft, rotates. The tone wheel has 60 teeth minus two. When the gap, created by the missing 
teeth passes by the sensor, a signal is produced that indicates the number one piston is at Top Dead Center. The 
GPEC1 uses crankshaft sensor data along with camshaft data to determine the actual position of the camshaft. 
There are two hall-effect camshaft sensors on engines equipped with variable valve timing. The GPEC1 uses cam- 
shaft sensor data along with crankshaft data to determine the actual position of the camshaft. 


The GPEC1 individually controls each valve. It sends a pulse width modulated signal to move a spool within the 
outer casing of the valve. Depending upon spool movement, oil is directed through the passages to advance or 
retard cam timing. The oil control valve also has a special cleaning strategy at key-on. The cleaning strategy is 
known as "debris crush mode". At key-on the GPEC1 cycles the oil control valve on and off several times to crush 
any debris in the oil control valve and prevent the spool valve from sticking. 


There are two oil control valves. One valve directs oil to the intake cam phaser, the other valve directs oil to the 
exhaust cam phaser. The valves are designed and function in the same manner. The outer casing of each oil valve 
has five oil passages. A passage for pressurized supply oil. A passage to the advance chamber of the cam phaser. 
A passage to the retard chamber of the cam phaser. A passage for oil return from the advance chamber of the cam 
phaser. A passage for oil return from the retard chamber of the cam phaser. Oil flows through the passages and 
applies pressure to the cam phasers to change cam timing. 


There are two cam phasers. One phaser controls the position of the intake camshaft. The other phaser controls the 
position of the exhaust camshaft. The phasers consist of a sprocket, a rotor vane, and a housing or stator. The 
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exhaust cam phaser also consists of a front bushing and spring. We will discuss the purpose and function of the 
bushing and spring later. The housing is bolted and permanently fixed to the camshaft sprocket, while the rotor vane 
is bolted and permanently fixed to the camshaft. With this design, any movement of the rotor vane in relation to the 
housing will also move the camshaft. The phaser and sprocket are serviced as an assembly. 


Camshaft and crankshaft sensors provide feedback to the GPEC1 regarding the actual position of the camshafts. 
The GPEC1 then compares the actual camshaft positioning with desired positioning. If the desired positioning is not 
achieved within a specified time, during the second key cycle a trouble code is set. 


There are six new diagnostic trouble codes available to help you determine if the control circuit from the GPEC1 to 
the oil control valve is intact and operating properly. The codes identify whether the control circuit is open, shorted 
to ground, or shorted to power. Three trouble codes are related to intake camshaft positioning, the other three codes 
are specific to exhaust camshaft positioning. 


The oil control valve contains both electrical and mechanical components. It is electrically controlled by the ОРЕСТ. 
The electrical current that energizes the coil results in mechanical motion of the spool valve. It is possible to verify 
both the electrical and mechanical operation of the valve. The oil control valve consists of a coil that is energized to 
move a spool within an outer casing. The condition of the coil can be tested with a Digital Volt Onmmeter or DVOM. 
With the DVOM set to measure resistance, check the coil for an open, a short to ground, or excessive resistance. 
The correct resistance value of the coil is between 6 and 8 ohms. The mechanical operation of the oil control valve 
can be tested using actuator commands on the scan tool. Remove the oil control valve, then navigate to the actua- 
tor menu and select the oil control valve. Use commands to activate the valve and watch as the spool valve moves 
back and forth inside the casing. 


Because the cam phasers are hydraulically operated by engine oil, the condition of the oil is very important. The oil 
must be of the correct viscosity, not obstructed by debris, and of the correct pressure. Maintaining the correct oil 
viscosity is critical to the operation of the variable valve timing system. The wrong oil viscosity may cause the vari- 
able valve timing to malfunction and trouble codes to set. The correct oil viscosity for this system is 5W20. Oil must 
be clean, unobstructed and free to flow through the variable valve timing system. Oil could become obstructed in oil 
passages located in the cylinder head, cylinder block, or even in the oil screen. In the event oil flow is obstructed, 
further diagnosis or disassembly may be required to pin point the source of the obstruction. The variable valve 
timing system relies on oil pressure to advance or retard the position of the camshaft. Insufficient oil pressure will 
adversely affect the operation of variable valve timing. The minimum oil pressure for this system is 15 psi at normal 
operating temperature. 


Though not directly used to change camshaft positioning, the oil screen is an important component of the variable 
valve timing system. It helps to remove debris going to the variable valve timing components. The oil screen is 
located in the cylinder block, immediately below the cylinder head. Oil must pass through the oil screen before 
entering the oil control valve. The cylinder head must be removed to service the oil screen. 


How the cam phaser works. The cam phaser assembly has eight separate chambers; four advance chambers and 
four retard chambers. When camshaft advance is requested, oil enters all four advance chambers and exerts force 
on the rotor vane. Because the rotor vane is bolted to the camshaft, the entire camshaft profile moves along with 
the rotor vane. At the same time, oil is forced out of the retard chambers. When camshaft retard is requested oil 
enters the retard chambers to move the camshaft in the opposite direction. There is a lock pin on one side of the 
rotor vane that fits inside a recessed area in the housing. The lock pin ensures that the default position of the intake 
cam phaser is 120 crankshaft degrees full retard and the default position of the exhaust cam phaser is 120 crank- 
shaft degrees full advance. When the engine is turned off, rotational force and inertia move the intake camshaft and 
rotor vane toward the retard position. The exhaust cam phaser includes a spring and bushing to work against the 
rotational force of the engine, allowing the exhaust cam phaser to lock in the fully advanced position. Under most 
conditions the cam phasers are returned to lock pin position when the engine is turned off. In the unique condition 
of an engine stall, which abruptly shuts off the engine, the cam phasers may not return to the lock pin position. In 
this case, the phasers will return to the lock pin position at the next start-up. Lock pin position is the most ideal cam 
timing for idle stability. When engine rpm exceeds approximately 600 to 1000 rpm, oil pressure unlocks the pins and 
variable valve timing resumes. Once enabling conditions are met, the GPEC1 uses input from sensors to calculate 
optimum valve timing. 


There are four preprogrammed modes from which the GPEC1 bases initial valve timing. 
e Starting 
е Idle or Part throttle 
e Wide open throttle 
e Limp-in or Default 
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From each preprogrammed mode, the GPEC1 adjusts valve timing based on operating conditions. 


GPEC1 has calculated optimum intake valve timing of 112? after Top Dead Center and optimum exhaust valve tim- 
ing of 97? before Top Dead Center. The GPEC1 pulse width modulates the oil control valves to advance or retard 
the camshaft to their desired location. The spool valve inside the intake oil control valve is energized and moves to 
allow pressurized oil into the advance chambers of the intake cam phaser. At the same time, the spool valve inside 
the exhaust oil control valve is energized and moves to allow pressurized oil into the retard chambers of the exhaust 
cam phaser. Oil enters the advance chambers of the intake phaser and the retard chambers of the exhaust phaser. 
Oil pressure releases the lock pin from its locked position and pushes against the rotor vane. Both the rotor vanes 
are moved, advancing the intake camshaft and retarding the exhaust camshaft. 


REMOVAL 
FRONT SOLENOID 1/1 


. Disconnect negative battery cable. 

. Remove engine cover. 

. Rotate hose clamp out of way. 

. Disconnect oil pressure sensor electrical connector. 
. Remove oil pressure sensor. 


. Disconnect variable valve timing solenoid electrical 
connector. 


соб ль оп — 


81847278 


7. Remove variable valve timing solenoid mounting 
bolt. 


TOF = 


81847274 
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8. Pull solenoid straight out of cylinder head. 


8184726c 


REAR SOLENOID 1/2 


1. Disconnect negative battery cable. 


2. Remove engine cover. 

3. Disconnect variable valve timing solenoid electrical 
connector. 

4. Remove variable valve timing solenoid mounting 
bolt. 


81847264 


5. Pull solenoid straight out of cylinder head. 


81847268 
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INSTALLATION 
FRONT SOLENOID 1/1 


1. Solenoid for front location 1/1. 


8184726c 


2. Install solenoid into cylinder head. 


3. Install mounting bolt and tighten to 12 N-m (9 ft. 36 


ДР 


Th — 


81847274 


4. Install oil pressure sensor. 


5. Connect electrical connector to oil pressure sensor. 


6. Connect electrical connector to Variable valve tim- 
ing solenoid. 


7. Connect negative battery cable. 
8. Install engine cover. 


т 


81847278 
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REAR SOLENOID 1/2 


1. Rear variable valve timing solenoid. 

2. Install solenoid into cylinder head. 

3. Install mounting bolt and tighten to 12 N-m (9 ft. 
Ibs.). 

4. Connect electrical connector to Variable valve tim- 
ing solenoid. 


81847268 


5. Connect negative battery cable. 


6. Install engine cover. 


81847264 
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РМ INSTRUMENT CLUSTER - ELECTRICAL DIAGNOSTICS 8J- 3 
B123F-MENU SWITCH STUCK 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


e Set Condition: 
The Instrument Cluster detects the Menu Switch active for greater than 20 seconds. 


Possible Causes 
CLUSTER 


Diagnostic Test 


1 . CHECK FOR AN ACTIVE DTC 


Turn the ignition on. 

With the scan tool, record and erase DTCs. 
Press the MENU switch three times. 

With the scan tool, read DTCs. 


Does the scan tool display: B123F-MENU SWITCH STUCK? 


Yes >> Replace the Cluster in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> Test complete 
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B1265-TRIP/TOGGLE SWITCH STUCK 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


e Set Condition: 
The Instrument Cluster detects the TRIP/TOGGLE Switch active for greater than 20 seconds. 


Possible Causes 
CLUSTER 


Diagnostic Test 


1 . CHECK FOR AN ACTIVE DTC 

Turn the ignition on. 

With the scan tool, record and erase DTCs. 
Press the TRIP/TOGGLE switch three times. 
With the scan tool, read DTCs. 


Does the scan tool display: B1265-TRIP/TOGGLE SWITCH STUCK? 


Yes >> Replace the Cluster in accordance with the service information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> Test complete 


РМ ———————————— INSTRUMENT CLUSTER - ELECTRICAL DIAGNOSTICS 8J- 5 
B1609-PANEL DIMMER INPUT CIRCUIT/PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 


e When Monitored: 
With the ignition on. Headlamps activated. 


e Set Condition: 
Panel Dimmer Input circuit incorrect performance. 


Possible Causes 
STEERING CONTROL MODULE 


Diagnostic Test 


1 . CHECK FOR AN АСТМЕ DTC 


Turn the ignition on. 

With the scan tool, record and erase DTCs. 
Wait 30 seconds. 

With the scan tool, read DTCs. 


Does the scan tool display: B1609-PANEL DIMMER INPUT CIRCUIT/PERFORMANCE? 


Yes >> Go То 2 


Мо >> The condition that caused this code to set is not present at this time. Check for an intermittent condition 
by inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. STEERING CONTROL MODULE 
The Panel Dimmer Signal is a LIN Bus message from the SCM. 


If this DTC is set, view repair. 


Continue 
Replace the SCM in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B1612-PANEL ILLUMINATION CONTROL CIRCUIT 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on and the Panel Illumination active. 


e Set Condition: 
Panel Illumination circuit performance. 


Possible Causes 


(E12) PANEL LAMPS DRIVER CIRCUIT SHORTED TO GROUND 
(E12) PANEL LAMPS DRIVER CIRCUIT SHORTED TO VOLTAGE 
(E12) PANEL LAMPS DRIVER CIRCUIT OPEN 


A/C HEATER CONTROL SHORTED TO GROUND 
SHIFT LEVER ASSEMBLY SHORTED TO GROUND 
CUP HOLDER LAMP SHORTED TO GROUND 
CLUSTER 


Diagnostic Test 


1 . CHECK FOR AN ACTIVE DTC 


Turn the ignition on. 

With the scan tool, record and erase DTCs. 
Activate the Panel Illumination. 

Wait 30 seconds. 

With the scan tool, read DTCs. 


Does the scan tool display: B1613-PANEL ILLUMINATION CONTROL CIRCUIT LOW? 


Yes >> Go То 2 


Мо >> The condition that caused this code to set is not present at this time. Check for an intermittent condition 
by inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. CHECK THE A/C HEATER CONTROL FOR A SHORT TO GROUND 
Turn the ignition off. 


Disconnect the A/C Heater Control C1 harness connector. а 
Turn the ignition оп. 
Activate the Panel Illumination. (62) 


With the scan tool, read DTCs. 


Does the scan tool display: B1612-PANEL ILLUMINATION CON- 
TROL CIRCUIT? 


Yes >> Go To З 


No >> Replace the A/C Control Head in accordance with the ser- 
vice information. 


CONTROL- 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - А/С-НЕАТЕВ C1 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


81816804 


84-8 INSTRUMENT CLUSTER - ELECTRICAL DIAGNOSTICS PM 
d. CHECK THE SHIFT LEVER ASSEMBLY FOR A SHORT TO GROUND 

Turn the ignition off. 

Disconnect the Shift Lever Assembly harness connector. re 


Turn the ignition on. 
Activate the Panel Illumination. 
With the scan tool, read DTCs. 


Does the scan tool display: B1612-PANEL ILLUMINATION CON- 
TROL CIRCUIT? 


Yes >> Go То 4 


No >> Replace the Shift Lever Assembly in accordance with the 
service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


4. CHECK THE CUP HOLDER LAMP FOR A SHORT TO GROUND 


3 
LT. GRAY 2 
1 
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ASSEMBLY- 
SHIFT 
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ASSEMBLY- 
SHIFT 
LEVER 
(EXCEPT AUTOSTICK) 


8181680b 


Turn the ignition off. 

Disconnect the Cup Holder Lamp harness connector. 
Turn the ignition on. 

Activate the Panel Illumination. 

With the scan tool, read DTCs. 


Does the scan tool display: B1612-PANEL ILLUMINATION CON- 
TROL CIRCUIT? 


Yes >> Со To 5 


No >> Replace the Cup Holder Lamp in accordance with the ser- 
vice information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


LAMP- 
CUPHOLDER 


81816812 


Б. CHECK THE (E12) PANEL LAMPS DRIVER CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 
Disconnect the Instrument Cluster C1 harness connector. 


With all the above components disconnected, measure the resistance to 
ground of the (E12) Panel Lamps Driver Circuit from the Instrument 
Cluster C1 harness connector. 


Is the resistance less than 10K ohms? 


Yes >> Repair the (E12) Panel Lamps Driver circuit for a short to 
ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Со To 6 


CLUSTER C1 
8184e50d 
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6. CHECK THE (E12) PANEL LAMPS DRIVER CIRCUIT FOR AN OPEN 
Turn the ignition off. 


Measure the resistance of the (E12) Panel Lamps Driver Circuit re 
between the Instrument Cluster C1 harness connector and the Cup [0] 


Holder harness connector. 


Is the resistance greater than 10K ohms? 


Yes >> Repair the (E12) Panel Lamps Driver circuit for an open. в; оооожо 71 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 9 | = => = = К 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 

STANDARD PROCEDURE) cLÜSTER 4 2 


No >> Go To 7 


1 
| _ b^ di 


LAMP- 
CUPHOLDER 81816821 


7. CHECK THE (E12) PANEL LAMPS DRIVER CIRCUIT FOR A SHORT ТО VOLTAGE 


Turn the ignition on. 


Measure the voltage of the (E12) Panel Lamps Driver Circuit from the ІМ" 
Instrument Cluster C1 harness connector. {5 
Is the voltage above 5.0 volts? (C2) 
Yes >> Repair the (E12) Panel Lamps Driver circuit for a short to i | 
voltage. 2 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) ВЕЕР Е, 
Мо >> Replace the Cluster in accordance with the service informa- Шалы a 
Поп. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - CLUSTER C1 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 81816825 
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B1613-PANEL ILLUMINATION CONTROL CIRCUIT LOW 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on and the Panel Illumination active. 


e Set Condition: 
Panel Illumination Status LOW. 


Possible Causes 


(E12) PANEL LAMPS DRIVER CIRCUIT SHORTED TO GROUND 
A/C HEATER CONTROL SHORTED TO GROUND 


SHIFT LEVER ASSEMBLY SHORTED TO GROUND 
CUP HOLDER LAMP SHORTED TO GROUND 
CLUSTER 


Diagnostic Test 


1 . CHECK FOR AN ACTIVE DTC 


Turn the ignition on. 

With the scan tool, record and erase DTCs. 
Activate the Panel Illumination. 

Wait 30 seconds. 

With the scan tool, read DTCs. 


Does the scan tool display: B1613-PANEL ILLUMINATION CONTROL CIRCUIT LOW? 


Yes >> Go То 2 


Мо >> The condition that caused this code to set is not present at this time. Check for an intermittent condition 
by inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. CHECK THE A/C HEATER CONTROL FOR A SHORT TO GROUND 


Turn the ignition off. 


Disconnect the A/C Heater Control C1 harness connector. ӘП» 
Turn the ignition оп. 
Activate the Panel Illumination. (C2) 


With the scan tool, read DTCs. 


Does the scan tool display: B1613-PANEL ILLUMINATION CON- 
TROL CIRCUIT LOW? 


Yes >> Go To 3 


No >> Replace the A/C Control Head in accordance with the ser- 
vice information. 


CONTROL- 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - А/С-НЕАТЕВ C1 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


81816804 


84-12 INSTRUMENT CLUSTER - ELECTRICAL DIAGNOSTICS PM 
d. CHECK THE SHIFT LEVER ASSEMBLY FOR A SHORT TO GROUND 

Turn the ignition off. 

Disconnect the Shift Lever Assembly harness connector. re 


Turn the ignition on. 
Activate the Panel Illumination. 
With the scan tool, read DTCs. 


Does the scan tool display: B1613-PANEL ILLUMINATION CON- 
TROL CIRCUIT LOW? 


Yes >> Go То 4 


No >> Replace the Shift Lever Assembly in accordance with the 
service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


4. CHECK THE CUP HOLDER LAMP FOR A SHORT TO GROUND 
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Turn the ignition off. 

Disconnect the Cup Holder Lamp harness connector. 
Turn the ignition on. 

Activate the Panel Illumination. 

With the scan tool, read DTCs. 


Does the scan tool display: B1613-PANEL ILLUMINATION CON- 
TROL CIRCUIT LOW? 


Yes >> Go То 5 


No >> Replace the Cup Holder Lamp in accordance with the ser- 
vice information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


LAMP- 
CUPHOLDER 


81816812 


Б. CHECK THE (E12) PANEL LAMPS DRIVER CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 

Disconnect the Instrument Cluster C1 harness connector. 

With all the above components disconnected, measure the resistance to 
ground of the (E12) Panel Lamps Driver Circuit from the Instrument 
Cluster C1 harness connector. 


Is the resistance less than 10K ohms? 


Yes >> Repair the (E12) Panel Lamps Driver circuit for a short to 
ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Replace the Cluster in accordance with the service informa- 
tion. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 


CLUSTER C1 
8184e50d 
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B1615-PANEL ILLUMINATION CONTROL CIRCUIT OPEN 
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8J - 14 INSTRUMENT CLUSTER - ELECTRICAL DIAGNOSTICS —————РМ 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on and the Panel Illumination active. 


e Set Condition: 
Panel Illumination Status open. 


Possible Causes 


(E12) PANEL LAMPS DRIVER CIRCUIT SHORTED TO VOLTAGE 


(E12) PANEL LAMPS DRIVER CIRCUIT OPEN 
CLUSTER 


Diagnostic Test 


1. CHECK FOR AN ACTIVE DTC 


Turn the ignition on. 

With the scan tool, record and erase DTCs. 
Activate the Panel Illumination. 

Wait 30 seconds. 

With the scan tool, read DTCs. 


Does the scan tool display: B1615-PANEL ILLUMINATION CONTROL CIRCUIT HIGH? 
Yes >> Go To 2 


No >> The condition that caused this code to set is not present at this time. Check for an intermittent condition 
by inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. CHECK THE (E12) PANEL LAMPS DRIVER CIRCUIT FOR AN OPEN 
Turn the ignition off. 


Disconnect the Cluster C1 harness connector. +56} 
Disconnect the Cup Holder Lamp harness connector. [0] 


Measure the resistance of the (E12) Panel Lamps Driver Circuit Go) 
between the Instrument Cluster C1 harness connector and the Cup ON 
Holder harness connector. 
Is the resistance greater than 10K ohms? d NE. |2 
10 Еш са га съ 7 
Yes >> Repair the (E12) Panel Lamps Driver circuit for an open. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go To З 
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РМ INSTRUMENT CLUSTER - ELECTRICAL DIAGNOSTICS 8J- 15 
d. CHECK THE (E12) PANEL LAMPS DRIVER CIRCUIT FOR A SHORT TO VOLTAGE 

Turn the ignition on. 

Measure the voltage of the (E12) Panel Lamps Driver Circuit from the re 
Instrument Cluster C1 harness connector. 


Is the voltage above 5.0 volts? 


Yes 


No 


>> Repair the (E12) Panel Lamps Driver circuit for a short to 
voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


>> Replace the Instrument Cluster in accordance with the ser- 
vice information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


CLUSTER C1 
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8J - 16 INSTRUMENT CLUSTER - ELECTRICAL DIAGNOSTICS ————————————————————— PM 
B210D-BATTERY VOLTAGE LOW 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on. 
e Set Condition: 
The Instrument Cluster detects a battery voltage of 9.0 volts or less for 5 seconds. 


Possible Causes 


VEHICLE CHARGING SYSTEM 
CLUSTER 


Diagnostic Test 


1 . CHECK FOR ACTIVE DTC: B210D-BATTERY VOLTAGE LOW 


Turn the ignition on. 

With the scan tool, record and erase Instrument Cluster DTCs. 

Wait 30 seconds. 

With the scan tool, read Instrument Cluster DTCs. 

Does the scan tool display: B210D-BATTERY VOLTAGE LOW? 

Yes >> Go То2 

Мо >> The condition that caused this code to set is not present at this time. Check for an intermittent condition 
by inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also 


inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. VERIFY OPERATION OF THE VEHICLE CHARGING SYSTEM 


NOTE: Troubleshoot any PCM charging/cranking DTCs before proceeding. 
NOTE: Ensure the battery is fully charged. 
Are any charging system DTCs present? 


Yes >> Refer to appropriate DTC diagnostic information. 


No >> Replace the Instrument Cluster in accordance with the service information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


PM ———————————————— INSTRUMENT CLUSTER - ELECTRICAL DIAGNOSTICS 8Ј - 17 
B210E-BATTERY VOLTAGE HIGH 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on. 
e Set Condition: 
The Instrument Cluster detects a battery voltage of 16.0 volts or greater for 5 seconds. 


Possible Causes 


VEHICLE CHARGING SYSTEM 
CLUSTER 


Diagnostic Test 


1 . CHECK FOR ACTIVE DTC: B210E-BATTERY VOLTAGE HIGH 


Turn the ignition on. 

With the scan tool, record and erase Instrument Cluster DTCs. 
Wait 30 seconds. 

With the scan tool, read Instrument Cluster DTCs. 


Does the scan tool display: B210E-BATTERY VOLTAGE HIGH? 


Yes >> Go To2 


No >> The condition that caused this code to set is not present at this time. Check for an intermittent condition 
by inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. VERIFY OPERATION OF THE VEHICLE CHARGING SYSTEM 


NOTE: Troubleshoot any PCM charging/cranking DTCs before proceeding. 
NOTE: Ensure the battery is fully charged. 
Are any charging system DTCs present? 


Yes >> Refer to appropriate DTC diagnostic information. 


No >> Replace the Instrument Cluster in accordance with the service information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B2143-UGDO ENABLE CONTROL CIRCUIT 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 


e Set Condition: 
The Cluster detects a fault on the (G38) UGDO Enable Control Circuit. 


Possible Causes 


(G38) UGDO ENABLE CONTROL CIRCUIT SHORT TO VOLTAGE 
(G38) UGDO ENABLE CONTROL CIRCUIT SHORT TO GROUND 


(G38) UGDO ENABLE CONTROL CIRCUIT OPEN 
UGDO MODULE 
CLUSTER 


Diagnostic Test 


1 . CHECK FOR AN АСТМЕ DTC 


Turn the ignition on. 

With the scan tool, record and erase DTCs. 
Wait 30 seconds. 

With the scan tool, read DTCs. 


Does the scan tool display: B2143-UGDO ENABLE CONTROL CIRCUIT? 


Yes >> Go To2 


No >> The condition that caused this code to set is not present at this time. Check for an intermittent condition 
by inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. (G38) UGDO ENABLE CONTROL CIRCUIT SHORT TO VOLTAGE 
Turn the ignition off. 


Disconnect the Instrument Cluster C2 harness connector. 

Disconnect the Left Vanity Lamp Harness connector. чат 
Turn the ignition on. (C2) 
Measure the voltage of the (G38) ОСОО Enable Control Circuit. Б BLACK s 


2 í | 
Is voltage present? n ПП в 


Yes >> Repair ће (G38) UGDO Enable Control Circuit for a short 


to voltage. 4 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - LEFT 
ELECTRICAL/ELECTRONIC CONTROL MODULES - (EXCEPT BASE) 


STANDARD PROCEDURE) 
No >> Go То З 
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8J- 20 INSTRUMENT CLUSTER - ELECTRICAL DIAGNOSTICS 


3. (G38) ОСОО ENABLE CONTROL CIRCUIT SHORT TO GROUND 


PM 


Turn the ignition off. 
Measure the resistance between ground and the (G38) UGDO Enable 
Control Circuit. 

Is the resistance below 10K ohms? 


Yes >> Repair ће (G38) UGDO Enable Control Circuit for a short 
to ground. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go То 4 


4. (G38) UGDO ENABLE CONTROL CIRCUIT OPEN 
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Measure the resistance of the (G38) ОСОО Enable Control Circuit. 
Is the resistance above 10K ohms? 


Yes >> Repair the (G38) ОСОО Enable Control Circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Replace the Instrument Cluster inaccordance with the ser- 
vice information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 
e Set Condition: 
The Cluster detects a fault on the (G38) UGDO Enable Control Circuit. 


Possible Causes 


(G38) UGDO ENABLE CONTROL CIRCUIT SHORT TO GROUND 


UGDO MODULE 
INSTRUMENT CLUSTER 


Diagnostic Test 


1 . CHECK FOR AN ACTIVE DTC 


Turn the ignition on. 

With the scan tool, record and erase DTOCs. 
Wait 30 seconds. 

With the scan tool, read DTCs. 


Does the scan tool display: B2143-UGDO ENABLE CONTROL CIRCUIT? 
Yes >> Go To2 


No >> The condition that caused this code to set is not present at this time. Check for an intermittent condition 
by inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. UGDO SHORTED TO GROUND 


Disconnect the Left Vanity Lamp harness connector. 
With the scan tool, read DTCs. 


Does the scan tool display B2144-UGDO ENABLE CONTROL CIRCUIT LOW? 
Yes >> Go To 3 


No >> Replace the UGDO Module in accordance with the service information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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3. (G38) ОСОО ENABLE CONTROL CIRCUIT SHORT TO GROUND 


Turn the ignition off. 


Disconnect the Cluster C2 harness connector. ан 
Measure the resistance between ground and the (G38) ОСОО Enable Ф 


Control Circuit. 


Is the resistance below 10K ohms? 


Yes >> Repair ће (G38) UGDO Enable Control Circuit for a short к (00) B 
to ground. ЖҮН 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - VANITY- 
ELECTRICAL/ELECTRONIC CONTROL MODULES - LEFT 
STANDARD PROCEDURE) ГЕСЕР БАРН 
Мо >> Replace the Cluster in accordance with the service informa- 
tion. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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B2145-UGDO ENABLE CONTROL CIRCUIT HIGH 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 


e Set Condition: 
The Cluster detects a fault on the (G38) UGDO Enable Control Circuit. 


Possible Causes 


(G38) UGDO ENABLE CONTROL CIRCUIT SHORT TO VOLTAGE 


UGOD MODULE 
INSTRUMENT CLUSTER 


Diagnostic Test 


1 . CHECK FOR AN АСТМЕ DTC 


Turn the ignition on. 

With the scan tool, record and erase DTOCs. 
Wait 30 seconds. 

With the scan tool, read DTCs. 


Does the scan tool display: B2145-UGDO ENABLE CONTROL CIRCUIT HIGH? 


Yes >> Go To2 


No >> The condition that caused this code to set is not present at this time. Check for an intermittent condition 
by inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. UGDO SHORTED TO VOLTAGE 
Disconnect the Left Vanity Lamp harness connector. 
With the scan tool, read DTCs. 
Does the scan tool display: B2144-UGDO ENABLE CONTROL CIRCUIT OPEN? 
Yes >> Replace the ОСОО Module in accordance with the service information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> Go То З 


8J - 26 INSTRUMENT CLUSTER - ELECTRICAL DIAGNOSTICS 


3. (G38) ОСОО ENABLE CONTROL CIRCUIT SHORT TO VOLTAGE 


PM 


Turn the ignition off. 

Disconnect the Cluster C2 harness connector. 

Turn the ignition on. 

Measure the voltage of the (G38) UGDO Enable Control Circuit. 


Is voltage present? 


Yes >> Repair the (G38) ОСОО Enable Control Circuit for a short 
to voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Replace the Cluster in accordance with the service informa- 
tion. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 


e Set Condition: 
The Cluster detects a fault on the (G38) UGDO Enable Control Circuit. 


Possible Causes 


(G38) UGDO ENABLE CONTROL CIRCUIT OPEN 


UGDO MODULE 
INSTRUMENT CLUSTER 


Diagnostic Test 


1 . CHECK FOR AN АСТМЕ DTC 


Turn the ignition on. 

With the scan tool, record and erase DTOCs. 
Wait 30 seconds. 

With the scan tool, read DTCs. 


Does the scan tool display: B2146-UGDO ENABLE CONTROL CIRCUIT OPEN? 


Yes >> Go To2 


No >> The condition that caused this code to set is not present at this time. Check for an intermittent condition 
by inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. UGDO OPEN 


Disconnect the Left Vanity Lamp harness connector. 
Connect a jumper wire between ground and the (G38) UGDO Enable Control Circuit. 
With the scan tool, read DTCs. 


Does the scan tool display: B2144-UGDO ENABLE CONTROL CIRCUIT LOW? 


Yes >> Replace the ОСОО Module in accordance with the service information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> Go To З 
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2. (G38) UGDO ENABLE CONTROL CIRCUIT OPEN 
Measure the resistance of the (G38) UGDO Enable Control Circuit. 


Is the resistance above 10K ohms? (Se 
Yes >> Repair the (G38) UGDO Enable Control Circuit for an open. "(e 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - BLACK (Со) 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) " 


м 


№ >> Replace the Instrument Cluster inaccordance with the зег- 
vice information. 2. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - LEFT 
ELECTRICAL/ELECTRONIC CONTROL MODULES - (EXCEPT BASE) 14 


STANDARD PROCEDURE) 
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U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0151-LOST COMMUNICATION WITH OCCUPANT RESTRAINT CONTROLLER 


For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - STANDARD PROCEDURE) for the diagnostic 
test procedure. 


U0154-LOST COMMUNICATION WITH OCCUPANT CLASSIFICATION MODULE 


For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0156-LOST COMMUNICATION WITH EOM 


For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 
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U0161-LOST COMMUNICATION WITH COMPASS MODULE 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 


e Set Condition: 
The Cluster does not receive information from the Compass Module. 


Possible Causes 


(D506) LIN BUS CIRCUIT OPEN 


(F929) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN 
(Z937) GROUND CIRCUIT OPEN 
COMPASS MODULE 


Diagnostic Test 


1. CHECK FOR AN ACTIVE DTC 


Turn the ignition on. 

With the scan tool, record and erase DTCs. 
Wait 30 seconds. 

With the scan tool, read DTCs. 


Does the scan tool display: U0161-LOST COMMUNICATION WITH COMPASS MODULE? 
Yes >> Go To 2 


No >> The condition that caused this code to set is not present at this time. Check for an intermittent condition 
by inspecting the related wiring harness for chaffed, pierced, pinched, and partially broken wires. Also 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. (D506) LIN BUS CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Compass Module harness connector. В} 
Turn the ignition оп. 


Measure the voltage of the (D506) LIN BUS circuit. (C2) 
Is the voltage above 5 volis? ° 
Yes >> Со То3 
No >> Repair the (D506) LIN BUS circuit for an open. Е 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - а ПО 1000 : 
STANDARD PROCEDURE) 
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3. (F929) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN 


Measure the voltage of the (F929) Fused Ignition Switch Output (RUN) 
circuit. 


Is the voltage above 10 volts? BE 
Yes >> Со То 4 Em (62) 


Мо >> Repair the (F929) Fused Ignition Switch Output (RUN) cir- 
cuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 5 


ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
С пра рар варе. 


MODULE- 
COMPASS 


81800639 


4. (2937) GROUND CIRCUIT OPEN 
Measure the resistance between ground and the (Z937) Ground circuit. 


Is the resistance below 10K ohms? >» 
Yes >> Heplace the Compass Module in accordance with the ser- j 
vice information. = (2) 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Repair the (Z937) ground circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 


ELECTRICAL/ELECTRONIC CONTROL MODULES - a OAU 1 
STANDARD PROCEDURE) 


о 
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U0164-LOST COMMUNICATION WITH HVAC CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0167-LOST COMMUNICATION WITH INTRUSION TRANSCEIVER CONTROL 
MODULE 


For a complete wiring diagram Refer to Section 8W. 
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(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0168-LOST COMMUNICATION WITH VEHICLE SECURITY CONTROL MODULE 
(SKREEM/WCM) 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0184-LOST COMMUNICATION WITH RADIO 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0186-LOST COMMUNICATION WITH AUDIO AMPLIFIER 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0195-LOST COMMUNICATION WITH SDARS 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0197-LOST COMMUNICATION WITH HANDS FREE PHONE MODULE 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0199-LOST COMMUNICATION WITH DRIVER DOOR MODULE 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0200-LOST COMMUNICATION WITH PASSENGER DOOR MODULE 

For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 
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U0208-LOST COMMUNICATION WITH HEATED SEATS CONTROL MODULE 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 


e Set Condition: 
The Cluster does not receive information from the Heated Seats Control Module. 


Possible Causes 


(D506) LIN BUS CIRCUIT OPEN 


(F937) FUSED IGNITION SWITCH OUTPUT (RUN) OPEN 
(Z908) GROUND CIRCUIT OPEN 
HEATED SEATS MODULE 


Diagnostic Test 


1. CHECK FOR AN ACTIVE DTC 


Turn the ignition on. 

With the scan tool, record and erase DTCs. 
Wait 30 seconds. 

With the scan tool, read DTCs. 


Does the scan tool display: U0208-LOST COMMUNICATION WITH HEATED SEATS CONTROL MODULE? 


Yes >> Go To 2 


No >> The condition that caused this code to set is not present at this time. Check for an intermittent condition 
by inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. (D506) LIN BUS CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Heated Seats Module harness connector. В} 
Turn the ignition on. 


Measure the voltage of the (D506) LIN BUS circuit. (C2) 
Is the voltage above 5 volis? ° 


Yes >> Go To 3 J 


No >> Repair the (D506) LIN BUS circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) к 
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3. (F937) FUSED IGNITION SWITCH OUTPUT (RUN) OPEN 


PM 


Measure the voltage of the (F937) Fused Ignition Switch Output (RUN) 
circuit. 


Is the voltage above 10 volts? 


Yes >> Go То 4 
No >> Hepair the (F937) Fused Ignition Switch Output (RUN) cir- 
cuit for an open. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


4. (7908) GROUND CIRCUIT OPEN 
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Measure the resistance between ground and the (Z908) Ground circuit. 
Is the resistance below 10K ohms? 


Yes >> Нерасе the Heated Seats Module in accordance with the 
service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Repair the (2908) ground circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 


ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 


e Set Condition: 
The Cluster does not receive any LIN Bus messages from the SCM. 


Possible Causes 


D506) LIN BUS CIRCUIT OPEN 
F20) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN 


A411) FUSED B+ (1.0.D.) CIRCUIT OPEN 
2936/7937) GROUND CIRCUIT OPEN 


Diagnostic Test 


1 . CHECK FOR AN АСТМЕ DTC 


Turn the ignition on. 

With the scan tool, record and erase DTCs. 
Wait 30 seconds. 

With the scan tool, read DTCs. 


Does the scan tool display: U0212-LOST COMMUNICATION WITH SCM? 
Yes >> Go То2 


Мо >> The condition that caused this code to set is not present at this time. Check for an intermittent condition 
by inspecting the related wiring harness for chaffed, pierced, pinched, and partially broken wires. Also 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. (D506) LIN BUS CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Steering Column Module C1 harness connector. ӘП» 
Turn the ignition оп. 


Measure the voltage of the (D506) LIN BUS circuit. 
Is the voltage above 5 volts? 


Yes >> Go To З 


No >> Repair the (D506) LIN BUS circuit for an open 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - а Цайае 1 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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d. (F202) FUSED IGNITION SWITCH OUTPUT (RUN/START) CIRCUIT OPEN 
Measure the voltage of the (F202) Fused Ignition Switch Output (RUN/ 
START) circuit. 
“=> 


Is Ше voltage above 10 volts? 


Yes >> Go To 4 
No >> Repair the (F202) Fused Ignition Switch Output (RUN/ 
START) circuit for an open. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


4. (A411) FUSED В+ (1.0.0.) CIRCUIT OPEN 
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Measure the voltage of the (A411) Fused B+ (І.О.Р.) circuit. 
Is the voltage above 10 volts? 


Yes >> Go To 5 


No >> Repair the (A411) Fused B+ (I.O.D.) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


5. (2936/2937) GROUND CIRCUIT OPEN 
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Measure the resistance between ground and the (Z936-MTX)/(Z937— 
ATX) Ground circuit. 


Is the resistance below 10K ohms? 


Yes >> Replace the SCM in accordance with the service informa- 
tion. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 


STANDARD PROCEDURE) 


Repair the (Z936-MTX)/(Z937—ATX) ground circuit for an 
open. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 


e Set Condition: 
LIN 1 Bus Performance. 


Possible Causes 


(D506) LIN BUS CIRCUIT OPEN 


(D506) LIN BUS CIRCUIT SHORT TO GROUND 
CLUSTER 


Diagnostic Test 


1 . CHECK FOR AN ACTIVE DTC 


Turn the ignition on. 
With the scan tool, record and erase DTCs. 
Wait 30 seconds. 
With the scan tool, read DTCs. 
Does the scan tool display: U1008-LIN 1 BUS? 


Yes >> Go To2 


No >> The condition that caused this code to set is not present at this time. Check for an intermittent condition 
by inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 


nals. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 


MODULES - STANDARD PROCEDURE) 


2. SHORTED COMPONENT 


NOTE: After disconnecting each component, check DTCs with the 
scan tool. 

Turn the ignition on. 

Disconnect the Switch Bank Module harness connector. 

Disconnect the Remote Compass Module harness connector. 
Disconnect the Heated Seat Module harness connector. 

Disconnect the Steering Control Module C1 harness connector. 


With each component disconnected, did the DTC U1008-LIN 1 
BUS change from active to stored? 


Yes >> Replace the component that caused the DTC U1008-LIN 1 
BUS change from active to stored. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go To З 
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З. (0506) LIN BUS CIRCUIT OPEN 


PM 


Turn the ignition off. 

Disconnect the Cluster C3 harness connector. 
Disconnect the Switch Bank harness connector. 
Measure the resistance of the (D506) LIN Bus circuit. 


Is the resistance above 10K ohms? 


Yes >> Repair Ше (D506) LIN Bus circuit for an open. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go То 4 


4. (D506) LIN BUS CIRCUIT SHORT TO GROUND 
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Turn the ignition off. 
Measure the resistance to ground on the (D506) LIN Bus circuit. 


Is the resistance below 10K ohms? 


Yes >> Repair the (D506) LIN Bus circuit for a short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Replace the Cluster in accordance with the service informa- 
tion. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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U113B-LOST COMMUNICATION WITH SWITCH BANK MODULE 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 


e Set Condition: 
The Cluster does not receive information from the Switch Bank Module. 


Possible Causes 


(D506) LIN BUS CIRCUIT OPEN 


(A935) FUSED B+ CIRCUIT OPEN 
(Z940) GROUND CIRCUIT OPEN 
SWITCH BANK 


Diagnostic Test 


1. CHECK FOR AN ACTIVE DTC 


Turn the ignition on. 

With the scan tool, record and erase DTCs. 
Wait 30 seconds. 

With the scan tool, read DTCs. 


Does the scan tool display: U113B-LOST COMMUNICATION WITH SWITCH BANK MODULE? 


Yes >> Go To 2 


No >> The condition that caused this code to set is not present at this time. Check for an intermittent condition 
by inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. (D506) LIN BUS CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Switch Bank harness connector. S 
Turn the ignition on. 


Measure the voltage of the (D506) LIN BUS circuit. (C2) 
Is the voltage above 5 volis? 
Yes >> Go To 3 


No >> Repair the (D506) LIN BUS circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 4 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) i 
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3. (A935) FUSED B+ CIRCUIT OPEN 


Measure the voltage of the (A935) Fused B+ circuit. 
Is the voltage above 10 volts? 
Yes >> GoTo4 


No >> Repair the (A935) Fused B+ circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


4. (7940) GROUND CIRCUIT OPEN 
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Measure the resistance between ground and the (Z940) Ground circuit. 
Is the resistance below 10K ohms? 


Yes >> Replace the Switch Bank in accordance with the service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Repair the (2940) ground circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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INSTRUMENT CLUSTER - SERVICE INFORMATION 
DESCRIPTION 


The instrument cluster is an ElectroMechanical Instru- 
ment Cluster (EMIC) (3) that is located in the instru- 
ment panel (2) above the steering column opening, 
behind the steering wheel (1), directly in front of the 
driver. The instrument cluster includes the hardware 
and software necessary to serve as the electronic 
body control module and is sometimes referred to as 
the Cab Compartment Node (CCN). The remainder of 
the CCN, including the mounts and the electrical соп- 
nections, are concealed within the instrument panel 
behind the cluster bezel. Besides analog gauges and 
indicators, the CCN incorporates two digital Vacuum 
Fluorescent Display (VFD) units for displaying odome- 
ter/trip odometer information, engine hours, automatic 
transmission gear selector position (PRNDL), several warning or reminder indications and certain diagnostic infor- 
mation, and the display for the Electronic Vehicle Information Center (EVIC). 


Sandwiched between the rear cover and the lens is the cluster housing. The molded plastic cluster housing serves 
as the carrier for the cluster circuit board and circuitry, the cluster connectors, the gauges, a Light Emitting Diode 
(LED) for each cluster indicator, the VFD units, an audible tone transducer, the cluster overlay, the gauge pointers, 
the odometer/trip odometer switch and the Electronic Vehicle Information Center Display (EVIC) switch button. 


Several versions of the CCN are offered. These versions accommodate all of the variations of optional equipment 
and regulatory requirements for the various markets in which the vehicle will be offered. The microprocessor-based 
ССМ utilizes integrated circuitry and information carried on the Controller Area Network (CAN) data bus along with 
several hard wired analog and multiplexed inputs to monitor sensors and switches throughout the vehicle. In 
response to those inputs, the internal circuitry and programming of the CCN allow it to control and integrate many 
electronic functions and features of the vehicle through both hard wired outputs and the transmission of electronic 
message outputs to other electronic modules in the vehicle over the CAN/LIN data bus (Refer to 8 - ELECTRICAL/ 
ELECTRONIC CONTROL MODULES/COMMUNICATION - DESCRIPTION). 


The ССМ houses four analog gauges and has provisions for up to twenty-five indicators. All of the CCN indicators 
are automatically configured when the CCN is connected to the vehicle electrical system for compatibility with cer- 
tain optional equipment or equipment required for regulatory purposes in certain markets. While each CCN may 
have provisions for indicators to support every available option, the configurable indicators will not be functional in 
a vehicle that does not have the equipment that an indicator supports. 


Each indicator in the CCN, except those located within the VFD units, is illuminated by a dedicated LED that is 
soldered onto the ССМ electronic circuit board. Cluster illumination is accomplished by dimmable LED back lighting, 
which illuminates each of the gauges for visibility when the exterior lighting is turned on. The LED units are not 
available for service replacement and, if damaged or faulty, the entire CCN must be replaced. 


The ССМ is serviced only as a complete unit. The ССМ cannot be adjusted or repaired. If а gauge, an LED indi- 
cator, a VFD unit, the electronic circuit board, the circuit board hardware, the cluster overlay, or the CCN housing 
are damaged or faulty, the entire CCN must be replaced. The cluster lens, hood and mask unit are available for 
separate service replacement. 
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DOMESTIC CLUSTER/CCN 
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Domestic ССМ includes the following analog gauges: 
Engine Temperature Gauge (3) 

Fuel Gauge (1) 

Speedometer (4) 

Tachometer (5) 

ССМ includes the following VFD units: 

Gear Selector/Odometer/Trip Odometer (13 and 15) 
Electronic Vehicle Information Center (EVIC) Display 
ССМ includes provisions for the following indicators: 
Airbag Warning Indicator (8) 

АП Wheel Drive Indicator (24) 

Antilock Brake System (ABS) Warning Indicator (25) 
Park Brake/Brake Indicator (27) 

Charging System Warning Indicator (7) 

Cruise Indicator (17) 

Electronic Stability Program Indicator (23) 
Electronic Throttle Control Indicator (19) 

Electronic Vehicle Information Center (EVIC) Display Step Button 
Fog Lamp Indicator (22) 

Fuel Door Location (2) 

High Beam Indicator (26) 

High Engine Temperature Warning Indicator (12) 
Low Fuel Indicator (6) 

Malfunction Indicator Lamp (MIL) (16) 
Odometer/Trip Odometer A/B Select Button (18) 

Oil Pressure Warning Indicator (11) 

Seatbelt Indicator (10) 

Security Indicator (9) 

Tire Pressure Monitor System Indicator (14) 
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e Traction Control Indicator (20) 
e Transmission Over Temperature Indicator (CVT transmission only) (30) 
• Turn Signal (Right and Left) Indicators (21) 
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The BUX CCN is relatively the same as domestic for the exception of: 
e Brake Fail/Park Brake Indicator (3) 
• Rear Fog lamps Indicator (2) 
е Speedometer - Kilometers per hour (km/h) (1) 
• Wait to Start Indicator (diesel only) (4) 


OPERATION 


The ElectroMechanical Instrument Cluster (EMIC) in this model also includes the hardware and software necessary 
to serve as the electronic body control module and is sometimes referred to as the Cab Compartment Node or 
ССМ. The following information deals primarily with the instrument cluster functions of this unit. Additional details of 
the electronic body control functions of this unit may be found within the service information for the system or com- 
ponent that the CCN controls. For example: Additional details of the audible warning functions of the CCN are found 
within the Chime/Buzzer service information. 


The ССМ is designed to allow the vehicle operator to monitor the conditions of many of the vehicle components and 
operating systems. The gauges and indicators in the CCN provide valuable information about the various standard 
and optional powertrains, fuel and emissions systems, cooling systems, lighting systems, safety systems and many 
other convenience items. The CON is installed in the instrument panel so that all of these monitors can be easily 
viewed by the vehicle operator when driving, while still allowing relative ease of access for service. 


The microprocessor-based CCN hardware and software uses various inputs to control the gauges and indicators 
visible on the face of the cluster. Some of these inputs are hard wired, but most are in the form of electronic mes- 
sages that are transmitted by other electronic modules over the Controller Area Network (CAN) data bus and the 
Local Interconnect Network (LIN) data bus. The CCN is the master of the LIN bus and there are four modules that 
talk to the CCN: The Heated Seat Module (HSM), Remote Compass Module (RCM), Steering Control Module 
(SCM), and the Accessory Switch Bank Module (ASBM) (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/COMMUNICATION - OPERATION). 


The CCN microprocessor smooths the input data using algorithms to provide gauge readings that are accurate, 
stable and responsive to operating conditions. These algorithms are designed to provide gauge readings during 
normal operation that are consistent with customer expectations. However, when abnormal conditions exist such as 
high coolant temperature, the algorithm can drive the gauge pointer to an extreme position and the microprocessor 
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can sound a chime through the on-board audible tone transducer to provide distinct visual and audible indications of 
a problem to the vehicle operator. The CCN may also produce audible warnings for other electronic modules in the 
vehicle based upon electronic tone request messages received over the CAN/LIN data bus. Each audible warning is 
intended to provide the vehicle operator with an audible alert to supplement a visual indication. 


The CON circuitry operates on battery current received through a fused В(+) fuse on a non-switched fused В(+) 
circuit, and on battery current received through a fused ignition switch output (run-start) fuse on a fused ignition 
switch output (run-start) circuit. This arrangement allows the/CCN to provide some features regardless of the ignition 
switch position, while other features will operate only with the ignition switch in the On or Start positions. The CCN 
circuitry is grounded through a ground circuit of the instrument panel wire harness. 


The CON also has a self-diagnostic actuator test capability which will test each of the CAN bus message-controlled 
functions of the cluster by lighting the appropriate indicators, positioning the gauge needles at several predeter- 
mined calibration points across the gauge faces, and illuminating all segments of the odometer/trip odometer/gear 
selector indicator Vacuum-Fluorescent Display (VFD) unit and Electronic Vehicle Information Center (EVIC). The 
EVIC will display the hardware/software version, and the CAN and LIN Vehicle Maintenance Monitor (VMM) used in 
the ССМ. (Refer to 8 - ELECTRICAL/INSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). 
The CCN collects data and provides control signals for the following electrical equipment via the CAN data bus: 

e Gauges 

e Interior lighting controls 

e Variable-intensity cluster lighting and illumination of instrument panel mounted equipment 

e Vehicle Theft Alarm and Sentry Key Theft Deterrent System 

e Power door lock system controls (automatic locking, and Remote Keyless Entry locking and unlocking) 

e Headlamp switch actuation signal 

e Steering wheel radio actuation signals 

e Accessory power delay relay control 

e Wiper control 

e Turn signal flasher audible click 

e Heated seat actuation signal (if equipped) 

e UConnect? Hands-Free, Voice-Actuated Communication system actuation signal (if equipped) 

e Display of the outputs for the HomeLink® universal home security system and compass (if equipped) 

e Illuminated entry system 

e Key-in-ignition warning chime 

e Seat belt warning chime and lamp (Including BeltAlert®) 

е Low washer fluid warning indicator 

e Door ajar warning indicator 

e Liftgate/trunk ajar warning indicator 

e LIN master module 
The CCN also provides the following enhancements to the above features: 

e Time-out for interior lamps left on inadvertently 

e Driver programmability of vehicle speed-sensitive automatic locking 


e Driver programmability of the power locks to unlock only the driver’s door or all doors with the first actuation of 
the RKE unlock button 


e Ability to program vehicle response to lock and unlock commands from the RKE transmitter 

e The improved BeltAlert® seatbelt warning indication 

e Filtering of input signals to the fuel gauge, temperature gauge, and speedometer to avoid sudden, unexpected 
pointer movements 

e Headlamp control for turning the headlamps on if the windshield wipers are operated in daylight as required by 
law in some states 


GAUGES 


All gauges receive battery current through the CCN circuitry only when the ignition switch is in the On or Start 
positions. With the ignition switch in the Off position battery current is not supplied to any gauges, and the CCN 
circuitry is programmed to move all of the gauge needles back to the low end of their respective scales. Therefore, 
the gauges do not accurately indicate any vehicle condition unless the ignition switch is in the On or Start positions. 
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All of the CCN gauges are stepper motors. The gauges are diagnosed using the CCN self-diagnostic actuator test. 
(Refer to 8 - ELECTRICAL/INSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). Proper testing of the CAN data 
bus and the electronic data bus message inputs to the CCN that control each gauge require the use of a diagnostic 
scan tool. Refer to the appropriate diagnostic information. Specific operation details for each gauge may be found 
elsewhere in this service information. 


VACUUM-FLUORESCENT DISPLAYS 


ODOMETER/TRIP ODOMETER - The odometer and trip odometer give an indication to the vehicle operator of the 
distance the vehicle has traveled. The engine hours give an indication of the cumulative engine-ON time. This indi- 
cator is controlled by the instrument cluster circuitry based upon cluster programming and electronic messages 
received by the cluster from the Powertrain Control Module (PCM) or Engine Control Module (ECM) over the Con- 
troller Area Network (CAN) data bus. 


The odometer/trip odometer will display some warning messages such as "4008" and "gATE" ajar. If equipped with 
the optional Electronic Vehicle Information Center (EVIC), the EVIC will display all messages except GASCAP. 


The odometer, trip odometer and engine hours information are displayed by the instrument cluster Vacuum Fluo- 
rescent Display (VFD). The VFD will display the odometer information whenever the driver side front door is opened 
with the ignition switch in the OFF or ACCESSORY positions, and will display the last previously selected odometer 
or trip odometer information when the ignition switch is turned to the ON or START positions. The instrument cluster 
circuitry controls the VFD and provides the following features: 

• Odometer/Trip Odometer Display Toggling - Actuating the trip odometer reset switch button momentarily 
with the VFD illuminated will toggle the display between the odometer and trip odometer information. Each 
time the VFD is illuminated with the ignition switch in the ON or START positions, the display will automatically 
return to the last mode previously selected (odometer or trip odometer). 

e Engine Hours Display Toggling - When the trip odometer reset switch button is pressed and held for longer 
than about six seconds with the ignition switch in the ON position and the engine speed message from the 
POM is zero, the trip odometer information will be momentarily displayed, then the engine hours information 
will be displayed. The VFD must be displaying the odometer information when the trip odometer reset switch 
button is pressed in order to toggle to the engine hours display. The engine hours will remain displayed for 
about 30 seconds, until the engine speed message is greater than zero, or until the ignition switch is turned to 
the OFF position, whichever occurs first. 

e Trip Odometer Reset - When the trip odometer reset switch button is pressed and held for longer than about 
two seconds with the ignition switch in the ON or START position, the trip odometer will be reset to 0.0 kilo- 
meters (miles). The VFD must be displaying the trip odometer information in order for the trip odometer infor- 
mation to be reset. 

е GASCAP Message Display - On vehicles manufactured with a United States country code, each time the 
cluster receives an electronic message from the PCM indicating a monitored leak in the evaporative emissions 
system, the cluster replaces the displayed odometer/trip odometer value with the textual message, GASCAP. 
This message serves as a reminder to the vehicle operator to check that the gas cap is properly installed and 
tightened, but could also indicate another source of air leakage in the on-board evaporative and vapor recov- 
ery emissions systems. Unless the leak is corrected, this message will latch and remain displayed during the 
current and each subsequent ignition cycle until the trip odometer reset button is pressed and released 
momentarily, which will revert the display to the odometer/trip odometer information that was last displayed for 
the remainder of that ignition cycle. Once the source of a leak has been corrected, either momentarily pressing 
the trip odometer reset button or cycling the ignition switch will unlatch the message and return the odometer/ 
trip odometer to normal operation. 

e Communication Error - If the cluster fails to receive an electronic distance message during normal operation, 
it will hold and display the last data received until the ignition switch is turned to the OFF position. If the cluster 
does not receive a distance message within one second after the ignition switch is turned to the ON position, 
it will display the last distance value stored in the cluster memory. If the cluster is unable to display distance 
information due to an error internal to the cluster, the VFD will display Error. 

Actuator Test - Each time the cluster is put through the actuator test, the odometer VFD will display all of its 
segments simultaneously, then step through each character segment individually during the VFD portion of the 
test to confirm the functionality of the VFD and the cluster control circuitry. 


The PCM continually monitors the vehicle speed pulse information received from the Vehicle Speed Sensor (VSS) 
or the Controller Anti-lock Brake (CAB) and engine speed pulse information received from the crankshaft position 
sensor, then sends the proper messages to the ElectroMechanical Instrument Cluster (EMIC). For further diagnosis 
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of the odometer/trip odometer or the instrument cluster circuitry that controls these functions, (Refer to 8 - ELEC- 
TRICAL/INSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). 


For proper diagnosis of the VSS, the crankshaft position sensor, the CAB, the PCM, the EMIC, the CAN data bus 
or the electronic communication related to odometer/trip odometer operation a diagnostic scan tool is required. 
Refer to the appropriate diagnostic information. 


ELECTRONIC VEHICLE INFORMATION CENTER DISPLAY - The Electronic Vehicle Information Center (EVIC) 
features a driver-interactive display. The display is located in the lower left part of the instrument cluster below the 
fuel and engine temperature gauges. This system conveniently allows the driver to select a variety of useful infor- 
mation by pressing the STEP button to the right of the EVIC display. The EVIC displays information related to the 
following: 


Audio mode display 

Compass display 

Navigation system screens (if equipped) 

Outside temperature display 

Personal Settings (customer programmable features) 

System Status 

Trip computer functions 

UConnect™ hands-free communication system displays (if equipped) 
Vehicle information warning message displays 


The Vacuum-Fluorescent Display (VFD) units are soldered to the ССМ electronic circuit board. With the ignition 
switch in the Off or Accessory positions, the left and right VFD displays are activated when the driver door is 
opened and is deactivated when the driver door is closed. Otherwise, the display units are active when the ignition 
switch is in the On or Start positions, and inactive when the ignition switch is in the Off or Accessory positions. 


The illumination intensity of the VFD units are controlled by the ССМ circuitry based upon an input from the head- 
lamp switch and a dimming level input received from the panel dimmer switch. The ССМ synchronizes the illumi- 
nation intensity of other VFD units with that of the unit in the CCN by sending electronic dimming level messages 
to other electronic modules in the vehicle over the CAN/LIN data bus. 


The ССМ VFD units have several display capabilities. The right VFD unit displays odometer, trip odometer, engine 
hours, gear selector indication (PRNDL) for models with an automatic transmission, several warning or reminder 
indications, and various diagnostic information when certain fault conditions exist. An odometer/trip odometer switch 
on the ССМ circuit board is used to control some of the display modes of the right VFD. This switch is actuated 
manually by depressing the odometer/trip odometer switch button that extends through the lower edge of the cluster 
lens, just left of the tachometer. Actuating this switch momentarily with the ignition switch in the On position will 
toggle the VFD between the odometer and trip odometer modes. Depressing the switch button for about two sec- 
onds while the VFD is in the trip odometer mode will reset the trip odometer value to zero. The left VFD unit dis- 
plays the Electronic Vehicle Information Center (EVIC) and Compass/Temperature information. The left switch button 
is used as a STEP button for the EVIC display and customer programmable features (Refer to 8 - ELECTRICAL/ 
MESSAGE CENTER/ELECT VEHICLE INFORMATION CENTER - OPERATION). 


NOTE: If the vehicles OnBoard Diagnostic (OBD) system determines that the fuel filler cap is loose, improp- 
erly installed, or damaged, a "GASCAP" message will be displayed in the Odometer/Trip Odometer. In this 
instance, tighten the fuel filler cap and press the odometer/trip odometer reset button once to turn the mes- 
sage OFF. The key must be in the Run/Start position during the reset, or you may just cycle the key. If left 
loose for three trips, or key cycles, a DTC will set and the MIL lamp will illuminate. 


Holding the right switch depressed while turning the ignition switch from the Off position to the On position will 
initiate the CCN self-diagnostic actuator test. Refer to the instrument cluster diagnosis and testing service informa- 
tion for additional details on this cluster function. The CCN microprocessor remembers which display mode is active 
when the ignition switch is turned to the Off position, and returns the VFD display to that mode when the ignition 
switch is turned On again. 


The VFD unit is diagnosed using the CON self-diagnostic actuator test. (Refer to 8 - ELECTRICAL/INSTRUMENT 
CLUSTER - DIAGNOSIS AND TESTING). Proper testing of the CAN data bus and the electronic data bus message 
inputs to the ССМ that control some of the VFD functions requires the use of a diagnostic scan tool. Refer to the 
appropriate diagnostic information. Specific operation details for the odometer, the trip odometer, the gear selector 
indicator and the various warning and reminder indicator functions of the VFD unit may be found elsewhere in this 
service information. Refer to the vehicle owners manual for further information on various readout messages. 
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INDICATORS 


Indicators are located in various positions within the ССМ and are all connected to the ССМ electronic circuit board. 
The door ajar indicator, cargo lamp indicator, high beam indicator, and turn signal indicators operate based upon 
hard wired inputs to the CCN. The brake indicator is controlled by CAN data bus messages from the Controller 
Antilock Brake (CAB) as well as by hard wired park brake switch inputs to the CCN. The seatbelt indicator is con- 
trolled by the CCN programming, CAN data bus messages from the Occupant Restraint Controller (ORC), and a 
hard wired seat belt switch input to the CCN. The Malfunction Indicator Lamp (MIL) is normally controlled by CAN 
data bus messages from the Powertrain Control Module (PCM); however, if the CCN loses CAN data bus commu- 
nication, the ССМ circuitry will automatically turn the MIL on until CAN data bus communication is restored. The 
CON uses CAN data bus messages from the Totally Integrated Power Module (TIPM), the ORC, the CAB, and the 
Sentry Key REmote Entry Module (SKREEM) to control all of the remaining indicators. 


The various CCN indicators are controlled by different strategies; some receive fused ignition switch output from the 
CON circuitry and have a switched ground, while others are grounded through the ССМ circuitry and have а 
switched battery feed. However, all indicators are completely controlled by the CCN microprocessor based upon 
various hard wired and electronic message inputs. The cruise indicator located within the VFD unit is dimmable. All 
other indicators are illuminated at a fixed intensity, which is not affected by the selected illumination intensity of the 
ССМ general illumination LED's. The illumination intensity of the dimmable indicators is synchronized with that of the 
CON general illumination LED's. 


In addition, certain indicators in this instrument cluster are automatically configured or self-configured. This feature 
allows the configurable indicators to be enabled by the CON circuitry for compatibility with certain optional equip- 
ment. The CON defaults for the ABS indicator and airbag indicator are enabled, and these configuration settings 
must be programmatically disabled in the CCN using a diagnostic scan tool for vehicles that do not have this equip- 
ment. The automatically configured or self-configured indicators remain latent in each ССМ at all times and will be 
active only when the ССМ receives the appropriate CAN message inputs for that optional system or equipment. 


The hard wired indicator inputs may be diagnosed using conventional diagnostic methods. However, the CON cir- 
cuitry and CAN/LIN bus message controlled indicators are diagnosed using the ССМ self-diagnostic actuator test. 
Some indicators are requested to be turned on via the LIN bus. (Refer to 8 - ELECTRICAL/INSTRUMENT CLUS- 
TER - DIAGNOSIS AND TESTING). Proper testing of the CAN/LIN data bus and the electronic message inputs to 
the ССМ that control an indicator requires the use of a diagnostic scan tool. Refer to the appropriate diagnostic 
information. Specific details of the operation for each indicator may be found elsewhere in this service information. 


CLUSTER ILLUMINATION 


The ССМ has several illumination lamps that are illuminated whenever the exterior lighting is turned On. The illu- 
mination intensity of these lamps is adjusted when the interior lighting thumbwheel on the headlamp switch is 
rotated (down to dim, up to brighten) to one of six available minor detent positions. The CCN monitors a resistor 
multiplexed input from the headlamp switch on a dimmer input circuit. In response to that input, the CCN electronic 
circuitry converts a fused 12-volt input it receives on a hard wired panel lamps dimmer switch signal circuit into a 
12-volt Pulse Width Modulated (PWM) output. 


The CON uses this PWM output to control the illumination intensity of the cluster, the instrument panel center stack 
illumination, and the VFD unit on the ССМ circuit board. The CON also transmits electronic dimming level messages 
over the LIN data bus to other electronic modules (such as the ASBM, HVAC control head, the radio, and the clock) 
in the vehicle to control and synchronize their illumination intensity. 


In addition, the thumbwheel on the headlamp switch has a Parade Mode position to provide a parade or funeral 
mode. The CCN monitors the request for this mode from the headlamp switch, then transmits an electronic dimming 
level message to illuminate all VFD units in the vehicle at full (daytime) intensity for easier visibility when driving in 
daylight with the exterior lighting turned on. 


The hard wired headlamp switch and panel lamps dimmer inputs to and outputs from the CCN may be diagnosed 
using conventional diagnostic methods. However, proper testing of the PWM processing of the CCN and the elec- 
tronic dimming level messages sent by the CCN over the CAN data bus requires the use of a diagnostic scan tool. 
Refer to the appropriate diagnostic information. 
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DIAGNOSIS AND TESTING 
INSTRUMENT CLUSTER 


If all of the instrument cluster gauges and indicators are inoperative, be certain to check the instrument cluster fused 
В(+) fuse and the instrument cluster fused В(+) and ground circuits for shorts or opens. Refer to the appropriate 
wiring information. The wiring information includes wiring diagrams, proper wire and connector repair procedures, 
details of wire harness routing and retention, connector pin-out information and location views for the various wire 
harness connectors, splices and grounds. 


If an individual hard wired gauge or indicator is inoperative, refer to the diagnosis and testing service information for 
that specific gauge or indicator. If an individual Controller Area Network (CAN) or Local Interconnect Network (LIN) 
data bus message-controlled gauge or indicator is inoperative, perform the Actuator Test as follows: 


CAUTION: Instrument clusters used in this model automatically configure themselves for compatibility with 
the features and optional equipment in the vehicle in which they are initially installed. The instrument clus- 
ter is programmed to do this by embedding the Vehicle Identification Number (VIN) and other information 
critical to proper cluster operation into electronic memory. This embedded information is learned through 
electronic messages received from other electronic modules in the vehicle over the Controller Area Network 
(CAN) data bus, and through certain hard wired inputs received when the cluster is connected to the vehicle 
electrically. Once configured, the instrument cluster memory may be irreparably damaged and certain irre- 
versible configuration errors may occur if the cluster is connected electrically to another vehicle; or, if an 
electronic module from another vehicle is connected that provides data to the instrument cluster (including 
odometer values) that conflicts with that which was previously learned and stored. Therefore, the practice 
of exchanging (swapping) instrument clusters and other electronic modules in this vehicle with those 
removed from another vehicle must always be avoided. Failure to observe this caution may result in instru- 
ment cluster damage, which is not reimbursable under the terms of the product warranty. Service replace- 
ment instrument clusters are provided with the correct VIN, and the certified odometer and engine hours 
values embedded into cluster memory, but will otherwise be automatically configured for compatibility with 
the features and optional equipment in the vehicle in which they are initially installed. 


ACTUATOR TEST 


The instrument cluster actuator test will put the instrument cluster into its self-diagnostic mode. In this mode the 
instrument cluster can perform a self-diagnostic test that will confirm that the instrument cluster circuitry, the gauges, 
and the indicators are capable of operating as designed. During the actuator test the instrument cluster circuitry will 
position each of the gauge needles at various calibration points, illuminate all of the segments in the Vacuum Flu- 
orescent Display (VFD) unit, and turn all of the indicators on and off again. 


Successful completion of the actuator test will confirm that the instrument cluster is operational. However, there may 
still be a problem with the CAN/LIN data bus, the Powertrain Control Module (PCM), the Engine Control Module 
(ECM), the Totally Integrated Power Module (TIPM), the Transmission Control Module (TCM), the Occupant 
Restraint Controller (ORC), the Controller Anti-lock Brake (CAB), the Sentry Key REmote Entry Module (SKREEM) 
or the hard wired inputs to one of these electronic control modules. Use a diagnostic scan tool to diagnose these 
components. Refer to the appropriate diagnostic information. 


1. Begin the test with the ignition switch in the Off position. 
2. Depress the odometer/trip odometer switch button. 


3. While still holding the odometer/trip odometer switch button depressed, turn the ignition switch to the On position, 
but do not start the engine. 


4. Release the odometer/trip odometer switch button. 


5. The instrument cluster will simultaneously begin to illuminate all of the operational segments in the VFD unit and 
perform a bulb check of each operational LED indicator. The VFD segments and LED indicators remain illumi- 
nated as each gauge needle is swept to several calibration points and back. If a VFD segment or an LED indi- 
cator fails to illuminate, or if a gauge needle fails to sweep through the calibration points and back during this 
test, the instrument cluster must be replaced. 


6. The actuator test is now completed. The instrument cluster will automatically exit the self-diagnostic mode and 
return to normal operation at the completion of the test. The actuator test will be aborted if the ignition switch is 
turned to the Off position, or if a vehicle speed message indicating that the vehicle is moving is received from the 
PCM over the CAN data bus during the test. 
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7. Go back to Step 1 to repeat the test, if necessary. 


STANDARD PROCEDURE 
ENHANCED SEATBELT REMINDER PROGRAMMING 


The seatbelt indicator also includes a programmable enhanced seatbelt reminder or "beltminder" feature that is 
enabled when the vehicle is shipped from the factory. This beltminder feature provides extended and modified visual 
seatbelt indicator and audible chime warning responses to an unbuckled driver side or both driver and passenger 
front seat belts. The beltminder feature may be disabled or enabled by the customer using the programming 
sequence that follows, or by the dealer using a diagnostic scan tool. 


CUSTOMER PROGRAMMING SEQUENCE 


NOTE: The following sequence of events must occur within sixty (60) seconds of the ignition switch being 
placed in the On position in order for the programming to be completed successfully. Even if the vehicle is 
equipped with both driver and passenger side front seat belt switches, this programming sequence MUST 
be performed using the driver side front seat belt. The passenger side front seat belt switch has no pro- 
gramming functionality. 


1. With all doors closed and the ignition switch in any position except On or Start, buckle the driver side front seat 
belt. 

2. Turn the ignition switch to the On position and wait for the seatbelt indicator reminder function to conclude (about 
Six seconds). 


3. Unbuckle and buckle the driver side front seat belt three or more times, ending with the belt buckled. 


NOTE: The occupant must be sure to fully retract the seatbelt each time during this cycle because the 
actual switch is located in the seatbelt retractor and not the buckle. Each time the seatbelt is buckled or 
unbuckled, and fully retracted, the seatbelt indicator will illuminate or turn OFF, depending on switch state. 


4. Turn the ignition switch to any position except On or Start to toggle the beltminder feature from its current setting 
(from active to inactive, or from inactive to active). A single chime tone will provide an audible confirmation that 
the programming sequence has been successfully completed. 


REMOVAL 


1. Disconnect and isolate the battery negative cable. 

2. Remove the instrument panel upper panel (Refer to 
23 - BODY/INSTRUMENT PANEL/INSTRUMENT 
PANEL UPPER PANEL - REMOVAL). 

3. Remove the four retaining screws (1) to the instru- 
ment cluster bezel. 


8181е01с 
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4. Pull instrument cluster rearward to expose the four 
electrical connectors. 

5. Disconnect the electrical connectors and remove 
cluster from instrument panel. 

6. Separate cluster bezel from cluster by removing 
the four retaining screws (1). 


8181e02d 


INSTALLATION 


1. Install the cluster bezel onto the cluster by install- 
ing the four retaining screws (1). 

2. Position the cluster in the instrument panel open- 
ing. 

3. Connect the four electrical connectors. 

4. Push instrument cluster forward. 


8181e02d 


5. Install the four retaining screws (1) to the instru- 
ment cluster bezel. 

6. Install the instrument panel upper panel (Refer to 
23 - BODY/INSTRUMENT PANEL/INSTRUMENT 
PANEL UPPER PANEL - INSTALLATION). 


7. Connect the battery negative cable. 


8181e01c 
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ACCESSORY SWITCH BANK MODULE 


DESCRIPTION 


There is an Accessory Switch Bank Module (ASBM) 
located in the instrument panel center stack just below 
the heater a/c control. Included in this switch bank 
are: 

e Electronic Stability Program (ESP)/Traction Con- 
trol Switch (TCS) Off (if equipped) - (Refer to 5 - 
BRAKES/ELECTRICAL/ESP SWITCH - 
DESCRIPTION) 

e Hazard Switch (all models) - (Refer to 8 - ELEC- 
TRICAL/LAMPS/LIGHTING - EXTERIOR/HAZ- 
ARD SWITCH - DESCRIPTION) 

• Heated Seat Switch (if equipped) - (Refer to 8 - 
ELECTRICAL/HEATED SEATS/SEAT SWITCH - 
DESCRIPTION) 

е Passenger Airbag Disabled Lamp (PADL) Indica- 
tor (if equipped with OCS) - (Refer to 8 - ELEC- 
TRICAL/RESTRAINTS - DESCRIPTION). 


The BUX version of the ASBM will vary from the 
domestic a bit. Following are the various BUX 
switches: 

e Anti-Skid Control (ASC) (if equipped) - This is the 
same as the ESP/TCS off switch in the domestic 
version. 

e Hazard Switch (all models) 

e Heated Seat Switch (if equipped) 

e Headlamp Leveling Switch (if equipped) - (Refer 
to 8 - ELECTRICAL/LAMPS/LIGHTING - EXTE- 
RIOR/HEADLAMP LEVELING SWITCH - 
DESCRIPTION) 
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Each individual switch is not available for service replacement. If one or more switches are inoperative, the entire 
ASBM must be replaced (Refer to 8 - ELECTRICAL/INSTRUMENT CLUSTER/ACCESSORY SWITCH BANK MOD- 
ULE - REMOVAL). To diagnose the ASBM switches, use a scan tool and the appropriate diagnostic information. 


OPERATION 


For more information on the individual switches refer to the owners manual in the vehicles glove box. 
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REMOVAL 


1. Disconnect and isolate the battery negative cable. 

2. Remove the instrument panel center bezel (Refer 
to 23 - BODY/INSTRUMENT PANEL/INSTRU- 
MENT PANEL CENTER BEZEL - REMOVAL). 


3. Remove the screws to the Accessory Switch Bank 
Module (ASBM) (4). 
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INSTALLATION 


1. Position the Accessory Switch Bank Module 


(ASBM) (4) in the center bezel. 
2. Install the screws to the ASBM. 


3. Install the instrument panel center bezel (Refer to 
23 - BODY/INSTRUMENT PANEL/INSTRUMENT 
PANEL CENTER BEZEL - INSTALLATION). 


4. Connect the battery negative cable. 
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CLUSTER MASK/LENS 
REMOVAL 


The mask and lens are serviced together as a unit. If 


replacement is required for either of these compo- 1 1 
nents, they both will be replaced as a unit. - 


1. Remove instrument cluster (Refer to 8 - ELECTRI- ет) 
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2. To separate Ше mask/lens from the cluster hous- == 
ing, remove the four screws (1) along the bottom 99 1 too] 


back of the cluster and the two top screws (1). 


NOTE: You must separate the cluster bezel from 
the cluster to remove the mask/lens. 


8181e20d 


INSTALLATION 


The mask and lens are serviced together as a unit. If 
replacement is required for either of these compo- 1 1 
nents, they both will be replaced as a unit. 
1. Position the mask/lens on the cluster housing, C i 
install the four screws (1) along the bottom back of 
the cluster and the two top screws (1). 


2. Install the instrument cluster (Refer to 8 - ELEC- = © кы. Ба == СО 
TRICAL/INSTRUMENT CLUSTER - — 
INSTALLATION). aa = © 9- = 
Оо {оо | 
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B1634-LEFT HI BEAM CONTROL CIRCUIT 

HIGE: ГГ 15 
B1637-RIGHT HIGH BEAM CONTROL 

CIRCUIT LOW ....... ида шада 18 
B1638-RIGHT HI BEAM CONTROL CIRCUIT 

HIGH ГГ” 20 
B163B-FRONT LEFT TURN CONTROL 

CIRGUIT ОМУ, cseteris 23 
B163C-FRONT LEFT TURN CONTROL 

CIRCUIT HIGH... а.а Red 25 
B163F-FRONT RIGHT TURN CONTROL 

elite Eo 28 
B1640-FRONT RIGHT TURN CONTROL 

CIRCUIT ШЇ ЕН ава ааа аа база 30 
B1643-REAR LEFT TURN CONTROL 

CIRCUIT LOW ...... жкен шжан 33 
B1644-REAR LEFT TURN CONTROL 

CIRCUIT НІСН............................. 35 


B1647-REAR RIGHT TURN CONTROL 
CIRCUIT LOW ....... аву на 38 


B1648-REAR RIGHT TURN CONTROL 


CIRCUIT НІСН............................. 
B1659-FRONT FOG LAMP CONTROL 

CIRCUIT LOW подела и ни ren 43 
B165C-PARK LAMP CONTROL CIRCUIT 

LOW на ва орла ка de ed Балдық SEE RES 45 
B165D-LEFT PARK LAMP CONTROL 

CIRCUIT НІСН............................. 46 
B165E-PARK LAMP CONTROL CIRCUIT 

ӨРЕМ: erstes pofiit do вара 47 
B1660-FRONT FOG LAMP CONTROL 

CIRCUIT НІСН............................. 48 
B1661-FRONT FOG LAMP CONTROL 

CIRCUIT ОРЕМ............................ 51 
B1663-REAR FOG LAMP CONTROL 

CIRCUIT LOW etc ente mee 53 
B1664-REAR FOG LAMP CONTROL 

CIRCUIT НІСН............................. 55 
B1667-REVERSE LAMP CONTROL CIRCUIT 

LOW. е еа ена нене 58 
B1668-REVERSE LAMP CONTROL CIRCUIT 

СН ж ois, IE 60 
B1669-REVERSE LAMP CONTROL CIRCUIT 

OPEN з5кабкер танат иза ан верена 62 
B1784-STOP LAMP CONTROL CIRCUIT 

Bey 63 
B1785-STOP LAMP CONTROL CIRCUIT 

HIGH ГГ? 65 
B1786-STOP LAMP CONTROL CIRCUIT 

OPEN. ГГ 68 


8L- 2  LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS 
LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS 
DIAGNOSIS AND TESTING 


PM 


РМ LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS 81-3 


B162B-LEFT LOW BEAM CONTROL CIRCUIT LOW 


[33 ож 1 MODULE- 


Г ~~ ~~] ELECTRONICS | TOTALLY 
INTEGRATED 
FUSED 


COME | POWER 


10 6 
LAMP. 
LOW BEAN- 
LEFT 
MODULE: 
TOTALLY 
INTEGRATED 
POWER C4 


For a complete wiring diagram Refer to Section 8W. 


8L- 4  LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS ————————————————— PM 


e When Monitored: 

e With the Headlamps activated. 

e Set Condition: 

e When the TIPM detects a LOW condition. 


Possible Causes 
(L43) LEFT LOW BEAM CONTROL CIRCUIT SHORT TO GROUND 


TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 


Turn the ignition on. 

With the Scan Tool, clear all TIPM DTC's. 
Turn the Headlamps on. 

With the Scan Tool read the DTC information. 


Does the Scan Tool read: B162B-LEFT LOW BEAM CONTROL CIRCUIT LOW? 
Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. (143) LEFT LOW BEAM CONTROL CIRCUIT SHORT TO GROUND 
Turn the ignition off. 


Disconnect the TIPM C4 harness connector. 


Disconnect the Left Headlamp harness connector. 12 в || Б AY Sp 


Measure the resistance between ground and the (L43) Left Low Beam nm (Go) 
Control circuit. ENEE ы 


LEFT 


Is the resistance below 5.0 ohms? 


Yes >> Repair ће (143) Left Low Beam Control circuit for a short to 4 


ground condition. № 
5 о ooo 1 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 


8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - оа Буза в 
STANDARD PROCEDURE) [n 
No >> Нерасе the Totally Integrated Power Module (TIPM) in MODULE- 
accordance with the service information. es 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to POWER C 8166be87 


8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


РМ LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS 81-5 


B162C-LEFT LOW BEAM CONTROL CIRCUIT HIGH 


[33 ож 1 MODULE- 


Г ~~ ~~] ELECTRONICS | TOTALLY 
INTEGRATED 
FUSED 


COME | POWER 


10 6 
LAMP. 
LOW BEAN- 
LEFT 
MODULE: 
TOTALLY 
INTEGRATED 
POWER C4 


For a complete wiring diagram Refer to Section 8W. 


8L-6 LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS -------РМ 


e When Monitored: 

e With the Headlamps activated. 

e Set Condition: 

e When the TIPM detects a HIGH condition. 


Possible Causes 


(143) LEFT LOW BEAM CONTROL CIRCUIT OPEN 


(43) LEFT LOW BEAM CONTROL CIRCUIT SHORTED TO VOLTAGE 
LEFT LOW BEAM BULB 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 
Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Headlamps on. 
With the Scan Tool read the DTC information. 
Does the Scan Tool read: B162C-LEFT LOW BEAM CONTROL CIRCUIT HIGH? 


Yes >> Go То 2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. LEFT LOW BEAM BULB 


Turn the ignition off. 
Inspect the Left Low Beam Bulb Assembly. 


Is the inoperative bulb OK? 
Yes >> Go To 3 


No >> Replace the Inoperative bulb in accordance with the service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


РМ----------------ІЛМРӘЛІОНТІКС- EXTERIOR - ELECTRICAL DIAGNOSTICS 81-7 


3. (L43) LEFT LOW BEAM CONTROL CIRCUIT OPEN 


Turn the ignition off. 
Disconnect the TIPM C4 harness connector. 


Disconnect the Left Low Beam Lamp harness connector. [0] в | [b E. Е Xx 
A 


Measure the resistance of the (L43) Left Low Beam Control circuit. (Go) 
LAMP- 1% 
Is Ше resistance above 5.0 ohms? етен | 
Yes >> Repair Ше (143) Left Low Beam Control circuit for an open 
condition. 4 = 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to i eae 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 5 || oe E 
STANDARD PROCEDURE) о | шшашш |6 
Мо >> Replace Ше Totally Integrated Power Module (TIPM) in ШІ 
accordance with the service information. ки 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to ыы 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - POWER C4 81674229 


STANDARD PROCEDURE) 


4. (143) LEFT LOW BEAM CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the TIPM C4 harness connector. 


Disconnect the Left Low Beam Lamp harness connector. в ( [р ENG ТА em 


Turn the ignition on. "ob (C2) 
Measure for voltage on the (L43) Left Low Beam Control circuit. LOW BEAM- " 


Is Ше voltage above 10.0 volts? 


Yes >> Repair ће (143) Left Low Beam Control circuit for a short to E ЧЕ Zp 
voltage condition. NE 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to ul Па Б 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - о | посао пе 
STANDARD PROCEDURE) 01 
Мо >> Нерасе Ше Totally Integrated Power Module (TIPM) in MODULE. 
accordance with the service information. MEER ES 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to даван 81674224 


8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


8L-8 . LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS 
B162F-RIGHT LOW BEAM CONTROL CIRCUIT LOW 


mcr ірек celer Re me Rc E: MODULE. 
$ к TOTALLY 


| 
| INTEGRATED 


Г 
| | B) NN | ELECTRONICS INTER 
| RIGHT | | 
| LOW SEAM | 
| | OUTPUT | 
EL IL n --------- --- - 
з үе 
14 
2 
WTITN 
АД LAMP 
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BEAM- 
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1904 
2 
BK 
е 6105 
ЕЕ. 
ELI 
[ кен кен | 
14 a 
LAMP. 
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Uh, RIGHT 
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TOTALLY 
INTEGRATED 
POWER C5 


8166be98 


For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 

e With the Headlamps activated. 

e Set Condition: 

e When the TIPM detects a LOW condition. 


Possible Causes 


(LA4) RIGHT LOW BEAM CONTROL CIRCUIT 


TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 

Turn the ignition on. 

With the Scan Tool, clear all TIPM DTC's. 
Turn the Headlamps on. 

With the Scan Tool read the DTC information. 


Does the Scan Tool read: B162F-RIGHT LOW BEAM CONTROL CIRCUIT LOW? 


Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. (L44) RIGHT LOW BEAM CONTROL CIRCUIT 


Turn the ignition off. 


Disconnect the TIPM C5 harness connector. {Si} 
Disconnect the Right Headlamp harness connector. | | (ЕКІ 
в [h ^ 


Measure the resistance between ground and the (L44) Right Low Beam 


Control circuit. mb. о 
Is Ше resistance below 5.0 ohms? ра еи 
Yes >> Repair Ше (144) Right Low Beam Control circuit for a short 
to ground condition. Ще = |р а 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to „| асас 1 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - «| ососово |, 
STANDARD PROCEDURE) Е 
Мо >> Нерасе Ше Totally Integrated Power Module (TIPM) in mE 
accordance with the service information. Tear 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to POWER сз 8166be9d 


8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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B1630-RIGHT LOW BEAM CONTROL CIRCUIT HIGH 


У И ишы === MODULE. 
$ к TOTALLY 


| 
| INTEGRATED 


Г 
| | B) NN | ELECTRONICS INTER 
| RIGHT | | 
| LOW SEAM | 
| | OUTPUT | 
EL IL n --------- --- - 
з үе 
14 
2 
WTITN 
АД LAMP 
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BEAM- 
ay RIGHT 
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2 
BK 
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ЕЕ. 
ELI 
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14 a 
LAMP. 
LOW BEAN. 
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TOTALLY 
INTEGRATED 
POWER C5 


8166be98 


For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 

e With the Headlamps activated. 

e Set Condition: 

e When the TIPM detects a HIGH condition. 


Possible Causes 


(LA4) RIGHT LOW BEAM CONTROL CIRCUIT OPEN 


(LA4) RIGHT LOW BEAM CONTROL CIRCUIT SHORTED TO VOLTAGE 
RIGHT LOW BEAM BULB 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 
Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Headlamps on. 
With the Scan Tool read the DTC information. 
Does the Scan Tool read: B1630-RIGHT LOW BEAM CONTROL CIRCUIT HIGH? 


Yes >> Go То 2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. RIGHT LOW BEAM BULB 


Turn the ignition off. 
Inspect the Right Low Beam Bulb Assembly. 


Is the inoperative bulb OK? 


Yes >> Go To З 


No >> Replace the Inoperative bulb in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


81-12  LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS PM 
3. (144) RIGHT LOW BEAM CONTROL CIRCUIT OPEN 
Turn the ignition off. 
Disconnect the TIPM C5 harness connector. 
cH 


Disconnect the Right Low Beam Lamp harness connector. 
Measure the resistance of the (L44) Right Low Beam Control circuit. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (144) Right Low Beam Control circuit for ап 
open condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 


STANDARD PROCEDURE) 


Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C5 


o 


8166beae 


4. (144) RIGHT LOW BEAM CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the TIPM C5 harness connector. 

Disconnect the Right Low Beam Lamp harness connector. 

Turn the ignition on. 

Measure for voltage on the (L44) Right Low Beam Control circuit. 


Is the voltage above 10.0 volts? 


Yes >> Repair Ше (144) Right Low Beam Control circuit for a short 
to voltage condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 


STANDARD PROCEDURE) 


Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> 


СО ав 


LAMP- 
LOW BEAM- 
RIGHT 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C5 


A 


81670355 
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B1633-LEFT HI ВЕАМ CONTROL CIRCUIT LOW 


co ~~ 7 77 MODULE- 


| онш: |rorauLY 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 

e With the Headlamps activated. 

e Set Condition: 

e When the TIPM detects a LOW condition. 


Possible Causes 


(L33) LEFT HIGHBEAM OUTPUT CIRCUIT 


TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 

Turn the ignition on. 

With the Scan Tool, clear all TIPM DTC's. 
Turn the Highbeam Headlamps on. 

With the Scan Tool read the DTC information. 


Does the Scan Tool read: B1633-LEFT HI BEAM CONTROL CIRCUIT LOW? 


Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. (L33) LEFT HIGHBEAM OUTPUT CIRCUIT 
Turn the ignition off. 


Disconnect the TIPM C5 harness connector. {Sik 
Disconnect the Left Headlamp harness connector. (8) CA 
Measure the resistance between ground and the Left Highbeam Output ° X й 2 (бој 
circuit. = тты, в 

Is the resistance below 5.0 ohms? и 


Yes >> Repair Ше (133) Left Highbeam Output circuit for a short to ЕЕ 4 
ground condition. ЩЕ B 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to PI d 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - „| oo0opo0n |e 
STANDARD PROCEDURE) 


No >> Replace the Totally Integrated Power Module (TIPM) in NEA 
accordance with the service information. TOTALLY 


INTEGRATED 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to ROMER се 8166bec6 


8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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B1634-LEFT HI BEAM CONTROL CIRCUIT HIGH 


n [II 


| онш: |roraLLY 
SWITCH | | INTEGRATED 
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[3 
; 
ШЕ 
АД LAMP 
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For a complete wiring diagram Refer to Section 8W. 


8L- 16 > LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS ———————————————— РМ 


e When Monitored: 

e With the Headlamps activated. 

e Set Condition: 

e When the TIPM detects a HIGH condition. 


Possible Causes 


(L33) HIGH BEAM CONTROL CIRCUIT OPEN 


(L33) HIGH BEAM CONTROL CIRCUIT SHORTED TO VOLTAGE 
LEFT HIGH BEAM BULB 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 


Turn the ignition on. 

With the Scan Tool, clear all TIPM DTC's. 
Turn the Headlamps on. 

With the Scan Tool read the DTC information. 


Does the Scan Tool read: B1634-LEFT HI BEAM CONTROL CIRCUIT HIGH? 
Yes >> Go То 2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. 


2. LEFT HIGH BEAM BULB 


Turn the ignition off. 
Inspect the Left High Beam Bulb Assembly. 


Is the inoperative bulb OK? 


Yes >> Go To З 


No >> Replace the Inoperative bulb in accordance with the service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


РМ LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS 81 - 17 
3. (L33) HIGH BEAM CONTROL CIRCUIT 
Turn the ignition off. 
Disconnect the TIPM C5 harness connector. 
SH 


Disconnect the Left High Beam Lamp harness connector. 
Measure the resistance of the (L33) High Beam Control circuit. 


ФЕ em. 


А 
Is the resistance above 5.0 ohms? Hi mean- 
Yes >> Repair the (133) High Beam Control circuit for an open con- 
dition. | А 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to TIHESIP 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - „ | aaa aa |, 
STANDARD PROCEDURE) u| oaosaono|s 
No >> Со То 4 acs 
"rowan es 8166517 
4. (133) HIGH ВЕАМ CONTROL CIRCUIT SHORT TO VOLTAGE 
Turn the ignition off. 
Disconnect the TIPM C5 harness connector. 
Disconnect the Left High Beam Lamp harness connector. 
Turn the ignition on. ШЕР = (Са). © 
— N B 


Measure for voltage on the (L33) High Beam Control circuit. 
Is the voltage above 10.0 volts? 


Yes >> Repair the (133) High Beam Control circuit for a short to 
voltage condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 


STANDARD PROCEDURE) 


Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> 
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HIGH ВЕАМ- 
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MODULE- 
TOTALLY 
INTEGRATED 
POWER C5 


81670244 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 

e With the High Beam Headlamps activated. 
e Set Condition: 

e When the TIPM detects a LOW condition. 


Possible Causes 


(L34) RIGHT HIGHBEAM OUTPUT CIRCUIT 


TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 
Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Highbeam Headlamps on. 
With the Scan Tool read the DTC information. 
Does the Scan Tool read: B1637-RIGHT HI BEAM CONTROL CIRCUIT LOW? 


Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. (L34) RIGHT HIGHBEAM OUTPUT CIRCUIT 


Turn the ignition off. 


Disconnect the TIPM C4 harness connector. {Si} 
Disconnect the Right Highbeam Lamp harness connector. (8) в ( [р EXE ^ 
Measure the resistance between ground and the Right Highbeam Out- duas А (Go) 


put circuit. 
Is the resistance below 5.0 ohms? 


Yes >> Repair the (134) Right Highbeam Output circuit for a short 


3 
to ground condition. ae 
5 oo па 4 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 


8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - w | 99959 fe 
STANDARD PROCEDURE) Dn 
No >> Нерасе the Totally Integrated Power Module (TIPM) in MODULE: 
accordance with the service information. . 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to POWER 04 8166bf4a 


8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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B1638-RIGHT HI BEAM CONTROL CIRCUIT HIGH 
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81661146 


For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 

e With the Headlamps activated. 

e Set Condition: 

e When the TIPM detects a HIGH condition. 


Possible Causes 


(L34) HIGH BEAM CONTROL CIRCUIT OPEN 


(L34) HIGH BEAM CONTROL SHORT TO VOLTAGE 
RIGHT HIGH BEAM BULB 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 
Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Headlamps on. 
With the Scan Tool read the DTC information. 
Does the Scan Tool read: B1638-RIGHT HI BEAM CONTROL CIRCUIT HIGH? 


Yes >> Go То 2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. RIGHT LOW BEAM BULB 


Turn the ignition off. 
Inspect the Right High Beam Bulb Assembly. 


Is the inoperative bulb OK? 


Yes >> Go To З 


No >> Replace the Inoperative bulb in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


8L - 22 


3. (L34) HIGH BEAM CONTROL CIRCUIT OPEN 


LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS 


PM 


Turn the ignition off. 

Disconnect the TIPM C4 harness connector. 

Disconnect the Right Highbeam Lamp harness connector. 

Measure the resistance of the (L34) High Beam Control circuit. 

Is the resistance above 5.0 ohms? 

Yes >> Repair the (134) High Beam Control circuit for an open con- 
dition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 


~ ~ 109) 


НЮН ВЕАМ- 
RIGHT 


STANDARD PROCEDURE) 1 e We 
No >> Go То 4 
жады 8166bf98 
4. (L34) HIGH BEAM CONTROL CIRCUIT SHORT TO VOLTAGE 
Turn the ignition off. 
Disconnect the TIPM C4 harness connector. (EB 
Disconnect the Right Highbeam Lamp harness connector. в Gr) К 
Turn the ignition on. NA (C2) 
Measure for voltage on the (L34) High Beam Control circuit. =з и, ° 
Is the voltage above 10.0 volts? 22 
Yes >> Repair the (134) High Beam Control circuit for а short to = В, 3 
voltage condition. Pd 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to d scs b 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - We egt 
STANDARD PROCEDURE) 0011 


Мо >> Нерасе Ше Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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РМ ГАМРУПОНПМО - EXTERIOR - ELECTRICAL DIAGNOSTICS — 8L - 23 
B163B-FRONT LEFT TURN CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 


8L- 24  LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS ———————————————_ РМ 


e When Monitored: 

e With the Headlamps activated. 

e Set Condition: 

e When the TIPM detects a LOW condition. 


Possible Causes 
(L61) FRONT LEFT TURN SIGNAL CONTROL CIRCUIT 


TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 
Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Left Turn Signals on. 
With the Scan Tool read the DTC information. 
Does the Scan Tool read: B163B-FRONT LEFT TURN CONTROL CIRCUIT LOW? 


Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. (L61) FRONT LEFT TURN SIGNAL CONTROL CIRCUIT 

Turn the ignition off. 

Disconnect the TIPM C2 connector. m T 
Disconnect the Left Turn Signal Lamp harness connector. E 

Measure the resistance between ground and the (L61) Front Left Turn [9] “AS | (бој 
Signal Control circuit. = of 


Is the resistance below 5.0 ohms? кестік 


LEFT 


Yes >> Repair the (161) Front Left Turn Signal Control circuit for a 
short to ground. a=] 1 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to " "d 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - | 


STANDARD PROCEDURE) 


No >> Heplace the Front Control Module in accordance with the тати 
service information. TOTALLY 


INTEGRATED 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to POWER C4 8166c00b 


8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


РМ LAMPS LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS — 8L - 25 
B163C-FRONT LEFT TURN CONTROL CIRCUIT HIGH 


(777 м. 
TOTALLY 
| | INTEGRATED 
| LEFT POWER 
WW | 
| звмас 
1Y c4 
161 
2 
ПИЛЕ 
! LANP- 
G9 TURN- 
INDICATOR- 
2 LEFT 
n 
2 
BK 
е 5123 
1902 
1 
В 
$ с102 
BLACK 
5 1 2 1 
10 6 
ІАМР. 
TURN 
MODULE. INDICATOR. 
TOTALLY LEFT 
INTEGRATED 
POWER C4 


For a complete wiring diagram Refer to Section 8W. 


8L- 26 LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS ——————————————— PM 


е When Monitored: 
Continuously 


e Set Condition: 
When the Totally Integrated Power Module detects a short to battery on the Control circuit. 


Possible Causes 


(L61) TURN SIGNAL CONTROL CIRCUIT OPEN 


(L61) TURN SIGNAL CONTROL CIRCUIT SHORTED TO VOLTAGE 
FRONT LEFT TURN SIGNAL BULB 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 
Clear all TIPM DTC's 
Turn the Left Turn Signal on. 
With the scan tool, read DTC's. 
Does the scan tool read: B163C-FRONT LEFT TURN CONTROL CIRCUIT HIGH? 
Yes >> Go То2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. FRONT LEFT TURN SIGNAL BULB 


Turn the ignition off. 
Inspect the Front Left Turn Signal Bulb Assembly. 


Is the inoperative bulb OK? 
Yes >> Go To 3 


No >> Replace the Inoperative bulb in accordance with the service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


РМ — — — —— LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS 


3. (L61) LEFT TURN SIGNAL CONTROL CIRCUIT OPEN 


8L - 27 


Turn the ignition off. 
Disconnect the TIPM C4 connector. 
Disconnect the Front Left Turn Signal Lamp harness connector. 
Measure the resistance of the (L61) Front Left Turn Signal Control cir- 
cuit. 

Is the resistance above 5.0 ohms? 


Yes >> Repair the (161) Turn Signal Control circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go То 4 


ЕГІ 
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INTEGRATED 


не 8166с099 


4. 161 LEFT TURN SIGNAL CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the TIPM C4 connector. 

Turn the ignition on. 

Check for voltage on the (L61) Front Left Turn Signal Control circuit. 


Is the voltage above 10.0 volts? 


Yes >> Repair ће (161) Turn Signal Control circuit for a short to 
voltage. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Нерасе the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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B163F-FRONT RIGHT TURN CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 


РМ LAMPS LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS — 8L - 29 


e When Monitored: 

e With the Turn Signal activated. 

e Set Condition: 

e When the TIPM detects a LOW condition. 


Possible Causes 
(L60) FRONT RIGHT TURN SIGNAL CONTROL CIRCUIT 


TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 

Turn the ignition on. 

With the Scan Tool, clear all TIPM DTC's. 
Turn the Right Turn Signals on. 

With the Scan Tool read the DTC information. 


Does the Scan Tool read: B163F-FRONT RIGHT TURN CONTROL CIRCUIT LOW? 


Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. (L60) FRONT RIGHT TURN SIGNAL CONTROL CIRCUIT 


Turn the ignition off. 
Disconnect the TIPM C4 harness connector. 
Disconnect the Right Front Headlamp harness connector. 


Measure the resistance between ground and the (L60) Front Turn Sig- 
nal Control circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (160) Front Right Turn Signal Control circuit for a 
short to ground. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Нерасе the Totally Integrated Power Module (TIPM) in 


MODULE- 


accordance with the service information. TOTALLY 


INTEGRATED 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to POWER C4 8166c0b9 


8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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B1640-FRONT RIGHT TURN CONTROL CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 


РМ — — — — LAMPS LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS 81-31 


е When Monitored: 
Continuously 


e Set Condition: 
When the Totally Integrated Power Module detects a short to battery on the Control circuit. 


Possible Causes 


(L60) TURN SIGNAL CONTROL CIRCUIT OPEN 


(L60) TURN SIGNAL CONTROL CIRCUIT SHORTED TO VOLTAGE 
FRONT RIGHT TURN SIGNAL BULB 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 
Clear all TIPM DTC's 
Turn the Right Turn Signal on. 
With the scan tool, read DTC's. 
Does the scan tool read: B1640-FRONT RIGHT TURN CONTROL CIRCUIT HIGH? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. FRONT RIGHT TURN SIGNAL BULB 


Turn the ignition off. 
Inspect the Front Right Turn Signal Bulb Assembly. 


Is the inoperative bulb OK? 


Yes >> Go To З 


No >> Replace the Inoperative bulb in accordance with the service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


8L - 32 


3. (L60) RIGHT TURN SIGNAL CONTROL CIRCUIT OPEN 


LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS 


PM 


Turn the ignition off. 
Disconnect the TIPM C4 connector. 
Disconnect the Front Right Turn Signal harness connector. 
Measure the resistance of the (L60) Front Right Turn Signal Control cir- 
cuit. 
Is the resistance above 5.0 ohms? 


Yes >> Repair the (160) Turn Signal Control circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go То 4 
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4. (160) RIGHT TURN SIGNAL CONTROL CIRCUIT SHORT ТО VOLTAGE 


Turn the ignition off. 

Disconnect the TIPM C4 connector. 

Disconnect the Front Right Turn Signal harness connector. 

Turn the ignition on. 

Measure for voltage on the (L60) Front Right Turn Signal Control circuit. 


Is the voltage above 10.0 volts? 


Yes >> Repair the (160) Turn Signal Control circuit for a short to 
voltage. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Нерасе the Totally Integrated Power Module 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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B1643-REAR LEFT TURN CONTROL CIRCUIT LOW 
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For а complete wiring diagram Refer to Section 8W. 


8L- 34  LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS —————————— РМ 


e When Monitored: 

e With the Turn Signal activated. 

e Set Condition: 

e When the TIPM detects a LOW condition. 


Possible Causes 


(L63) REAR LEFT TURN SIGNAL CONTROL CIRCUIT 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 
Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Left Turn Signals on. 
With the Scan Tool read the DTC information. 
Does the Scan Tool read: B1643-REAR LEFT TURN CONTROL CIRCUIT LOW? 


Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. (L63) LEFT TURN SIGNAL CONTROL CIRCUIT 


Turn the ignition off. 


Disconnect the TIPM C3 connector. а. за + 
Disconnect the Left Rear Та! Lamp connector. 12 
Measure the resistance between ground and the (163) Rear Left Rear : (Cerea) (бој 


Turn Signal Control circuit. = ілш à of 


Is the resistance below 5.0 ohms? шет 
Yes >> Repair the (163) Rear Гей Turn Signal Control circuit for a 
short to ground. | 4 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 Я 122 
7 ELECTRICAL/ELECTRONIC CONTROL MODULES = 16 соосооооов 9 
STANDARD PROCEDURE) 


No >> Replace the Totally Integrated Power Module in accordance о 
with the service information. TOTALLY 


INTEGRATED 


Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 od 8166c0e3 


П 


215 


- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
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B1644-REAR LEFT TURN CONTROL CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 


8L- 36 — LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS ———————————————_ РМ 


• When Monitored: 
Continuously 

• Set Condition: 
When the Totally Integrated Power Module detects a short to battery on the Left Rear Turn Signal Control 
circuit. 


Possible Causes 


(L63) LEFT REAR TURN SIGNAL CONTROL CIRCUIT OPEN 


(L63) LEFT REAR TURN SIGNAL CONTROL CIRCUIT SHORTED TO VOLTAGE 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 
Turn the ignition on. 
Clear all TIPM DTC's 
Turn the Left Turn Signal on. 
With the scan tool, read DTC's. 
Does the scan tool read: B1644-REAR LEFT TURN CONTROL CIRCUIT HIGH? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. LEFT REAR TURN SIGNAL BULB 


Turn the ignition off. 
Inspect the Left Rear Turn Signal Bulb Assembly. 


Is the inoperative bulb OK? 


Yes >> Go To З 


No >> Replace the Inoperative bulb in accordance with the service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


3. (L63) LEFT REAR TURN SIGNAL CONTROL CIRCUIT OPEN 
Turn the ignition off. 


Measure the resistance of the (L63) Left Rear Turn Signal Control cir- 


Disconnect the TIPM C3 harness connector. ан 
Disconnect the Left Rear Та! Lamp harness connector. [0] “© 
2 0 С E 4? 1 


сий. m , 
Is the resistance above 5.0 ohms? ee 
Yes >> Repair the (163) Turn Signal Control circuit for an open. Пет! 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to TE А 
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РМ LAMPS LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS 


4. (L63) LEFT REAR TURN SIGNAL CONTROL CIRCUIT SHORTED TO VOLTAGE 
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Turn the ignition on. 


Measure for voltage on the (L63) Left Rear Turn Signal Control circuit. = 
Is there any voltage present? 
Yes >> Repair short to voltage on the (163) Left Rear Turn Signal = ANS 
Control circuit pond 1 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to ы 
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STANDARD PROCEDURE) (ТЕ 2 4 


No >> Нерасе the Totally Integrated Power Module (TIPM) in 
accordance with the service information. аваас 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) dy 
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For а complete wiring diagram Refer to Section 8W. 


РМ LAMPS LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS 81-39 


e When Monitored: 

e With the Turn Signal activated. 

e Set Condition: 

e When the TIPM detects a LOW condition. 


Possible Causes 


(L62) REAR RIGHT TURN SIGNAL CONTROL CIRCUIT 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 
Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Right Turn Signals on. 
With the Scan Tool read the DTC information. 
Does the Scan Tool read: B1647-REAR RIGHT TURN CONTROL CIRCUIT LOW? 


Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. (L62) RIGHT REAR TURN SIGNAL CONTROL CIRCUIT 


Turn the ignition off. 


Disconnect theTIPM C3 connector. GRAY [+ 
Disconnect the Right Rear Та! Lamp harness connector. (C 2] EN 


Measure the resistance between ground and the (L62) Right Rear Turn (бој 
Signal Control circuit. = ен of 
Is the resistance below 5.0 ohms? mn 
Yes >> Repair Ше (162) Right Rear Turn Signal Control circuit for a 6 = 
short to ground. dle a 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 MM. EDEN 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - s| ососсссо | 


STANDARD PROCEDURE) 


No >> Нерасе the Totally Integrated Power Module (TIPM) in FTN 
accordance with the service information. TOTALLY 


INTEGRATED 


Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 puo 8166c114 
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For а complete wiring diagram Refer to Section 8W. 


РМ LAMPS LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS — 8L - 41 


е When Monitored: 
Continuously 


e Set Condition: 
When the Totally Integrated Power Module detects a short to battery on the Control circuit. 


Possible Causes 


(L62) RIGHT REAR TURN SIGNAL CONTROL CIRCUIT OPEN 


(L62) RIGHT REAR TURN SIGNAL CONTROL CIRCUIT SHORTED TO VOLTAGE 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


Turn the ignition on. 

Clear all TIPM DTC's 

Turn the Right Turn Signal on. 
With the scan tool, read DTC's. 


Does the scan tool read: B1648-REAR RIGHT TURN CONTROL CIRCUIT HIGH? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. RIGHT REAR TURN SIGNAL BULB 


Turn the ignition off. 
Inspect the Right Rear Turn Signal Bulb Assembly. 


Is the inoperative bulb OK? 


Yes >> Go To З 


No >> Replace the Inoperative bulb in accordance with the service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


de (L62) RIGHT REAR TURN SIGNAL CONTROL CIRCUIT OPEN 


Turn the ignition off. 


Disconnect the TIPM C3 harness connector. SRA T 
Disconnect the Right Rear Tail Lamp harness connector. [0] 
Measure the resistance of the (162) Right Rear Тит Signal Control cir- : сее), 


сий. e o od 100) 


Is the resistance above 5.0 ohms? RIGHT 
Yes >> Repair the (162) Right Rear Turn Signal Control circuit for " == | 
ап ореп. ШЕ — |р 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to | DX en 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - s| опсосесас |, 


STANDARD PROCEDURE) 
No >> Go То 4 


215 
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INTEGRATED 
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4. (L62) RIGHT REAR TURN SIGNAL CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition on. 

Measure the (L62) Right Rear Turn Signal Control circuit for short to йе. 

voltage. cu Xx 
Is there any voltage present? | EN. (62) 


кси LAMP- 1 


Yes >> Repair short to voltage on the (162) Right Rear Turn Signal 11. 
Control circuit. RIGHT 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to ё = 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - ТЕ Ell, 
STANDARD PROCEDURE) NO 

No >> Нерасе the Totally Integrated Power Module (TIPM) in n tee ока не | 
accordance with the service information. PM 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - ненуе 


STANDARD PROCEDURE) pen 8166c157 
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B1659-FRONT FOG LAMP CONTROL CIRCUIT LOW 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 

e With the Front Fog Lamps activated. 

e Set Condition: 

e When the TIPM detects a LOW condition. 


Possible Causes 
(L89)(L90) FRONT FOG LAMP CONTROL CIRCUIT SHORT TO GROUND 


TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 

Turn the ignition on. 

With the Scan Tool, clear all TIPM DTC's. 
Turn the Front Fog Lamps on. 

With the Scan Tool read the DTC information. 


Does the Scan Tool read: B1659-FRONT FOG LAMP CONTROL CIRCUIT LOW? 


Yes >> Go To2 

No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. (L89)(L90) FRONT FOG LAMP CONTROL CIRCUIT SHORT TO GROUND 
Turn the ignition off. 

Disconnect the TIPM C11 harness connector. 

Disconnect the Front Fog Lamp harness connector. [9] чат 
Measure the resistance between ground and the (L89)(L90) Front Fog (С 
Lamp Control circuit. = i 


15 the resistance below 5.0 ohms? 


Yes >> Repair the (L89)(L90) Front Fog Lamp Control circuit for a се). “с с» 
short to ground condition. ua. ше N 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to mon конт 


8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) | 


Мо >> Нерасе the Totally Integrated Power Module (TIPM) in L 


accordance with the service information. тоты 


6 INTEGRATED 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to POWER СИ 81676676 


8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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B165C-PARK LAMP CONTROL CIRCUIT LOW 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e With the Parklamps activated. 
e Set Condition: 
e When the TIPM detects a LOW condition. 


Possible Causes 
(L217) PARK LAMP CONTROL CIRCUIT SHORT TO GROUND 


TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 


Turn the ignition on. 

With the Scan Tool, clear all TIPM DTC's. 
Turn the Park Lamps on. 

With the Scan Tool read the DTC information. 


Does the Scan Tool read: B165C-PARK LAMP CONTROL CIRCUIT LOW? 


Yes >> Go To2 

No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. (L217) PARK LAMP CONTROL CIRCUIT SHORT TO GROUND 


Turn the ignition off. 

Disconnect the TIPM C3 harness connector. 

Disconnect the Left and Right Park Lamp harness connectors. 

Measure the resistance between ground and the (L217) Park Lamp Control circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair Ше (L217) Park Lamp Control circuit for a short to ground condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


No >> Нерасе the Totally Integrated Power Module (TIPM) in accordance with the service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 
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B165D-LEFT PARK LAMP CONTROL CIRCUIT HIGH 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e With the Park Lamps are activated. 
e Set Condition: 
e When the TIPM detects a HIGH condition. 


Possible Causes 


(L217) PARK LAMP CONTROL CIRCUIT OPEN 


(L217) PARK LAMP CONTROL CIRCUIT SHORTED TO VOLTAGE 
LEFT AND/OR RIGHT PARK LAMP BULBS 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 
Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Park Lamps on. 
With the Scan Tool read the DTC information. 
Does the Scan Tool read: B165D-PARK LAMP CONTROL CIRCUIT HIGH? 


Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. LEFT AND RIGHT PARK LAMP BULBS 


Turn the ignition off. 
Inspect the Left and Right Park Lamp Bulb Assemblies. 


Are the inoperative bulbs OK? 
Yes >> Go To 3 


No >> Replace the Inoperative bulb(s) in accordance with the service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


3. (L217) PARK LAMP CONTROL CIRCUIT OPEN 


Turn the ignition off. 

Disconnect the TIPM C3 harness connector. 

Disconnect the Left and Right Park Lamp harness connectors. 
Measure the resistance of the (L217) Park Lamp Control circuit. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (L217) Park Lamp Control circuit for an open condition. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


No >> Нерасе the Totally Integrated Power Module (TIPM) in accordance with the service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 
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B165E-PARK LAMP CONTROL CIRCUIT OPEN 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e With the Park Lamps Activated. 
e Set Condition: 
e When the TIPM detects a HIGH condition. 


Possible Causes 


(L217) PARK LAMP CONTROL CIRCUIT OPEN 


LEFT AND/OR RIGHT PARK LAMP BULBS 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 


Turn the ignition on. 

With the Scan Tool, clear all TIPM DTC's. 
Turn the Stop Lamps on. 

With the Scan Tool read the DTC information. 


Does the Scan Tool read: B165E-PARK LAMP CONTROL CIRCUIT OPEN? 


Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. PARK LAMP BULBS 


Turn the ignition off. 
Inspect the Left and Right Park Lamp Bulb Assemblies. 


Are the inoperative bulbs OK? 


Yes >> Go To З 


No >> Replace the Іпорегайме bulb or bulbs in accordance with the service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


3, (1217) PARK LAMP CONTROL CIRCUIT OPEN 


Turn the ignition off. 

Disconnect the TIPM C3 harness connector. 

Disconnect the Left and Right Park Lamp harness connectors. 
Measure the resistance of the (L217) Park Lamp Control circuit. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (L217) Park Lamp Control circuit for an open condition. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


No >> Нерасе the Totally Integrated Power Module (TIPM) in accordance with the service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 
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B1660-FRONT FOG LAMP CONTROL CIRCUIT HIGH 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 

e With the Front Fog Lamps activated. 

e Set Condition: 

e When the TIPM detects a HIGH condition. 


Possible Causes 


(L89)(L90) FRONT FOG LAMP CONTROL CIRCUIT OPEN 


(L89)(L90) FRONT FOG LAMP CONTROL CIRCUIT SHORTED TO VOLTAGE 
LEFT AND/OR RIGHT FRONT FOG LAMP BULBS 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 
Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Front Fog Lamps on. 
With the Scan Tool read the DTC information. 
Does the Scan Tool read: B1660-FRONT FOG LAMP CONTROL CIRCUIT HIGH? 


Yes >> Go To 2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. FRONT FOG LAMP BULBS 


Turn the ignition off. 
Inspect the Left and Right Front Fog Lamp Bulb Assemblies. 


Are the inoperative bulbs OK? 


Yes >> Go To 3 


No >> Replace the Inoperative bulb(s) in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


8L - 50 


3. (L89)(L90) FRONT FOG LAMP CONTROL CIRCUIT OPEN 


LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS 


Turn the ignition off. 

Disconnect the TIPM C11 harness connector. 

Disconnect the Left and Right Front Fog Lamp harness connectors. 
Measure the resistance of the (L89)(L90) Front Fog Lamp Control cir- 
cuit. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (L89)(L90) Front Fog Lamp Control circuit for an 
open condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 

No >> Go То 4 


4. (L89)(L90) FRONT FOG LAMP CONTROL CIRCUIT SHORTED 
TO VOLTAGE 


B EN 
TEN 
i Је 
22 eee еее 
ст 
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81676edb 


Turn the ignition off. 

Disconnect the TIPM C11 harness connector. 

Disconnect the Left and Right Front Fog Lamp harness connectors. 
Turn the ignition on. 

Measure for voltage on the (L89)(L90) Front Fog Lamp Control circuit. 


Is the voltage above 10.0 volts? 


Yes >> Hepair the (L89)(L90) Front Fog Lamp Control circuit for a 
short to voltage condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 


STANDARD PROCEDURE) 


Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> 
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B1661-FRONT FOG LAMP CONTROL CIRCUIT OPEN 
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POWER C11 


81676е72 


For а complete wiring diagram Refer to Section 8W. 


8L - 52 LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS ———————————————_ РМ 


e When Monitored: 

e With the Front fog Lamps Activated. 

e Set Condition: 

e When the TIPM detects a HIGH condition. 


Possible Causes 


(L89)(L90) FRONT FOG LAMP CONTROL CIRCUIT OPEN 


LEFT AND/OR RIGHT FRONT FOG LAMP BULBS 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 
Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Front Fog Lamps on. 
With the Scan Tool read the DTC information. 
Does the Scan Tool read: B1661-FRONT FOG LAMP CONTROL CIRCUIT OPEN? 


Yes >> Со To2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. FRONT FOG LAMP BULBS 


Turn the ignition off. 
Inspect the Left and Right Front Fog Lamp Bulb Assemblies. 


Are the inoperative bulbs OK? 


Yes >> Go To 3 
No >> Replace the Inoperative bulb(s) in accordance with the service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


9. (L89)(L90) FRONT FOG LAMP CONTROL CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the TIPM C11 harness connector. (B 
Disconnect the Left and Right Front Fog Lamp harness connectors. [0] 
Measure the resistance of the (L89)(L90) Front Fog Lamp Control circuit. 


Is the resistance above 5.0 ohms? р 
Yes >> Repair Ше (L89)(L90) Front Fog Lamp Control circuit for an 


open condition. (же қу” (C 29), 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to uw. “А "ED 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - кат ттлт шт 
STANDARD PROCEDURE) : | ы | 

Мо >> Replace the Totally Integrated Power Module (ПРМ) in в | ееееее sd | «+ 
accordance with the service information. ALI бет = i 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to И и, 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - POWER C11 


STANDARD PROCEDURE) 81676eeb 
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B1663-REAR FOG LAMP CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e With the Rear Fog Lamps activated. 
e Set Condition: 
e When the TIPM detects a LOW condition. 


Possible Causes 
(L239) REAR FOG LAMP CONTROL CIRCUIT SHORT TO GROUND 


TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 

Turn the ignition on. 

With the Scan Tool, clear all TIPM DTC's. 
Turn the Rear Fog Lamps on. 

With the Scan Tool read the DTC information. 


Does the Scan Tool read: B1663-REAR FOG LAMP CONTROL CIRCUIT LOW? 


Yes >> Go To2 
No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. (L239) REAR FOG LAMP CONTROL CIRCUIT SHORT TO GROUND 
Turn the ignition off. 


Disconnect the TIPM C6 harness connector. T 
Disconnect the Left and Right Fog Lamp harness connectors. [9] 


Measure the resistance between ground and the (1239) Right Low ad La (Go) 
Beam Control circuit. = BS JER ро о 
Is Ше resistance below 5.0 ohms? "hnhunouoooonatb? 

Yes >> Repair the (L39) Rear Fog Lamp Control circuit for a short „4 Ш 
to ground condition. нории. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to Білейін Euri 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 2 C с E | à С 3): 
STANDARD PROCEDURE) n" "m 

No >> Нерасе the Totally Integrated Power Module (TIPM) in т 1 mom : 
accordance with the service information. Пеко ст 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 81676ef4 


8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the Rear Fog Lamps activated. 

e Set Condition: 

e When the TIPM detects a HIGH condition. 


Possible Causes 


(L239) REAR FOG LAMP CONTROL CIRCUIT OPEN 


(L239) REAR FOG LAMP CONTROL CIRCUIT SHORTED TO VOLTAGE 
LEFT AND/OR RIGHT REAR FOG LAMP BULBS 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 
Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Rear Fog Lamps on. 
With the Scan Tool read the DTC information. 
Does the Scan Tool read: B1664-REAR FOG LAMP CONTROL CIRCUIT HIGH? 


Yes >> Go То 2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. LEFT AND RIGHT REAR FOG LAMP BULBS 


Turn the ignition off. 
Inspect the Left and Right Fog Lamp Bulb Assemblies. 


Are the inoperative bulbs OK? 
Yes | »» Go To 3 


No >> Replace the Inoperative bulb(s) in accordance with the service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


РМ LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS 81-57 
3. (L239) REAR FOG LAMP CONTROL CIRCUIT OPEN 
Turn the ignition off. 
Disconnect the TIPM C6 harness connector. 
cH 


Disconnect the Left and Right Rear Fog Lamp harness connectors. 
Measure the resistance of the (L239) Rear Fog Lamp Control circuit. 


Is the resistance above 5.0 ohms? 


Yes >> 


Мо >> 


Repair the (1239) Rear Fog Lamp Control circuit for an 
open condition. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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4. (L239) REAR FOG LAMP CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the TIPM C6 harness connector. 

Disconnect the Left and Right Rear Fog Lamp harness connectors. 
Turn the ignition on. 

Measure for voltage on the (L239) Rear Fog Lamp Control circuit. 


Is the voltage above 10.0 volts? 


Yes >> 


Мо >> 


Repair Ше (1239) Rear Fog Lamp Control circuit for a short 
to voltage condition. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 
e Set Condition: 
The TIPM Detects a Short to ground condition. 


Possible Causes 
(L1) BACK-UP LAMP FEED CIRCUIT SHORT TO GROUND 


TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 


Turn the ignition on. 

With the Scan Tool, clear all TIPM DTC's. 
Shift the transmission into reverse. 

With the Scan Tool read the DTC information. 


Does the Scan Tool read: B1667-REVERSE LAMP CONTROL CIRCUIT LOW? 


Yes >> Go То 2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. (L1) BACK-UP LAMP FEED CIRCUIT SHORT TO GROUND 


Turn the ignition off. 


Disconnect the TIPM C8 connector. T 
Measure the resistance between ground and the (L1) Back-up Lamp cir- [9] 

сий. 

Is the resistance below 5.0 ohms? — 2 


Yes >> Repair the (L1) Back-up Lamp circuit for a short to ground. LA i 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to í E | а ===) 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 220 LAMP. 1 
STANDARD PROCEDURE) кеш үркітті 

Мо >> Нерасе the Totally Integrated Power Module (TIPM) in | [estne | 
accordance with the service information. m qom == а 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to ј misa: Бај. чу li 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - SO LUE 11 


STANDARD PROCEDURE) Ирена ла 8166c2b9 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 
e Set Condition: 
The TIPM detects an open condition. 


Possible Causes 
(L1) BACK-UP LAMP FEED CIRCUIT SHORT TO VOLTAGE 


TIPM 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


Turn the ignition on. 

Clear all TIPM DTC’s 

Shift the transmission into reverse. 
With the scan tool, read DTC’s. 


Does the scan tool read: B1668-REVERSE LAMP CONTROL CIRCUIT HIGH? 


Yes >> Go To 2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. (L1) BACK-UP LAMP FEED CIRCUIT SHORT TO VOLTAGE 
Turn the ignition off. 


Disconnect the TIPM C8 harness connector. ар? 
Turn the ignition оп. 


Measure the voltage on the (L1) Back-up Lamp Feed circuit. 
Is the voltage greater than 10.0 volts? 


Yes >> Repair the (L1) Back-up Lamp Feed circuit for a short to гет | сеу 
моћаде. à ыы 591 | mee] 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to uw 1 iut 

8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - енг 7 un 

STANDARD PROCEDURE) : 
ГЕ 


Мо >> Нерасе Ше Totally Integrated Power Module (TIPM) in : UNE | 


accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to mE 11 


INTEGRATED 


8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - POWER са 8166c2ca 


STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e With the Reverse Lamps Activated. 
e Set Condition: 
e When the TIPM detects a HIGH condition. 


Possible Causes 


(L1) REVERSE LAMP CONTROL CIRCUIT OPEN 


LEFT AND/OR RIGHT REVERSE LAMP BULBS 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 


Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Reverse Lamps on. 
With the Scan Tool read the DTC information. 
Does the Scan Tool read: B1669-REVERSE LAMP CONTROL CIRCUIT OPEN? 


Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. REVERSE LAMP BULBS 


Turn the ignition off. 
Inspect the Left and Right Reverse Lamp Bulb Assemblies. 


Are the inoperative bulbs OK? 


Yes >> Go To З 


No >> Replace the Іпорегайме bulb or bulbs in accordance with the service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


3, (L1) REVERSE LAMP CONTROL CIRCUIT OPEN 


Turn the ignition off. 

Disconnect the TIPM C8 harness connector. 

Disconnect the Left and Right Reverse Lamp harness connectors. 
Measure the resistance of the (L1) Reverse Lamp Control circuit. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (L1) Reverse Lamp Control circuit for an open condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


No >> Нерасе the Totally Integrated Power Module (TIPM) in accordance with the service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 

e With the Stop Lamps activated. 

e Set Condition: 

e When the TIPM detects a LOW condition. 


Possible Causes 


(L55) STOP LAMP CONTROL CIRCUIT SHORTED TO GROUND 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 
Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Stop Lamps on. 
With the Scan Tool read the DTC information. 
Does the Scan Tool read: B1784-STOP LAMP CONTROL CIRCUIT LOW? 
Yes >> Go To2 
No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. (L55) STOP LAMP CONTROL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the TIPM C3 connector. 


Disconnect the Left and Right Rear Tail Lamp harness connectors. [9] ча 


Measure the resistance between ground and the (155) Stop Lamp Соп- 


trol circuit. E 10 
Is the resistance below 5.0 ohms? кк к 
Yes >> Repair the (155) Stop Lamp Control circuit for a short to | ' CREER) i | Qu) : 


ground. | ма. = m 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 p це: тнт 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - “| асосаозе |: 
STANDARD PROCEDURE) НА SS ни Ы 

Мо >> Нерасе Ше Totally Integrated Power Module (TIPM) in = 
accordance with the service information. 13 mur 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 iiio 816749f4 


- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 

e With the Stop Lamps Activated. 

e Set Condition: 

e When the TIPM detects a HIGH condition. 


Possible Causes 


(L55) STOP LAMP CONTROL CIRCUIT OPEN 


(L55) STOP LAMP CONTROL CIRCUIT SHORTED TO VOLTAGE 
LEFT AND/OR RIGHT STOP LAMP BULBS 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 
Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Stop Lamps on. 
With the Scan Tool read the DTC information. 
Does the Scan Tool read: B1785-STOP LAMP CONTROL CIRCUIT HIGH? 


Yes >> Go То 2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. STOP LAMP BULBS 


Turn the ignition off. 
Inspect the Left and Right Stop Lamp Bulb Assemblies. 


Are the inoperative bulbs OK? 
Yes | »» Go To 3 


No >> Replace the Inoperative bulb or bulbs in accordance with the service information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 
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2. (155) STOP LAMP CONTROL CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the TIPM C3 harness connector. T 

Disconnect the Left and Right Stop Lamp harness connectors. [0] 

Measure the resistance of the (155) Stop Lamp Control circuit. (Go) 
Is the resistance above 5.0 ohms? E 


BLACK 1 BLACK 
Yes >> Repair the (155) Stop Lamp Control circuit for an open con- А 
dition. | бева? , | Ghee) | 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 1 от = pan 
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да 81675902 
4. (155) STOP LAMP CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 
Disconnect the TIPM C3 harness connector. (B 
Disconnect the Left and Right Stop Lamp harness connectors. 
Turn the ignition on. (62) 
Measure for voltage on Ше (155) Stop Lamp Control circuit. =, | А 


Is the voltage above 10.0 volts? 
9 1 оваа), ' (ево, 


Yes >> Repair the (155) Stop Lamp Control circuit for a short to 


voltage condition. | то ШЕ | E 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to ТВОЕ aia ей 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - “| собфосро | 
STANDARD PROCEDURE) | anc 

No >> Replace the Totally Integrated Power Module (TIPM) in 13 ка 
accordance with the service information. А, 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to жыды 81675907 


8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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B1786-STOP LAMP CONTROL CIRCUIT OPEN 


PM 
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For а complete wiring diagram 


Refer to Section 8W. 
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e When Monitored: 

e With the Stop Lamps Activated. 

e Set Condition: 

e When the TIPM detects a HIGH condition. 


Possible Causes 


(L55) STOP LAMP CONTROL CIRCUIT OPEN 


LEFT AND/OR RIGHT STOP LAMP BULBS 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 
Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Stop Lamps on. 
With the Scan Tool read the DTC information. 
Does the Scan Tool read: B1786-STOP LAMP CONTROL CIRCUIT OPEN? 


Yes >> Go To2 


No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. STOP LAMP BULBS 


Turn the ignition off. 
Inspect the Left and Right Stop Lamp Bulb Assemblies. 


Are the inoperative bulbs OK? 


Yes >> Go To З 


No >> Replace the Inoperative bulb or bulbs in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 
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3. (L55) STOP LAMP CONTROL CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the TIPM C3 harness connector. {5} 
Disconnect the Left and Right Stop Lamp harness connectors. [0] 

Measure the resistance of the (155) Stop Lamp Control circuit. (бој 
Is the resistance above 5.0 ohms? -— 1 EN 
Yes >> Repair the (L55) Stop Lamp Control circuit for an open con- | (реве) , : NOCET У : 

dition. ке - (Ев: ) 
Perform the BODY VERIFICATION TEST - VER 1. (Referto |01005 ШШ 2 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - = ~ 
STANDARD PROCEDURE) eee поне s 
Мо >> Нерасе Ше Totally Integrated Power Module (TIPM) in ans 
accordance with the service information. T 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to mar 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - POWER СЗ 81675d17 


STANDARD PROCEDURE) 
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DIAGNOSIS AND TESTING 
LAMPS/LIGHTING - EXTERIOR 


BACKUP LAMPS 


CONDITION 


POSSIBLE CAUSES 


CORRECTION 


BACKUP LAMP DOES NOT 
ILLUMINATE 


1. Ineffective or missing bulb. 


2. Ineffective ground circuit. 


3. Ineffective feed circuit. 


4. Ineffective switch. 


5. Ineffective TIPM inputs or 
outputs. 


1. Test and replace backup lamp bulb as 
required. 


2. Test and repair backup lamp ground 
circuit as required. 


3. Test and repair open back-up lamp feed 
circuit as required. 


4. Test and replace backup lamp switch 
(manual transmission) or transmission 
range sensor (automatic transmission) as 
required. 


5. Use a diagnostic scan tool to test the 
TIPM inputs and outputs. Refer to the 
appropriate diagnostic information. Check 
TIPM for DTC's. 


BACKUP LAMP DOES NOT 
EXTINGUISH 


BRAKE LAMPS 


CONDITION 


1. Ineffective feed circuit. 


2. Ineffective switch. 


3. Ineffective TIPM inputs or 
outputs. 


POSSIBLE CAUSES 


1. Test and repair shorted back-up lamp 
feed circuit as required. 


2. Test and replace backup lamp switch 
(manual transmission) or transmission 
range sensor (automatic transmission) as 
required. 

3. Use a diagnostic scan tool to test the 


TIPM inputs and outputs. Refer to the 
appropriate diagnostic information. 


CORRECTION 


BRAKE LAMP DOES NOT 
ILLUMINATE 


. Ineffective or missing fuse. 


. Ineffective or missing bulb. 


. Ineffective ground circuit. 
. Ineffective feed circuit. 


. Ineffective switch. 


. Ineffective TIPM inputs or 
outputs. 


1. Test and replace brake lamp fuse as 
required. 


2. Test and replace brake lamp bulb as 
required. 


3. Test and repair brake lamp ground circuit 
as required. 


4. Test and repair open brake lamp switch 
output circuit as required. 


5. Test and replace brake lamp switch as 
required. 


6. Use a diagnostic scan tool to test the 
TIPM inputs and outputs. Refer to the 
appropriate diagnostic information. Check 
TIPM for DTC's. 
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CONDITION POSSIBLE CAUSES CORRECTION 


BRAKE LAMP DOES NOT 


1. Ineffective feed circuit. 1. Test and repair shorted brake lamp 


EXTINGUISH switch output circuit as required. 


2. Ineffective switch. 2. Test and replace brake lamp switch as 


required. 


DAYTIME RUNNING LAMPS 
NOTE: Before performing the following tests, determine whether the headlamp low and high beams operate. 


If the headlamp low and high beams are also inoperative, diagnose and repair that problem before attempt- 
ing to repair the Daytime Running Lamps. 


CONDITION POSSIBLE CAUSES CORRECTION 


DAYTIME RUNNING LAMPS 
WILL NOT ILLUMINATE 


FRONT FOG LAMPS 


CONDITION 


1. Incorrect TIPM programming. 


2. Ineffective TIPM inputs or 
outputs. 


POSSIBLE CAUSES 


1. Use a diagnostic scan tool to check and 
configure TIPM as required. 


2. Use a diagnostic scan tool to test the 
TIPM inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


CORRECTION 


FRONT FOG LAMP DOES NOT 
ILLUMINATE 


1. Ineffective or missing bulb. 


2. Ineffective ground circuit. 
3. Ineffective feed circuit. 
4. |neffective switch. 


5. Ineffective instrument cluster 
inputs or outputs. 


6. Ineffective TIPM inputs or 
outputs. 


7. Ineffective CCN inputs or 
outputs. 


7. Ineffective SCCM outputs. 


1. Test and replace front fog lamp bulb as 
required. 


2. Test and repair front fog lamp ground 
circuit as required. 


3. Test and repair open front fog lamp feed 
circuit as required. 


4. Test and replace headlamp switch as 
required. Check TIPM for DTC’s. 


5. Use a diagnostic scan tool to test the 
instrument cluster inputs and outputs as 
required. Refer to the appropriate diagnostic 
information. 


6. Use a diagnostic scan tool to test the 
TIPM inputs and outputs as required. Refer 
to the appropriate diagnostic information. 
Check TIPM for DTC’s. 


7. Use a diagnostic scan tool to test the 
TIPM inputs and outputs as required. Refer 
to the appropriate diagnostic information. 
Check TIPM for DTC’s 


Use diagnostic scan tool to diagnose LIN 
data bus. Refer to the appropriate 
diagnostic information. Check CCN for 
DTC’s. 
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CONDITION 


POSSIBLE CAUSES 


LAMPS/LIGHTING - EXTERIOR - SERVICE INFORMATION —————————— ———— —— РМ 


CORRECTION 


FRONT FOG LAMP DOES NOT 


EXTINGUISH 


1. Ineffective feed circuit. 
2. Ineffective switch. 


3. Ineffective CCN inputs or 
outputs. 


4. Ineffective TIPM inputs or 
outputs. 


5. Ineffective SCCM outputs. 


1. Test and repair shorted front fog lamp 
feed circuit as required. 


2. Test and replace headlamp switch as 
required. 


3. Use a diagnostic scan tool to test the 
instrument cluster inputs and outputs as 
required. Refer to the appropriate diagnostic 
information. 


4. Use a diagnostic scan tool to test the 
TIPM inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


5. Use diagnostic scan tool to diagnose LIN 
data bus. Refer to the appropriate 
diagnostic information. Check CCN for 
DTC’s. 


HAZARD WARNING LAMPS 
NOTE: Before performing the following tests, confirm whether the left and right turn signals operate satis- 


factorily. If the turn signals are inoperative or operate improperly, diagnose and repair that problem before 
attempting to repair the Hazard Warning Lamps. 


CONDITION POSSIBLE CAUSES CORRECTION 


HAZARD WARNING LAMPS 
DO NOT FLASH 


HAZARD WARNING LAMPS 
DO NOT STOP FLASHING 


HEADLAMPS 


1. Ineffective switch. 


2. LIN bus down. 


3. Ineffective CCN inputs or 
outputs. 


4. Ineffective TIPM inputs or 
outputs. 


1. Ineffective switch. 


2. Ineffective CCN inputs or 
outputs. 


3. Ineffective TIPM inputs or 
outputs. 


1. Test and replace Accessory Switch Bank 
Module (ASBM) as required. 


2. Use a diagnostic scan tool to test the 
ASBM inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


3. Use a diagnostic scan tool to test the 
CCN inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


4. Use a diagnostic scan tool to test the 
TIPM inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


1. Test and replace ASBM as required. 
2. Use a diagnostic scan tool to test the 


CCN inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


3. Use a diagnostic scan tool to test the 
TIPM inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


NOTE: As part of the exterior lighting failsafe feature, upon ignition On all exterior park lamps and the head- 
lamp low beams will illuminate regardless of the headlamp switch position if the CCN cannot detect an 
input from the headlamp switch, or if there is a loss of data bus communication. 


РМ 


CONDITION 
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CORRECTION 


HEADLAMP DOES NOT 
ILLUMINATE 


1. Ineffective or missing bulb. 


2. Ineffective ground circuit. 
3. Ineffective feed circuit. 
4. |neffective switch. 


5. Ineffective TIPM inputs or 
outputs. 


1. Test and replace headlamp bulb as 
required. 


2. Test and repair open headlamp ground 
circuit as required. 


3. Test and repair open headlamp low beam 
or high beam feed circuit as required. 


4. Test and replace left multi-function switch 
as required. 


5. Use a diagnostic scan tool to test the 
TIPM inputs and outputs as required. Refer 
to the appropriate diagnostic information. 
Check for TIPM DTC's. 


HEADLAMP DOES NOT 
EXTINGUISH 


HEADLAMPS ILLUMINATE 
WITH IGNITION ON AND 
HEADLAMP SWITCH OFF 
(FAIL-SAFE OPERATION) 


HEADLAMPS WILL NOT 
SWITCH FROM HIGH TO LOW 
BEAMS, OR FROM LOW TO 
HIGH BEAMS 


1. Ineffective feed circuit. 


2 Ineffective switch. 


3. Ineffective CCN inputs or 
outputs. 


4. Ineffective TIPM inputs or 
outputs. 


1. Ineffective circuits between 
headlamp switch and 
instrument cluster. 


2. Loss of data bus 
communication. 


3. Ineffective switch. 


4. Ineffective CCN inputs or 
outputs. 


1. Ineffective circuits between 
left multi-function switch and 
CCN. 


2. Ineffective switch. 


3. Ineffective CCN inputs or 
outputs. 


4. Ineffective TIPM inputs or 
outputs. 


1. Test and repair shorted headlamp low 
beam or high beam feed circuit as required. 


2. Test and replace left multi-function switch 
as required. 


3. Use a diagnostic scan tool to test the 
CCN inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


4. Use a diagnostic scan tool to test the 
TIPM inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


1. Test and repair left multi-function switch 
mux and return circuits as required. 


2. Use a diagnostic scan tool to test the 
data bus. Refer to the appropriate 
diagnostic information. 


3. Test and replace the left multi-function 
switch as required. 


4. Use a diagnostic scan tool to test the 
CCN inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


1. Test and repair wash/beam select mux 
and multi-function switch return circuits as 
required. 


2. Test and replace the left multi-function 
switch as required. 


3. Use a diagnostic scan tool to test the 
TIPM inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


4. Use a diagnostic scan tool to test the 
TIPM inputs and outputs as required. Refer 
to the appropriate diagnostic information. 
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PARK LAMPS 


NOTE: As part of the exterior lighting failsafe feature, upon ignition On all exterior park lamps and the head- 
lamp low beams will illuminate regardless of the headlamp switch position if the instrument cluster cannot 


detect an input from the headlamp switch, or if there is a loss of data bus communication. 


CONDITION 


POSSIBLE CAUSES 


CORRECTION 


PARK LAMP DOES NOT 
ILLUMINATE 


1. Ineffective or missing bulb. 


2. Ineffective ground circuit. 
3. Ineffective feed circuit. 
4. |neffective switch. 


5. Ineffective CCN inputs or 
outputs. 


6. Ineffective TIPM inputs or 
outputs. 


7. Ineffective SCCM inputs or 
outputs. 


1. Test and replace park lamp bulb as 
required. 


2. Test and repair open park lamp ground 
circuit as required. 


3. Test and repair open park lamp feed 
circuit as required. 


4. Test and replace left multi-function switch 
as required. 


5. Use a diagnostic scan tool to test the 
CON inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


6. Use a diagnostic scan tool to test the 
TIPM inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


7. Use diagnostic scan tool to diagnose LIN 
data bus. Refer to the appropriate 
diagnostic information. Check CON for 
DTC's. 


PARK LAMP DOES NOT 
EXTINGUISH 


1. Ineffective feed circuit. 


2. Ineffective switch. 


3. Ineffective CCN inputs or 
outputs. 


4. Ineffective TIPM inputs or 
outputs. 


5. Ineffective SCCM inputs ог 
outputs. 


1. Test and repair shorted park lamp feed 
circuit as required. 


2. Test and replace left multi-function switch 
as required. 


3. Use a diagnostic scan tool to test the 
CON inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


4. Use a diagnostic scan tool to test the 
TIPM inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


5. Use diagnostic scan tool to diagnose LIN 
data bus. Refer to the appropriate 
diagnostic information. Check CON for 
DTC's. 


РМ 


TURN SIGNAL LAMPS 


CONDITION 
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CORRECTION 


ONE TURN SIGNAL LAMP 
DOES NOT ILLUMINATE 


ALL RIGHT SIDE AND/OR ALL 


LEFT SIDE TURN SIGNAL 
LAMPS DO NOT FLASH 


1. Ineffective or missing bulb. 


2. Ineffective ground circuit. 
3. Ineffective feed circuit. 


4. Ineffective TIPM inputs or 
outputs. 


5. Ineffective CCN inputs or 
outputs. 


6. Ineffective ЗССМ inputs or 
outputs. 


1. Ineffective switch. 


2. Ineffective feed circuit. 


3. Ineffective CCN inputs or 
outputs. 


4. Ineffective TIPM inputs or 
outputs. 


1. Test and replace turn signal bulb as 
required. 


2. Test and repair open ground circuit as 
required. 


3. Test and repair open right or left turn 
signal feed circuit as required. 


4. Use a diagnostic scan tool to test the 
TIPM inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


5. Use a diagnostic scan tool to test the 
TIPM inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


6. Use diagnostic scan tool to diagnose LIN 
data bus. Refer to the appropriate 
diagnostic information. Check CON for 
DTC's. 


1. Test and replace left multi-function switch 
or SCCM as required. 


2. Test and repair open right or left turn 
signal feed circuit as required. 


3. Use a diagnostic scan tool to test the 
CON inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


4. Use a diagnostic scan tool to test the 
TIPM inputs and outputs as required. Refer 
to the appropriate diagnostic information. 


ALL RIGHT SIDE OR ALL LEFT 
SIDE TURN SIGNALS FLASH 
TOO RAPIDLY (MORE THAN 
100 FLASHES PER MINUTE) 


1. Ineffective or missing bulb. 
2. Ineffective ground circuit. 


3. Ineffective feed circuit. 


1. Test and replace faulty bulb as required. 


2. Test and repair open ground circuit as 
required. 

3. Test and repair open right or left turn 
signal feed circuit as required. 


STANDARD PROCEDURE 
FRONT LAMP AIMING 
VEHICLE PREPARATION FOR LAMP ALIGNMENT 


1. Check for and correct any burnt out bulbs. 


2. Repair or replace any ineffective, worn or damaged body or suspension components that could hinder proper 
lamp alignment. 


. Verify proper tire inflation pressures. 
. Remove any accumulations of mud, snow or ice from the vehicle underbody and clean the front lamp lenses. 
. Verify that there is no load in the vehicle (cargo or passengers), except for the driver. 


. The fuel tank should be FULL. Ада 2.94 kilograms (6.5 pounds) of weight over the fuel tank for each estimated 
gallon of missing fuel. 


7. Verify correct vehicle suspension height. 


о сл ~ с 
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ALIGNMENT SCREEN PREPARATION 


8126095 


1. Tape а line on a level floor 7.62 meters (25 feet) away from and parallel to the flat wall that will be used as the 
lamp alignment screen. The level floor will be used as the horizontal zero reference. 


2. An adjacent wall or floor member that is perpendicular to the alignment screen can be used as the vertical zero 
reference. If there is no adjacent wall or floor member that is perpendicular to the screen, tape a second line on 
the floor perpendicular to both the alignment screen and the first line, and outboard of either side of where the 
vehicle will be positioned. This will be used as the vertical zero reference. 


3. Position the vehicle so that the side of the vehicle is parallel to the vertical zero reference, and so that the front 
of the lamp lenses are in the vertical plane of the parallel line taped on the floor 7.62 meters (25 feet) away from 
the screen. 


4. Rock the vehicle side-to-side three times to allow the suspension to stabilize. 
5. Jounce the front suspension three times by pushing downward on the front bumper and releasing. 


6. Measure the distance between the optical center of one of the lamps being aimed (head or fog) and the floor 
(horizontal zero reference). Transfer this measurement to the alignment screen with a piece of tape placed hor- 
izontally to the floor. This line will be used as the lamp horizontal reference. 


7. Measure the distance between the vertical zero reference and the optical center of the nearest lamp being aimed 
(head or fog). Transfer this measurement to the alignment screen with a piece of tape placed vertically across 
the appropriate (head or fog) lamp horizontal reference. This is the centerline reference for the first lamp. 
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8. Measure the distance on center between the first and the second lamp being aimed. Transfer this measurement 
to the alignment screen with a second piece of tape placed vertically across the appropriate (head or fog) lamp 
horizontal reference. This is the centerline reference for the second lamp. 


HEADLAMP ALIGNMENT 


NOTE: Due to the linear nature of the headlamp 
cutoff, a properly aimed low beam headlamp will 
project the top edge of the high intensity pattern 
on the alignment screen from the horizontal line to 
50 millimeters (2 inches) below the horizontal line. 
No horizontal (right/left) adjustment is required for 
this headlamp beam pattern. The high beam pat- 
tern will be correct when the low beams are prop- 
erly aimed. 


1. Turn. the headlamps ON and select the LOW 
beams. 


2. Rotate the headlamp vertical adjustment screw 
which is located just inboard of the headlamp bulb 
(1) to adjust each lamp beam height as required. 


FOG LAMP ALIGNMENT 


81864cd4 


NOTE: A properly aimed front fog lamp will project a pattern on the alignment screen 100 millimeters (4 
inches) below the fog lamp centerline and straight ahead of the lamp. 


1. Turn the fog lamps ON. 


2. Rotate the fog lamp vertical adjustment screw (2) 
on each lamp to adjust the beam height as 
required. 


FRONT LAMP AIMING - EXPORT 


81266706 


VEHICLE PREPARATION FOR FRONT LAMP UNIT ALIGNMENT 

1. Verify headlamp dimmer switch and high beam indicator operation. 

2. Verify that the headlamp leveling switch is in the "0" position. 

3. Inspect and correct damaged or defective components that could interfere with proper headlamp alignment. 
4 


. Verify proper tire inflation. 
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5. Clean headlamp lenses. 
6. Verify that luggage area is loaded as the vehicle is routinely used. 


7. Fuel tank should be FULL. Add 2.94 kg (6.5 lbs.) of weight over the fuel tank for each estimated gallon of miss- 
ing fuel. 


ALIGNMENT SCREEN PREPARATION 


1. Position vehicle on a level surface perpendicular to a flat wall 10 meters (32.8 ft.) away from front of headlamp 
lens. 


2. Place 75 kg in the drivers seat to simulate the ride height of the vehicle when driven. 
. If necessary, tape a line on the floor 10 meters (32.8 ft.) away from and parallel to the wall. 


4. From the floor up 1.27 meters (5 ft.), tape a vertical line on the wall at the centerline of the vehicle. Sight along 
the centerline of the vehicle (from rear of vehicle forward) to verify accuracy of the line placement. 


5. Rock vehicle side-to-side three times and allow suspension to stabilize. 
6. Jounce front suspension three times by pushing downward on front bumper and releasing. 


7. Measure the distance from the center of headlamp low beam dot on the lens to the floor. Transfer measurement 
to the alignment screen (with tape). Use this line for up/down adjustment reference. 


8. Place a tape line 100 mm (4 inches) below and parallel to the center of headlamp line. 


9. Measure distance from the centerline of the vehicle to the center of each headlamp being aligned. Transfer mea- 
surements to screen (with tape) to each side of vehicle centerline. Use these lines for left/right adjustment ref- 
erence. 


FRONT LAMP UNIT ALIGNMENT 


со 


813db73c 


With the horizontal centerline of the headlamp (1) transferred on the wall, measure down 76 mm (3 in). This line (6) 
will be the vertical aiming mark. Using the intersecting point (5) of the horizontal centerline (6) and the vertical cen- 
terline (2) for the left headlamp, adjust the headlamp unit horizontally and vertically so (5) is the intersecting point 
at lines (6 and 2). For the right headlamp unit, cover up the left headlamp and follow the same procedure but 
intersecting at (6 and 4). 
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1. Turn the headlamps On and select the Low beams. 


2. The vertical alignment screw (2) is located on the 
top of the headlamp leveling motor (4). 


81858222 


3. The horizontal alignment screw (2) is located next 
to and inboard of the headlamp leveling motor. 


81858236 


A properly aimed low beam headlamp will project a high intensity light pattern on the screen with the horizontal 
cut-off line aligned with the tape line 100 mm (3.94 in.) below the headlamp centerline. The intersection of the hor- 
izontal and 15 degree cut-off lines in the projected pattern should align to the intersection of the headlamp center- 
line vertical tape line and the tape line 100 mm (3.94 in.) below the headlamp horizontal centerline. The high beams 
on a vehicle with aero headlamps cannot be aligned. The high beam pattern should be correct when the low beams 
are aligned properly. 


SPECIFICATIONS 
EXTERIOR LAMPS 
CAUTION: Do not use bulbs that have a higher candle power than the bulb listed in the chart below. Dam- 


age to lamp can result. Do not touch halogen bulbs with fingers or other oily surfaces. Bulb life will be 
reduced. 
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BULB APPLICATION TABLE 


DET 


BULB APPLICATION TABLE - EXPORT 


LAMP BULB 


Headlamp Low Безт/Но Beam 
Rear Fog Lamp 3157 
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CENTER HIGH MOUNTED STOP LAMP 
REMOVAL 


1. Disconnect and isolate the battery negative cable. 


2. Remove the rear spoiler (Refer to 23 - BODY/LIFT- 
GATE - SPOILER - REMOVAL) 

3. With spoiler on bench, remove the two screws to 
the CHMSL. 

4. Remove CHMSL from spoiler. 


INSTALLATION 
1. Place CHMSL onto rear spoiler. 


2. Install the two mounting screws to the CHMSL. 
3. Install the rear spoiler (Refer to 23 - BODY/LIFT- 

GATE - SPOILER - INSTALLATION). 
4. Connect the battery negative cable. 
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DAYTIME RUNNING LAMPS 
DESCRIPTION 


Vehicles built for use in Canada, and also available as an option on vehicles for sale in the U.S., are equipped with 
a Daytime Running Lamp (DRL) system. All the exterior lighting messages come from Steering Control Module 
(SCM) or left multi-function switch on Local Interconnect Network (LIN) data bus and goes to the Cab Compartment 
Node (CCN), then the CCN sends out a Controller Area Network (CAN) data bus message to the Totally Integrated 
Power Module (TIPM) for each lighting function according to the request from left multi-function switch. Then the 
TIPM will turn ON/OFF the requested output. The DRL function is controlled by TIPM. Daytime running lamps are 
High beam lamps at lower intensity. 


OPERATION 


The Canadian cluster provides steady illumination of the front turn signal when the ignition switch is in the ON 
position. The Daytime Running Lamp (DRL) function may be inhibited by activating the turn signals, the hazard 
flashers, the headlamp switch, or park brake. 
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FOG LAMP 


REMOVAL 
BULB 


1. Disconnect and isolate the battery negative cable. 
2. Reach up through the lower fascia (3) cutout. 

3. Disconnect the fog lamp connector (1). 
4 


. Twist the bulb (2) counterclockwise to remove from 
lamp unit. 


UNIT 


1. Disconnect and isolate the battery negative cable. 
2. Reach up through the lower fascia (3) cutout. 
3. Disconnect electrical connector from fog lamp (1). 


NOTE: It may be necessary to twist out the fog 
lamp bulb (2) to release fog lamp unit from fascia. 


4. Remove screws attaching fog lamp to fascia (4). 
5. Push fog lamp forward to remove from fascia. 


INSTALLATION 
BULB 


1. Reach up through the lower fascia (3) cutout. 


2. Place bulb (2) into lamp unit and twist clockwise 
until stops, approximately 90 degrees. 


3. Connect the fog lamp bulb electrical connector (1). 
4. Connect the battery negative cable. 


818588c7 


8185b2a4 


818588с7 
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UNIT 


CAUTION: Do not touch the glass of halogen 
bulbs with fingers or other possibly oily surface, 
reduced bulb life will result. 


1. Place fog lamp into fascia opening and push rear- 
ward to position into fascia. 


2. Reach up through the lower fascia (3) cutout. 
3. Install two screws attaching fog lamp to fascia (4). 


NOTE: It may be necessary to install the fog lamp 
bulb (2) if it was removed to access the fog lamp 
unit. 


4. Connect electrical connector to fog lamp (1). 
5. Connect the battery negative cable. 


8185b2a4 
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FRONT LAMP UNIT 


REMOVAL 
BULBS 


1. Disconnect and isolate the battery negative cable. 
2. Hoist vehicle. 


3. Working in the appropriate wheel well, loosen up 
the front of the splash shield, but don't fully remove 
it. 


-Ù 81854630 


4. Looking up through the front wheel well, locate the 


bulb (1) in which needs replacing. The headlamp 
bulb is the inboard bulb and the park/turn signal 
bulb is the outboard bulb. 


5. Disconnect the bulb electrical connector (2 or 3). 


NOTE: EXPORT ONLY - If removing/replacing the 
headlamp bulb on export vehicles there is a rub- 
ber cover over the rear of the lamp housing that 
must be removed to access the bulb. Then a 
spring clip must be removed and the bulb pulled 
straight rearward. 


6. Grasp the bulb (1), twist 1/4 turn counterclockwise 
and pull straight out of front lamp unit. 


81864с94 
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UNIT 


DOMESTIC 


1. Open hood. 
2. Disconnect and isolate the battery negative cable. 


3. Loosen the fascia on the side you're taking the 
front lamp unit out on (Refer to 13 - FRAME & 
BUMPERS/BUMPERS/FRONT FASCIA - 
REMOVAL). The fasteners along the radiator clo- 
sure panel, the splash shield to fascia screws, and 
the bolt holding the fascia to the fender at the 
wheel well opening. 


4. Remove the three screws (3) to the front lamp unit 
(4) to body. 

5. Pull the front lamp unit (4) straight back to unsnap 
the ball and socket pivots from the retainer (1). 


6. Maneuver the front lamp unit out of its mounting 
pocket, enough to expose the individual lamp (1) 
electrical connectors (2 and 3). 


7. Disconnect the two electrical connectors (2 and 3). 


EXPORT 
1. Use the Domestic Removal procedure to remove 
the BUX front lamp unit. Refer to Step 1. 


2. For BUX markets, there are three electrical con- 
nectors (2, 3, and 4) to disconnect. 
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FRONT POSITION LAMP - EXPORT 


1. Disconnect and isolate the battery negative cable. 

2. Hoist vehicle. 

3. Working in the appropriate wheel well, loosen up 
the front of the splash shield, but don't fully remove 
it (Refer to 23 - BODY/EXTERIOR/FRONT END 
SPLASH SHIELDS - REMOVAL). 


81854630 


> 


Looking up through the front wheel well, locate the 
front position lamp (3). 

. Grasp the front position lamp (3) twist 1/4 turn 
counterclockwise, and pull straight out of front lamp 
unit. 


6. Pull bulb straight from its socket. 


сл 


‘ 


81858213 
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INSTALLATION 
BULBS 


1. Reaching up through wheel well, install the head- 
lamp or park/turn signal bulb (1) in the front lamp 
unit, locking it into place by twisting a 1/4 turn 
clockwise. 


NOTE: EXPORT ONLY - If installing/replacing the 
headlamp bulb on export vehicles push the bulb 
straight in unit and then install the spring clip. 
Install the rubber cover over the rear of the lamp 
housing, over the headlamp bulb. 


2. Connect the bulb electrical connector (2 or 3). 


3. Install the front of the splash shield (6) removed to 
gain access to the front lamp unit bulbs (Refer to 
23 - BODY/EXTERIOR/FRONT END SPLASH 
SHIELDS - INSTALLATION). 

4. Lower vehicle from hoist. 


5. Connect the battery negative cable. 
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UNIT 


DOMESTIC 


1. Position the front lamp unit in its mounting location. 


2. Connect the two front lamp unit electrical connec- 
tors (2 and 3). 


81864cd4 


3. Align the ball and socket (1) up and then with a 


firm push, snap the front lamp unit into place. 
4. Install the three screws (3) to the front lamp unit. 


5. Install the fascia that was loosened on the repair 
side. One bolt holding the fascia to the fender at 
the wheel well opening, the splash shield to fascia 
screws, and the fasteners along the radiator clo- 
sure panel (Refer to 13 - FRAME & BUMPERS/ 
BUMPERS/FRONT FASCIA - INSTALLATION). 


6. Connect battery negative cable. б, 3 NN 
c 
КІ 


ЕХРОНТ 


1. On BUX models, there are three electrical соппес- 
tors (2, 3, and 4) to be connected. 


2. Install the export front lamp unit the same way as 
the domestic unit Step 1. 


81864cad 
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FRONT POSITION LAMP - EXPORT 
1. Install the bulb in its socket (3). 


2. Reaching up through wheel well, install front posi- 
tion lamp (3) in the front lamp unit, locking it into 
place by twisting a 1/4 turn. 


81858213 


3. Install the front of the splash shield removed to 


gain access to the front position lamp (Refer to 23 
BODY/EXTERIOR/FRONT ЕМО SPLASH 
SHIELDS - INSTALLATION). 


4. Connect the battery negative cable. 


81854630 
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HAZARD SWITCH 
DESCRIPTION 


The hazard switch is located in the Accessory Switch 


Bank Module (ASBM) just below the heater a/c con- 
trols, in the instrument panel center stack. This switch 
is the control for the hazard warning lighting. The only 


visible component of the switch is the control push 
button that is located just to the left of the Passenger 
Airbag Disabled Light (PADL) indicator. 


ГУ vAl 
On BUX models, the hazard switch is located to the 
left of the Headlamp Leveling Switch, in the ASBM. 
The hazard switch cannot be adjusted or repaired. If 
the switch is ineffective or damaged, the entire ASBM 
must be replaced (Refer to 8 - ELECTRICAL/INSTRU- | 
А 


MENT CLUSTER/ACCESSORY SWITCH BANK 
MODULE - REMOVAL). 


= $] ESP 
OFF 
у 1 


ОРЕНАПОМ 


The hazard switch features a push-push type latching push button. When the push button is in its latched (lowered) 
position the switch contacts are open, and when the push button is in its unlatched (raised) position the switch 
contacts are closed. 


The hazard switch receives a ground on one terminal and provides a ground signal output to the Totally Integrated 
Power Module (TIPM) ) whenever the switch contacts are closed. The TIPM responds to this input by controlling a 
battery voltage output and the flash rate for each of the right and left turn signal lamps, then sends an electronic 
hazard switch status message over the Controller Area Network (CAN) data bus to the ElectroMechanical Instru- 
ment Cluster (ЕМС) (also known as the Cab Compartment Node/CCN) to control the illumination and flash rate of 
the right and left turn signal indicators, as well as to control the click rate of an electromechanical relay soldered 
onto the EMIC electronic circuit board that emulates the sound emitted by a conventional hazard warning flasher. 


The hazard switch as well as the hard wired inputs and outputs of the switch may be diagnosed using conventional 
diagnostic tools and procedures. Refer to the appropriate wiring information. 
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HEADLAMP LEVELING MOTOR - EXPORT 
DESCRIPTION 


The headlamp leveling motor (4) is located on the rear 
upper surface of each front lamp unit on vehicles 
equipped with the headlamp leveling system, which is 
available only in certain markets where it is required [f 
equipment. There is a plunger (3) that moves the 

headlamp, an adjustment screw (2) that allows for 
baseline adjustment, and a connector (1) for connec- 
tion to the vehicles electrical system. 


Within the motor housing is a 12-volt Direct Current 
(DC) servo motor, an electronic controller board that 
includes the motor logic circuits, and an integral 
Screw-drive transmission. The motor cannot be 
repaired and, if ineffective or damaged, the entire 
motor unit must be replaced. 


The Headlamp Leveling System allows the driver to = 

adjust the headlamp beam pattern from the interior of 

the vehicle to compensate for passenger or cargo [| 

load. Only the vertical axis of the headlamp beam can 

be adjusted. 

A headlamp leveling switch is located on the instrument panel Accessory Switch Bank Module (ASBM), and controls 
the headlamp leveling motors found on the headlamp unit. The headlamp leveling switch has four settings 0-3, 0 
being the highest, 3 being the lowest headlight beam vertical setting. 


81858222 


When performing a headlamp beam pattern alignment on a vehicle equipped with headlamp leveling, be certain the 
headlamp leveling switch is in the “0” position before starting. Failure to do so will result in an incorrect headlamp 
unit alignment. 


OPERATION 


With the push button of the headlamp leveling switch control, voltage is adjusted at the headlamp leveling switch 
(rheostat). This signals the headlamp leveling motors to adjust the vertical headlamp beam pattern accordingly. 
Headlamps must be ON, and ignition in the ON or RUN position, in order for the leveling system to function. 


The controller board and logic circuitry of the headlamp leveling motor control motor operation based upon a voltage 
signal input received from the resistor multiplexed headlamp leveling switch in the Accessory Switch Bank Module 
(ASBM) on the instrument panel center stack. When the motor is energized it will extend or retract the motor push- 
rod through the integral screw-drive transmission. The ball on the end of the push-rod is snapped into a socket on 
the back of the reflector within the front lamp unit housing, which will cause the reflector to move as the push-rod 
is extended or retracted, changing the angle at which the light is projected from the headlamp low and high beam 
bulbs. 


The headlamp leveling motors and switch have a path to ground at all times. The headlamp leveling components 
operate on battery voltage, but the system will only operate when the exterior lighting is turned ON. 


Because of active electronic elements within the headlamp leveling motor, it cannot be tested using conventional 
diagnostic tools and procedures. If the headlamp leveling motor is believed to be ineffective, the hard wired head- 
lamp leveling motor circuits and the leveling switch must be tested before considering motor replacement. Use a 
scan tool and the proper diagnostic information. 


РМ LAMPS LIGHTING - EXTERIOR - SERVICE INFORMATION 8L - 95 


REMOVAL 
1. Remove Front Lamp Unit (Refer to 8 - ELECTRI- 
CAL/LAMPS/LIGHTING -  EXTERIOR/FRONT 


LAMP UNIT - REMOVAL). 


81858213 


2. Disconnect the headlamp leveling motor (2) electri- 


cal connector (1). 


81858230 
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. Remove the one screw (3) retaining the horizontal 


adjustment assembly (2) to allow the motor to 
swing far enough to remove. 


. Rotate leveling motor 1/4 turn counter-clockwise. 


This will free leveling motor housing from the head- 
lamp unit (1). 


. Pull leveling motor straight from headlamp unit (1). 


Significant force will be required to unsnap motor 
control arm from lens reflector. 


NOTE: The headlamp leveling motor control arm is 
snapped into the lens reflector mechanism very 
securely. Use a firm, steady pull to disengage 
motor arm from reflector. 


6. Remove leveling motor from front lamp unit. 


INSTALLATION 


1. 


While holding headlamp reflector assembly still, 
push leveling motor until control arm is fully seated 
into reflector mechanism. An audible "snap" will be 
heard. 


. Push and rotate leveling motor 1/4 turn clockwise 


to lock motor to the front lamp unit (1). 
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3. Connect headlamp leveling motor (2) electrical con- 
nector (1). 


4. Install the front lamp unit (Refer to 8 - ELECTRI- 
CAL/LAMPS/LIGHTING EXTERIOR/FRONT 
LAMP UNIT - INSTALLATION). 


8L - 97 
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HEADLAMP LEVELING SWITCH - EXPORT 
DESCRIPTION 


The headlamp leveling switch is used only on vehicles 


manufactured for certain markets where the headlamp 
leveling system is required. The headlamp leveling 
switch is integral to the Accessory Switch Bank Mod- 
ule (ASBM) on the instrument panel center stack, just 2-25 


below the heater а/с controls and next to the hazard 
switch. The switch is marked with the numbers 0, 1, 2, 
and 3, which indicates each of the four switch detent 
positions. Each higher number represents a lower 5 

aiming position of the headlamp beam relative to Ше ° $] EE 
road surface. а 


The molded plastic ASBM housing encloses the switch 
mechanism and the leveling switch circuitry including 
the switch contacts and a series resistor configuration. | 


The switch is connected to the vehicle electrical sys- 4 
tem through the instrument panel wire harness. 
8 


The headlamp leveling switch cannot be adjusted or 
repaired and, if ineffective or damaged, the entire 
ASBM unit must be replaced (Refer to 8 - ELECTRI- 
CAL/INSTRUMENT CLUSTER/ACCESSORY SWITCH BANK MODULE - REMOVAL). 


OPERATION 


The headlamp leveling switch receives battery voltage whenever the park lamp lamps are turned ON. The switch 
receives a path to ground at all times through the instrument panel wire harness. The only output from the switch 
is a voltage signal that it provides to the headlamp leveling motors on a headlamp adjust signal circuit. Each switch 
position selects a different tap on a series resistor within the switch to provide a different voltage signal to the lev- 
eling motors. The higher the switch position number, the higher the output voltage level. 


182с70с 


The headlamp leveling switch as well as the hard wired inputs and outputs of the switch may be diagnosed using 
conventional diagnostic tools and procedures. Refer to the appropriate wiring information. 
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LEFT MULTI-FUNCTION SWITCH 
DESCRIPTION 


The left (lighting) multi-function switch is located оп 
the left side of the steering column, just below the 
steering wheel. This switch is the primary control for 
the interior and exterior lighting systems. The only vis- 
ible components of the switch are the control stalk (2), 
control knob (1) and control sleeve (3) that extend 
through the steering column shrouds on the left side 
of the column. The remainder of the switch including 
its mounting provisions, its electrical connection, and 
the turn signal cancel actuator are concealed beneath 
the shrouds. 


The switch housing and controls are attached to the 
Steering Column Control Module (SCCM) (1) by one 
retaining screw. Each of the switch controls has white 
International Control and Display Symbol graphics 
applied to it, which clearly identify its many functions. 
A single integral interface connector connects the left 
multi-function switch directly to the ЗССМ (1). 


814a95b6 


816cd8b8 


The left multi-function switch provides the vehicle operator with a control interface for the following exterior lighting 
functions: 


Front Fog Lamps - For vehicles so equipped, the left multi-function switch control knob provides detent 
switching for the optional front fog lamps. 

Headlamps - The left multi-function switch control knob provides detent switching for the headlamps. 
Headlamp Beam Selection - The left multi-function switch control stalk provides detent switching for selection 
of the headlamp high or low beams. 

Headlamp Optical Horn - The left multi-function switch control stalk includes momentary switching of the 
headlamp high beam circuits to provide an optical horn feature (sometimes referred to as flash-to-pass), which 
allows the vehicle operator to momentarily flash the headlamp high beams as an optical signalling device. 
Park Lamps - The left multi-function switch control knob provides detent switching for the park lamps. 

Rear Fog Lamps - For vehicles so equipped, the left multi-function switch control knob provides detent switch- 
ing for the optional rear fog lamps. Rear fog lamps are optional only for vehicles manufactured for certain 
markets, where they are required. 

Turn Signal Control - The left multi-function switch control stalk provides both momentary non-detent switch- 
ing and detent switching with automatic cancellation for both the left and right turn signal lamps. 


The left multi-function switch also provides the vehicle operator with a control interface for the following interior light- 
ing functions: 


Interior Lamps Defeat - The left multi-function switch control ring provides detent switching to defeat the illu- 
mination of all interior courtesy lamps when a door, the rear flip-up glass, or the liftgate are opened. 
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e Interior Lamps On - The left multi-function switch control ring provides detent switching to simultaneously 
illuminate all interior courtesy lamps. 

e Panel Lamps Dimming - The left multi-function switch control ring provides simultaneous adjustable control of 
the illumination intensity of all instrument panel lighting at one of six available illumination intensity levels. 

e Parade Mode - The left multi-function switch control ring provides detent switching for a parade mode that 
maximizes the illumination intensity of all instrument panel lighting for visibility when driving in daylight with the 
exterior lamps turned on. 


The left multi-function switch cannot be adjusted or repaired. If any function of the switch is damaged or inoperative, 
the entire switch unit must be replaced. 


OPERATION 


The left (lighting) multi-function switch uses resistor multiplexing to control the many functions and features it pro- 
vides using a minimal number of hard wired circuits. The switch then sends electronic switch status messages over 
the Local Interconnect Network (LIN) to the Cab Compartment Node (CCN) and then the CCN sends messages 
over the Controller Area Network (CAN) data bus to the Totally Integrated Power Module (TIPM) other electronic 
modules in the vehicle. 


For lighting and wiper function it sends the messages over the LIN bus to the CCN and the CCN puts them out on 
the CAN bus to the other modules. The left switch has the microprocessor for all communication to the TIPM. The 
SCCM is composed of a clockspring and left lighting switch and a right wiper switch. The TIPM, controls the lighting 
and wiper functions. 


The left multi-function switch can be diagnosed using LIN based diagnostic tools and methods. However, the most 
reliable, efficient and accurate means to diagnose this component requires the use of a diagnostic scan tool. Refer 
to the appropriate diagnostic information. 


EXTERIOR LIGHTING 


Following are descriptions of how the left multi-function switch is operated to control the many exterior lighting func- 

tions and features it provides: 

e Front Fog Lamps - The optional front fog lamps are requested when the left multi-function switch control knob 
is pulled outward to the front fog lamps detent position. The left multi-function switch sends an electronic 
switch status message over the LIN bus to the CCN, then over the CAN data bus to the other electronic mod- 
ules in the vehicle. The switch control knob incorporates an internal cam mechanism that will only allow the 
front fog lamps to be selected while the headlamp On position is also selected, and will automatically move the 
control knob to the front fog lamps Off position when the control knob is rotated to deselect the headlamps. 

e Headlamps - The headlamps are requested when the left multi-function switch control knob is rotated to the 
headlamps on detent position. The left multi-function switch sends an electronic switch status message over 
the LIN bus to the ССМ, then over the CAN data bus to the other electronic modules in the vehicle. 

• Headlamp Beam Selection - The headlamp beams are selected when the left multi-function switch control 

stalk is pushed forward. The left multi-function switch sends an electronic switch status message over the LIN 
bus to the CCN, then over the CAN data bus to the other electronic modules in the vehicle. Each time the 
control stalk is actuated in this manner, the headlamp beams are toggled from the current selection to the 
opposite selection. 
Headlamp Optical Horn - The headlamp optical horn is selected each time the left multi-function switch con- 
trol stalk is pulled rearward to a momentary position just short of the beam selection detent position. The head- 
lamp high beams will remain illuminated for as long as the control stalk is held in this momentary position and 
the previously selected beams will be restored when the control stalk is released. The left multi-function switch 
sends an electronic switch status message over the LIN bus to the ССМ, then over the CAN data bus to the 
other electronic modules in the vehicle. 

e Park Lamps - The headlamps are requested when the left multi-function switch control knob is rotated to the 
park lamps on detent position. The left multi-function switch sends an electronic switch status message over 
the LIN bus to the CCN, then over the CAN data bus to the other electronic modules in the vehicle. 

e Rear Fog Lamps - The optional rear fog lamps are requested when the left multi-function switch control knob 
is pulled outward to the front fog lamps detent position and then rotated to the rear fog lamps detent position. 
The left multi-function switch sends an electronic switch status message over the LIN bus to the CCN, then 
over the CAN data bus to the other electronic modules in the vehicle. The switch control knob incorporates an 
internal cam mechanism that will only allow the rear fog lamps to be selected while the front fog lamps On 
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position is also selected, and will automatically move the control knob to the rear fog lamp Off position when 
the control knob is pushed in to deselect the front fog lamps. 

Turn Signal Control - The turn signals are requested when the left multi-function switch control stalk is moved 
downward (left signal) or upward (right signal). The control stalk has a detent position in each direction that 
provides turn signals with automatic cancellation, and an intermediate, momentary "lane change" position in 
each direction that provides turn signals only until the control stalk is released. When the control stalk is 
moved to a detent turn signal switch position, a cancel actuator extends toward the center of the steering 
column. A turn signal cancel cam that is integral to the clockspring, rotates with the steering wheel and the 
cam lobes contact the cancel actuator when it is extended from the left multi-function switch. When the steer- 
ing wheel is rotated during a turning maneuver, one of the two turn signal cancel cam lobes will contact the 
turn signal cancel actuator. The cancel actuator latches against the cancel cam rotation in the direction oppo- 
site that which is signaled. If the left turn signal detent is selected, the lobes of the cancel cam will ratchet past 
the cancel actuator when the steering wheel is rotated to the left, but will unlatch the cancel actuator as the 
steering wheel rotates to the right and returns to center, which will cancel the turn signal event and release the 
control stalk from the detent so it returns to the neutral Off position. The left multi-function switch sends an 
electronic switch status message over the LIN bus to the CCN, then over the CAN data bus to the other elec- 
tronic modules in the vehicle. 


INTERIOR LIGHTING 


Following are descriptions of the how the left multi-function switch is operated to control the many interior lighting 
functions and features it provides: 


Interior Lamps Defeat - The interior lamps defeat feature is requested when the left multi-function switch con- 
trol sleeve is rotated to the interior lamps defeat detent position. The left multi-function switch sends an elec- 
tronic switch status message over the LIN bus to the CCN, then over the CAN data bus to the other electronic 
modules in the vehicle. 

Interior Lamps On - The interior lamps on feature is requested when the left multi-function switch control 
sleeve is rotated to the interior lamps On detent position. The left multi-function switch sends an electronic 
switch status message over the LIN bus to the CCN, then over the CAN data bus to the other electronic mod- 
ules in the vehicle. 

Panel Lamps Dimming - The panel lamps dimming function is active only when the left multi-function switch 
control knob is in any exterior lighting On position. With the exterior lighting On, the panel lamps dimming level 
is requested when the left multi-function switch control sleeve is rotated to any one of five minor detent posi- 
tions. The left multi-function switch sends an electronic switch status message over the LIN bus to the CON, 
then over the CAN data bus to the other electronic modules in the vehicle. 

Parade Mode - The parade or funeral mode is active only when the left multi-function switch control knob is 
in any exterior lighting On position. With the exterior lighting On, the parade mode is requested when the left 
multi-function switch control sleeve is rotated to the parade mode detent position. The left multi-function switch 
sends an electronic switch status message over the LIN bus to the ССМ, then over the CAN data bus to the 
other electronic modules in the vehicle. 
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REMOVAL 


PM 


817a5ce2 


NOTE: It is not necessary to remove the Steering Column Control Module (SCCM) from the steering column 


to replace the left multi-function switch (2). 
1. Disconnect and isolate the battery negative cable. 


WARNING: Wait two minutes for the system 
reserve capacitor to discharge before servicing 
any airbag or steering column components. 


2. Remove both the upper and lower shrouds from 
the steering column. (Refer to 19 - STEERING/ 
COLUMN/SHROUD - REMOVAL). 

3. Remove the one screw (2) that secures the left 
multi-function switch (3) on the right side of the 
clockspring (1). 


816d098c 
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4. Pull the switch (2) straight away from the clock- 
spring (1) far enough to access the electrical con- 
nector (3) to disconnect it. 

5. Disconnect the instrument panel wiring harness 
from the back of the left multi-function switch. 


6. Remove the switch (2) from the clockspring (1). 


INSTALLATION 


1. Position the left multi-function switch in the slot in 
the back of the clockspring (1) and connect the 
switch connector (3). 

2. Connect the instrument panel wiring harness con- 
nector to the back of the left multi-function switch. 


3. Align switch (3) with the clockspring (1) and slide 
toward steering column. 

4. Install the screw (2) that secures the switch (3) to 
the clockspring (1). 

5. Install the upper and lower shrouds onto the steer- 
ing column. (Refer to 19 - STEERING/COLUMN/ 
SHROUD - INSTALLATION). 


6. Connect the battery negative cable. 


81640ае8 


81640ае8 
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LICENSE PLATE LAMP 
a 
% 


REMOVAL 
BULB 


1. Remove the license plate lamp unit from the liftgate 
(Refer to 8 - ELECTRICAL/LAMPS/LIGHTING - 
EXTERIOR/LICENSE PLATE LAMP - REMOVAL). 


2. Pull bulb from socket. 


UNIT 


1. Using a trim stick or equivalent, gently pry on the 
side (2) of the license plate lamp unit (1) to release 
it from the liftgate. 


818658cf 
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2. Remove lamp (1) from liftgate. 


3. Twist the bulb socket 1/4 turn counter-clockwise 
and remove from license lamp unit. 


8135bbe3 


8135c097 
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INSTALLATION 
BULB 


1. Install bulb into socket. 


2. Install the license plate lamp unit into the liftgate 
(Refer to 8 - ELECTRICAL/LAMPS/LIGHTING - 
EXTERIOR/LICENSE PLATE LAMP - 


2 
INSTALLATION). % | 


8135c097 


E 


8135c097 


UNIT 


1. Place bulb socket into license plate lamp unit. 


2. Position lamp unit (1) into the liftgate opening and 
firmly push up and snap into place. Make sure both 
sides (2) are fully engaged. 


) 


818658cf 
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SIDE REPEATER LAMP - EXPORT 


DIAGNOSIS AND TESTING 
SIDE REPEATER LAMP 


NOTE: The battery must be completely charged (12v) prior to testing. It may also be necessary to install a 
battery charger on the vehicles electrical system when performing this test. 


1. Remove the side repeater lamp and check for a burned out condition. Replace lamp if necessary. 

2. If lamp appears OK, reinstall the bulb in its socket and rotate the ignition switch to the ON position. Turn the 
appropriate turn signal lamp ON and check for lamp operation. If lamp is still inoperative proceed to Step 3. 

3. Remove lamp and check for power (12v) and ground connections in lamp socket. If power and/or ground con- 
nections are not present, trace wire until open or short is found. Refer to Wiring Diagrams for a complete system 
schematic. 


REMOVAL 


1. Grasp the repeater lamp (2) from the side with a 
finger and pull towards the opposite end of the 
lamp. There is a spring clip that will allow the lamp 
to be released. 


2. Disconnect the electrical connector (1). 


INSTALLATION 


1. Connect the repeater lamp electrical connector (1). 


2. Position side repeater lamp (2) near hole in fender 
(3) and there is a large cut-out and a small cut-out 
in the fender. Place the large side in first, matching 
the tab on the lamp and then slide it that direction 
and release. This will lock the lamp into the fender. 
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SWITCH-STOP LAMP 
DESCRIPTION 


The stop lamp switch (3) is located under the instru- 
ment panel, at the brake pedal (2). It has three inter- 
nal switches controlling various functions of the 
vehicle. It's main function is to control operation of the 
vehicle's brake lamps. Other functions include speed 
control deactivation, brake sense for the antilock brake 
System and brake sense for the brake transmission || 
shift interlock. 


CAUTION: The switch can only be adjusted once. 
That is during initial installation of the switch. If 
the switch is not adjusted properly or has been 
removed for some service, a new switch must be 
installed and adjusted. 


8182584f 


OPERATION 


When the brake pedal is pressed, the plunger on the outside of the stop lamp switch extends outward. This action 
opens or closes the contacts of the three switches inside the stop lamp switch. 


With the brake pedal pressed down (plunger extended), the switch for terminals 1 and 2 is closed completing the 
circuit. The switch for terminals 3 and 4 is open and so is the switch for 5 and 6. 


When the brake pedal is released (plunger pushed in), the three switches assume the opposite positions. The 
switch for terminals 1 and 2 is now open while the other two switches are now closed, completing their circuits. 


DIAGNOSIS AND TESTING 
STOP LAMP SWITCH 


NOTE: Before proceeding with this diagnostic test, 
verify the adjustment lever on the back of the 
switch is in the adjusted position. If the lever is in 
the non-adjusted (diagonal) position it may have 
never been adjusted. For adjustment, (Refer to 8 - 
ELECTRICAL/LAMPS/LIGHTING - EXTERIOR/STOP 
LAMP SWITCH - INSTALLATION). 


If the electrical circuit has been tested and the stop 
lamp switch is suspected of being damaged or inoper- 
ative, it can be tested using the following method. 

1. Remove the switch from the vehicle. (Refer to 8 - 
ELECTRICAL/LAMPS/LIGHTING -  EXTERIOR/ 
STOP LAMP SWITCH - REMOVAL). 

2. With the switch in the released position (plunger 
extended), use an ohmmeter to test each of the 


80c41f60 
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three internal switches as shown. You should achieve the results as listed in the figure. 
. Gently push the plunger on the stop lamp switch in 


until it stops. 


. With the switch in this depressed position (plunger 


pushed in), use an ohmmeter to test each of the 
three internal switches as shown. You should 
achieve the results as listed in the figure. 
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If you do not achieve the results as listed in both figures, the switch must be replaced. (Refer to 8 - ELECTRICAL/ 


LAMPS/LIGHTING - EXTERIOR/STOP LAMP SWITCH - INSTALLATION) 


If the switch is found to be operating properly, it may be misadjusted. Do not reinstall the switch, replace it. (Refer 


to 8 - ELECTRICAL/LAMPS/LIGHTING - EXTERIOR/STOP LAMP SWITCH - INSTALLATION) 


CAUTION: The switch can only be adjusted once. That is during initial installation of the switch. If the 
switch is not adjusted properly or has been removed for any reason, a new switch must be installed and 
adjusted. 


REMOVAL 


1. 


Disconnect and isolate the battery negative cable 
from its post on the battery. 


. If equipped, remove the silencer pad below the 


Steering column. 


. Disconnect the wiring harness connector (4) at the 


Switch (3). 


8182584f 
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4. Remove the stop lamp switch (2) from the brake 
pedal bracket (1) by rotating the switch in a coun- 
terclockwise direction approximately 30 degrees, 
then pulling the switch rearward. | 


5. Discard the stop lamp switch. It must not be 
reused. 


818263c0 


INSTALLATION 


CAUTION: Do по! reuse the original stop lamp switch. The switch can only be adjusted once. That is during 
initial installation of the switch. If the switch is not adjusted properly or has been removed for some ser- 
vice, a new switch must be installed and adjusted. 


1. Obtain a NEW stop lamp switch. The adjustment 
lever on the NEW switch should be at a 45° angle 
from the wiring connector. If the adjustment lever 
is parallel with the wiring connector, the switch 
has been pre-set and must be scrapped. DO 
NOT ATTEMPT TO RESET (OR RE-ADJUST) 
THE STOP LAMP SWITCH. 


80с41498 
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2. Mount and adjust the NEW brake lamp switch (2) 
using the following steps: 


a. Install the switch in its bracket by aligning the 
index tab on the switch with the notch in the 
brake pedal bracket (1). 


b. When the switch body is fully seated in its 
bracket, rotate the switch clockwise approxi- 
mately 30? to lock the switch into place. 


c. With the brake pedal in the fully released posi- 
tion, move the adjustment lever on the brake 
lamp switch from the 45? angled non-adjusted 
position, clockwise as shown, until it is parallel 
with the wiring connector. The brake lamp 
switch is now properly adjusted to the vehicle. 


СЛ 
81825845 


3. Connect the wiring harness connector (4) to Ше 


switch (3). 

4. № equipped, install the silencer pad below the 
steering column. 

5. Reconnect the battery negative terminal. 


6. Check the stop lamps to verify they are operating | 
properly and not staying on when Ше pedal is in 
the released position. 

7. Road test the vehicle to ensure proper operation of 
the brakes (including ABS) and speed control (if 
equipped). 


8182584f 
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TAIL LAMP 


REMOVAL 
BULBS 


There are a total of four possible bulbs in the tail lamp 
unit: 

e Back-Up Lamp (4) 

e Park/Brake Lamp (1) 

• Rear Fog Lamp (5) - Export Only 

e Turn Signal (3) 


1. Remove the tail lamp unit (Refer to 8 - ELECTRI- 
CAL/LAMPS/LIGHTING - EXTERIOR/TAIL LAMP 
UNIT - REMOVAL). 


NOTE: It is not necessary to completely remove 
the tail lamp unit. Once loosened from quarter 
panel, there should be enough room to service 
any of the bulbs. 


2. Disconnect the electrical connector. 


3. Remove bulb socket from tail lamp unit by twisting 
a quarter turn counterclockwise. 


4. Pull socket straight out of tail lamp unit. 
5. Pull bulb from socket. 


UNIT 


DOMESTIC 


1. Disconnect and isolate the battery negative cable. 


2. Using a trim stick or equivalent, pry out the two 
push pins (2) retaining the tail lamp unit (1). 


(5) 
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3. Pull straight back on the tail lamp unit (5) to 
release it from the quarter panel (4). 

4. Disconnect the three electrical connectors (1, 2, 
and 3) to the tail lamp unit (5). 

5. Remove the tail lamp unit (5) from the vehicle. 

6. Remove the bulb sockets from the lamp unit by 
rotating the sockets counterclockwise, and then pull 
straight out of the unit. 


EXPORT 


The BUX tail lamp unit comes out the same way as 
the domestic, with the difference being the location of 
the electrical connectors (1, 2, and 3). They incorpo- = 
rate a rear fog lamp in the tail lamp assembly. cad 


M cl © 
XU / Ж Ра НИ 2 
ЈИ M 

81864695 7 o 


INSTALLATION 
BULBS 


There are a total of four possible bulbs in the tail lamp 
unit: 

e Back-Up Lamp (4) 

e Park/Brake Lamp (1) 

• Rear Fog Lamp (5) - Export Only 

e Turn Signal (3) 


\ 
чо) (3) 


ыа 
И WS 


Yo те 


81858292 


8L - 114 


1. Push bulb into the bulb socket. 
2. Install bulb socket into tail lamp assembly. Rotate 
the socket clockwise until fully seated. 


3. Install the tail lamp unit (Refer to 8 - ELECTRICAL/ 
LAMPS/LIGHTING - EXTERIOR/TAIL LAMP - 
INSTALLATION). 


UNIT 


DOMESTIC 


If replacing the tail lamp unit (5) with a new one, 

transfer the bulb sockets to the new unit (5). 

1. Position the tail lamp unit (5) near the quarter 
panel (4), 

2. Connect the three electrical connectors (1, 2, and 
3). 

3. Align the ball and socket retainers in the quarter 
panel (4) and firmly push forward until the tail lamp 
(5b) snaps into place. 


4. Install the push pin retainers (2) to the tail lamp 
unit (1). 
5. Connect the battery negative cable. 


EXPORT 


If replacing the tail lamp unit (5) with a new one, 
transfer the bulb sockets to the new unit (5). Remem- 
ber that there is a rear fog lamp bulb in the BUX tail 
lamp unit. 


1. Install the tail lamp unit (5). Follow the same pro- 
cedure as the domestic Step 1. 
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B161A-COURTESY/DOME LAMP CONTROL CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 

e Continuously 

e Set Condition: 

e When the Instrument Cluster detects a short to battery on the Control circuit. 


Possible Causes 


(M24) COURTESY LAMPS DRIVER CIRCUIT SHORT TO GROUND 


(M24) COURTESY LAMPS DRIVER CIRCUIT OPEN 
INSTRUMENT CLUSTER 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


Turn the ignition on. 

Clear all Instrument Cluster DTC's 
Turn the Courtesy Lamps on. 
With the scan tool, read DTC's. 


Does the scan tool read: B161A-COURTESY/DOME LAMP CONTROL CIRCUIT? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. CHECK THE (M24) COURTESY LAMPS DRIVER CIRCUIT FOR A SHORT TO GROUND 
Turn the ignition off. 


Disconnect the Instrument Cluster C2 harness connector. dace «АНЕ 
Measure Ше resistance between the (M24) Courtesy Lamp Driver circuit [9] =% 


and ground. 


Is the resistance below 5.0 ohms? | 


Yes >> Repair the (M24) Courtesy Lamp Driver circuit for a short to 2: ipai 
ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - П | 4 
ELECTRICAL/ELECTRONIC CONTROL MODULES - TIS ele 
STANDARD PROCEDURE) ptr ag li 
No >> Go To 3 2| поспопопопо |n 
AMS 


CLUSTER C2 
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3. CHECK THE (M24) COURTESY LAMPS DRIVER CIRCUIT FOR AN OPEN 


Turn the ignition off. 


Disconnect the Instrument Cluster C2 harness connector. BLACK 
Turn the ignition on. [0] ЕЕ 8 АР 


Measure the voltage of the (M24) Courtesy Lamp Driver circuit. 


[v 
y 


Is the voltage below 10.0 volts? 


Yes >> Repair the (M24) Courtesy Lamp Driver circuit for an open. рта) 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 4 
ELECTRICAL/ELECTRONIC CONTROL MODULES - к= 
STANDARD PROCEDURE) = 


No >> Replace the Instrument Cluster in accordance with the ser- ж ener teaches EY |i 
vice information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 215, 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) CLUSTER ES 81724915 
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B161E-READING LAMP CONTROL CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 

e Continuously 

e Set Condition: 

e When the Instrument Cluster detects a short to battery on the Control circuit. 


Possible Causes 


(M28) GLOVE BOX LAMP DRIVER CIRCUIT SHORT TO GROUND 


(M28) GLOVE BOX LAMP DRIVER CIRCUIT OPEN 
INSTRUMENT CLUSTER 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


Turn the ignition on. 

Clear all Instrument Cluster DTC's 
Turn the Courtesy Lamps on. 
With the scan tool, read DTC's. 


Does the scan tool read: B161E-READING LAMP CONTROL CIRCUIT? 


Yes >> Go To2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. CHECK THE (M28) GLOVE BOX LAMP DRIVER CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 


Disconnect the Instrument Cluster C2 harness connector. (EB 
BLACK 

Measure the resistance between the (M28) Glove Box Lamp Driver cir- [9] 

сий апа дгоипа. ПООББОЩО |! (5) 


Is Ше resistance below 5.0 ohms? Е ие ~ ) 
Yes >> Repair the (M28) Glove Box Lamp Driver circuit for a short pen 
to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - (Тен! 2 
ELECTRICAL/ELECTRONIC CONTROL MODULES - TSE A 
STANDARD PROCEDURE) о | свововоо 6 |: 


сосососососо 


Мо >> Со То 3 * 
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d. CHECK THE (M28) GLOVE BOX LAMP DRIVER CIRCUIT FOR AN OPEN 
Turn the ignition off. 

Disconnect the Instrument Cluster C2 harness connector. Ылай (EB 
Activate the left and right vanity lamps (if equipped), the glove box [0] , dX. | 

lamp, and Ше left and right door handle lamps. IM (Со) 
Turn the ignition оп. ЖЫ» 


LAMP- 


Measure the voltage of the (M28) Glove Box Lamp Driver circuit. ay 
Is the voltage below 10.0 volts? 


open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 


ELECTRICAL/ELECTRONIC CONTROL MODULES - aii 
STANDARD PROCEDURE) 


No >> Replace the Instrument Cluster in accordance with the ser- CLUSTER c2 
vice information. 


Yes >> Repair the (M28) Glove Box Lamp Driver circuit for an ЩЕ ВХ 


20 сопопопосо 11 


8172а9За 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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LAMPS/LIGHTING - INTERIOR - SERVICE INFORMATION 


SPECIFICATIONS 
INTERIOR LAMPS 


CAUTION: Do not use bulbs that have a higher candle power than the bulb listed in the chart below. Dam- 
age to the lamp unit can result. 


BULB APPLICATION TABLE 


BULB LAMP 


Courtesy/Reading T578 
Lamp 


T578 
Rear Cargo Lamp 8-A35LF 


All the interior bulbs utilize a brass or glass wedge base. Bulbs with aluminum bases are not approved and should 
not be used. 
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COURTESY/READING LAMP 


REMOVAL 
BULB 


1. Insert a trim stick between the lamp bezel (4) and 
courtesy/reading lamp lens (3) on the left side of 
the courtesy/reading lamp at (1). 

2. Carefully swing lamp lens (3) toward the right side 
of the vehicle so that the tab (2) on the lens can 
come out of the lamp unit (4). 


81851403 


3. Remove bulb (3) from lamp unit (2). 
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UNIT 


1. Insert a trim stick between the lamp bezel (4) and 
courtesy/reading lamp lens (3) on the left side of 
the courtesy/reading lamp at (1). 

2. Carefully swing lamp lens (3) toward the right side 
of the vehicle so that the tab (2) on the lens can 
come out of the lamp unit (4). 


8185403 


3. As shown from the backside, once the tab (1) from 


the lens is out of the way, the right side will pull 
down from the headliner and then pull to the right 
to release the unit retaining tab (2). 


8185f3ce 
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4. Disconnect the courtesy/reading lamp unit (1) elec- 
trical connector (2). 


INSTALLATION 
BULB 


1. Position bulb (3) in holder and firmly press into 
place. 


NOTE: When installing the lens (5), make sure that 
the tab on the lens (4) is inserted on the right side 
of the courtesy/reading lamp unit first. 


m 
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2. Once the right side tab (2) is in the headliner, roll 
up the left side of the lens (3) until it snaps into 
place at (1). 


8185403 


UNIT 


1. Connect the courtesy/reading lamp (1) electrical 
connector (2). 


81858216 
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2. As shown from the backside, insert the unit tab (2) 
up into the headliner to the left first of all. Then 
push up the right side up into the headliner. The 
lens tab (1) will hold up the right side of the cour- 
tesy/reading lamp unit. 


8185f3ce 


NOTE: When installing the lens (5), make sure that 
the tab on the lens (4) is inserted on the right side 
of the courtesy/reading lamp unit first. 


3. Once the right side tab (2) is in the headliner, roll 
up the left side of the lens (3) until it snaps into 
place at (1). 


8185403 
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DOME LAMP 


REMOVAL 
BULB 


1. On lower line vehicles, there will be two overhead 
lamps located at (1 and 2). (1) is the Cargo Lamp, 
and (2) is the Dome Lamp. 


2. Insert a trim stick or equivalent between the lamp 
unit (3) and the lens (1) at this position (2). 

3. Carefully remove the lamp lens (1). 

4. Remove lamp from lamp unit. 


PM 
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UNIT 


1. On lower line vehicles, there will be two overhead 
lamps located at (1 and 2). (1) is the Cargo Lamp, 
and (2) is the Dome Lamp. 


2. From the front of the dome lamp, insert a trim stick 
between the dome lamp unit bezel (3) and the 
headliner and gently pry down to release the clip 
(5) holding the unit to the roof panel , and the two 
clips (1) holding it to the headliner. 

3. Pull the dome lamp forward to release the two tabs 
(3) from the headliner. 


4. Disconnect the wire connector (2). 
5. Remove the dome lamp unit from vehicle. 


права ee = тати 
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INSTALLATION 
BULB 


1. Push lamp in lamp unit (3) and snap into place. 


2. Position lens (1) on lamp unit (3) and snap into 
place. 


816dab70 


UNIT 


1. Connect electrical connector (2). 


2. Place lamp into position, insert the unit into head- 
liner opening, place the two tabs (3) towards the 
rear of the vehicle. 


3. Push up on the front of the dome lamp until the 
three clips are fully engaged. The two front clips (1) 
to the headliner and the one clip (5) to the roof 
panel. 


8185е02ї 
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REAR CARGO LAMP 
DESCRIPTION 


An optional dual-purpose cargo lamp (1) is removable 
and rechargeable on some models. If equipped with 
this option, there is flashlight (5) that can be removed. 
When the flashlight is snapped out of its bezel, it can 
be used in emergencies or other situations. The 
recharge indicator (4) reminds you that the flashlight 
batteries are getting low and need to be recharged by 
reinstalling the flashlight into the cargo lamp. The 
flashlight uses two Light Emitting Diodes (LED's) (2) 
for illumination and is powered by rechargeable lithium 
batteries integral to the flashlight unit. The cargo lamp 
is still functional with or without the flashlight installed 


8185e221 


OPERATION 


Some models will be equipped with the optional 
Removable/Rechargeable Cargo Lamp (1). This is a 
flashlight (5) that is removed from the rear cargo lamp 
with the simple push on the flashlight on the left side, 
and then is pulled down to release it from the cargo 
lamp. The flashlight is turned on by the momentary 
contact switch (3). The flashlight uses Light Emitting 
Diodes (LED's) (2) that are not serviceable and if 
inoperative, must be replaced with a new flashlight. 


The rear cargo lamp has В+ battery power to it when 
any of the doors or liftgate is opened, assuming that 
the thumbwheel on the left switch stalk is in the on 
position. The flashlight has two contacts that apply В+ 
battery power and ground when the ignition switch is 
in the Run/Start position, regardless of the position of 
the interior lamp thumbwheel. 


8185e221 
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REMOVAL 


BULB 


1. Open liftgate. 


2. Using a trim stick or equivalent, gently pry between 
the lens (1) and the cargo lamp unit (2). 


3. Pull bulb from unit. 


81856008 


UNIT 


1. Open liftgate. 


2. Peel down the rear of the headliner and disconnect 
the wire connector (2). 


3. From the front of the rear cargo lamp unit, insert a 
trim stick between the cargo lamp unit bezel (3) 
and the headliner and gently pry down to release 
the clip (5) holding the unit to the roof panel , and 
the two clips (1) holding it to the headliner. 


4. Pull the rear cargo lamp forward to release the two 
tabs (3) from the headliner. 


5. Remove the rear cargo lamp unit from vehicle. 


8185е02ї 
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INSTALLATION 

BULB 

1. Push bulb into unit until seated. 

2. Snap lens (1) onto lamp unit (2). В 
8185е008 

UNIT 


1. Place lamp into position, insert the unit into head- 
liner opening, place the two tabs (3) towards the 
rear of the vehicle. 

2. Push up on the front of the rear cargo lamp until 
the three clips are fully engaged. The two front 
clips (1) to the headliner and the one clip (5) to the 
roof panel. 

3. Peel down the rear of headliner and connect elec- 
trical connector (2). 


8185е02ї 
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ELECTRONIC VEHICLE INFORMATION CENTER 
DESCRIPTION 
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8173cd96 


The base instrument cluster can be identified by the single TRIP SHAFT button (18) located to the left of the Tem- 
perature Gauge (3). The odometer display (15) doubles as the outside air temperature display when selected by 
toggling through the odometer menu using the TRIP SHAFT button. 
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The Electronic Vehicle Information Center (EVIC) features a driver-interactive display (29). The display is located in 
the lower left part of the instrument cluster below the fuel and engine temperature gauges (1 and 3). This system 
conveniently allows the driver to select a variety of useful information by pressing the STEP button (28) to the right 
of the EVIC display. The EVIC displays information related to the following: 

e System Status 

e Vehicle information warning message displays 

е Personal Settings (customer programmable features) 

e Compass display 
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e Outside temperature display 
e Trip computer functions 
e UConnect™ hands-free communication system displays - If Equipped 
e Navigation system screens - If Equipped 
e Audio mode display 
The EVIC system is comprised of several different components. Those components are: 
e Instrument Cluster 
e EVIC STEP Button 
e Ambient Temperature Sensor 
e Remote Compass Module (RCM) 
e Controller Area Network (CAN) Data Bus 
е Local Interface Network (LIN) Data Bus 
The EVIC display and STEP button are part of the Instrument Cluster assembly and cannot be serviced as separate 


components. If the display or button are inoperative the complete Instrument Cluster assembly must be replaced, 
(Refer to 8 - ELECTRICAL/INSTRUMENT CLUSTER - REMOVAL). 


OPERATION 
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The Electronic Vehicle Information Center (EVIC) uses both non-switched and ignition switched sources of battery 
current so that some of its features remain operational at any time, while others may only operate with the ignition 
switch in the On position. When the ignition switch is turned to the On position, the EVIC display (29) will return to 
the last function being displayed before the ignition was turned to the Off position. 


The EVIC system is comprised of several different components that communicate over the Controller Area Network 
(CAN) and Local Interface Network (LIN) Data Buses. If the system is inoperative a scan tool and the appropriate 
diagnostic information must be used to diagnose the system and related data buses. 


The instrument cluster STEP button (28) is used to operate the different functions of the EVIC system. Pressing and 
releasing the STEP button will scroll through the following displays: 

e Compass/Temperature/Audio 

e Average Fuel Economy 

e Distance to Empty 

e Elapsed Time 

e Personal Settings 


Once a particular system is displayed, short and long presses of the STEP button will move the EVIC through the 
system menu. Pressing and holding the STEP button once will clear the resettable function currently being dis- 
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played. Reset will only occur if a resettable function is currently being displayed. To reset all resettable functions, 
press and release the STEP button a second time within 3 seconds of resetting the currently displayed function 
(Reset ALL will be displayed during this 3 second window). 


EVIC DISPLAY MODES 


SYSTEM STATUS MODE 


System display mode displays warnings and user interaction messages on the EVIC display (29). The driver can 
scroll to view multiple messages by using the STEP button. 
When the appropriate conditions exist, the EVIC displays the following messages: 

e Turn Signal On (with a continuous warning chime) 

e Left Front Turn Signal Lamp Out (with a single chime) 

e Left Rear Turn Signal Lamp Out (with a single chime) 

e Right Front Turn Signal Lamp Out (with a single chime) 

e Right Rear Turn Signal Lamp Out (with a single chime) 


Personal Settings Not Available — Vehicle Not in Park (automatic transmissions) or vehicle in motion (manual 
transmissions) 


e Left/Right Front Door Ajar (one or more, with a single chime if speed is above 1 mph (1.6 km/h)) 
e Left/Right Rear Door Ajar (one or more, with a single chime if speed is above 1 mph (1.6 Кт/һ)) 
Door(s) Ajar (with a single chime if vehicle is in motion) 

e Trunk Ajar (with a single chime) 

e Headlamps On/Lights On With Key Out Of Ignition. 


COMPASS/TEMPERATURE/AUDIO 


Compass heading and outside temperature are displayed at the top of the EVIC display screen. On the lower half 
of the screen the audio mode is displayed along with the odometer. One of eight compass headings to indicate the 
direction the vehicle is facing (N, S, E, W, NE, NW, SE, SW) and to select one of 15 compass variance settings. 
Outside temperature is displayed in °C (degrees Celsius) or °F (degrees Fahrenheit). Audio mode can display any 
one of 12 radio station preset frequencies, CD disc number, CD track number, tape, and one of 200 Satellite Radio 
Channels - if equipped. 


For additional information regarding the compass, refer to Personal Settings (Customer Programmable Features) in 
this section. 


AVERAGE FUEL ECONOMY 


Shows the average fuel economy since the last reset. When the fuel economy is reset, the display will read 
“RESET” or show dashes for two seconds. Then, the history information will be erased, and the averaging will con- 
tinue from where it was before the reset. 


DISTANCE TO EMPTY (DTE) 


NOTE: Significant changes in driving style or vehicle loading will greatly affect the actual drivable distance 
of the vehicle, regardless of the DTE displayed value. 


Shows the estimated distance that can be travelled with the fuel remaining in the tank. This estimated distance is 
determined by a weighted average of the instantaneous and average fuel economy, according to the current fuel 
tank level. This is not resettable.When the DTE value is less than 30 miles (48 kilometers) estimated driving dis- 
tance, the DTE display will change to a text display of "LOW FUEL”. This display will continue until the vehicle runs 
out of fuel. Adding a significant amount of fuel to the vehicle will turn off the "LOW FUEL" text and a new DTE value 
will be displayed, based on the current values in the DTE calculation and the current fuel tank level. 


ELAPSED TIME 


Shows the total elapsed time of travel since the last reset when the ignition switch is in the ACC position. Elapsed 
time will increment when the ignition switch is in the ON or START position. 
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HANDS FREE TELEPHONE MODE - IF EQUIPPED 


Provides the following information and features for the optional hands-free communications system: 
e Phone status: idle, voice mail, roaming, battery strength and signal strength in increments of 20 percent 


e Call status: Incoming call, connecting, connected, air time in minutes and seconds, call ended, busy, call failed, 
roaming and no phone connection 


e Caller ID phone number display 
PERSONAL SETTINGS MODE (CUSTOMER PROGRAMMABLE FEATURES) 


Allows the driver to set and recall features when the transmission is in Park by pressing and releasing the STEP 
button until Personal Settings is displayed in the EVIC. The following personal settings can be set and recalled: 


e Language: English, Spanish and French (domestic markets) German and Italian (export markets) 
e Lock doors automatically at 15 mph (24 km/h), On or Off 

e Unlock door automatically on exit, On or Off 

e Remote Keyless Entry unlock driver door on first press or unlock all doors on first press 

e Sound horn with Remote Keyless Entry Lock, On or Off 

e Turn headlamps on with Remote Keyless Entry Lock, On or Off 

e Delay turning headlamps off for 0, 30, 60 or 90 seconds 


e Key-Off Power Delay (delay power off to accessories until exit off, 45-seconds maximum, 5-minute maximum, 
10-minute maximum) 


e Illuminated Approach - Turn headlamps on with Remote Keyless Entry Unlock, Off ог 30, 60 or 90 seconds 
e Display units in English or Metric 

e Compass Variance Setting 1 through 15 

Calibrate Compass Yes/No 


DIAGNOSIS AND TESTING 
ELECTRONIC VEHICLE INFORMATION CENTER 


CAUTION: Do not place any external magnets, such as magnetic roof mount antennas, in the vicinity of the 
compass. Do not place any electronic devices (cell phones, laptop computers, PDA’s, portable DVD players, 
etc), on or near the instrument panel as the Remote Compass Module (RCM) performance may be effected. 
Do not use magnetic tools when servicing the RCM. 


The Electronic Vehicle Information Center (EVIC) data is obtained from several components on the Controller Area 
Network (CAN) and Local Interface Network (LIN) Data Bus circuits. The EVIC will not function properly if the bus 
messages from any of these components is not received. If no EVIC data is displayed or the display indicates 
dashes "— —", check the CAN Data Bus circuit communications, the Instrument Cluster functions, the Remote Com- 
pass Module (RCM) and the Totally Integrated Power Module (TIPM). 


The use of a scan tool and the proper diagnostic procedures information are recommended for further testing of the 
EVIC,the RCM, the CAN Data Bus and Local Interface Network (LIN) Data Bus circuits. Refer to the appropriate 
wiring information for complete circuit schematic or connector pin-out information. 


STANDARD PROCEDURE 
COMPASS CALIBRATION 


CAUTION: Do not place any external magnets, such as magnetic roof mount antennas, in the vicinity of the 
compass. Do not place any electronic devices (cell phones, laptop computers, PDA's, portable DVD players, 
etc), on or near the instrument panel as the Remote Compass Module (RCM) performance may be effected. 
Do not use magnetic tools when servicing the RCM. 


The electronic compass unit features a continuous self-calibrating feature. This feature automatically updates the 
compass calibration as the vehicle is driven. This allows the compass unit to compensate for small changes in the 
residual magnetism that the vehicle may acquire during normal use. If the compass readings appear to be erratic or 
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the Electronic Vehicle Information Center (EVIC) displays "CAL", perform the following calibration procedure. Also, 
any time a new RCM is installed, it must be calibrated using this procedure. 
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Calibrate the compass manually as follows: 


NOTE: Do not attempt to calibrate the compass near large metal objects such as other vehicles, large build- 
ings, or bridges; or, near overhead or underground power lines. 


1. Start the engine but leave the vehicle in "PARK". 
2. Continue to depress and release the STEP button (28) until the "Personal Settings" menu is displayed. 


3. Once in the "Personal Settings" menu depress and release the STEP button (28) several times until "Calibrate 
Compass (Уез)” is displayed. 

4. А long (longer than two seconds) STEP button press will place the compass in calibration mode. The “Cal” indi- 
cator will change from flashing to on continuously in the EVIC display (29) to indicate that the compass is now 
in the calibration mode and that the vehicle can now be driven to calibrate. (A short STEP button press from the 
"Calibrate Compass (Yes)" screen will exit the EVIC Customer Programmable features, and return it to its normal 
operating mode). 

5. To complete the compass calibration, drive the vehicle in one or more complete 360 degree circles under 5 mph 
(8 km/h) in an area free of large metal objects such as other vehicles, large buildings, or bridges; or, near over- 
head or underground power lines, until the “CAL” indicator turns off. The compass will now function normally. 


NOTE: If the compass display indicates an inaccurate compass heading or the display is locked up, the 
RCM may be inoperative or the vehicle may need to be demagnetized. Perform the Compass Demagnetizing 
Procedure prior to performing any system diagnosis, (Refer to 8 - ELECTRICAL/MESSAGE CENTER/ELECT 
VEHICLE INFORMATION CENTER - STANDARD PROCEDURE - COMPASS DEMAGNETIZING). 


NOTE: If the compass display indicates dashes ”- -” the RCM may be inoperative or the vehicle may need 
to be demagnetized. Perform the Compass Demagnetizing Procedure prior to performing any system diag- 
nosis, (Refer to 8 - ELECTRICAL/MESSAGE CENTER/ELECT VEHICLE INFORMATION CENTER - STANDARD 
PROCEDURE - COMPASS DEMAGNETIZING). 


NOTE: If the "CAL" message remains in the display or if the compass heading is inaccurate following the 
calibration procedure and there are no internal compass faults, either there is excessive magnetism near 
the compass, or the unit is inoperative. Repeat the calibration procedure at least one more time prior to 
performing any system diagnosis. 
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NOTE: If the wrong direction is still indicated in the compass display, the area selected for calibration may 
be too close to a strong magnetic field. Repeat the calibration procedure in another location. 


COMPASS DEMAGNETIZING 


A degaussing tool (Special Tool 6029) is used to 
demagnetize, or degauss, the roof panel above the 
overhead console. Equivalent units must be rated as 
continuous duty for 110/115 volts and 60 Hz. They 
must also have a field strength of over 350 gauss at 7 
millimeters (0.25 inch) beyond the tip of the probe. 


To demagnetize the roof panel proceed as follows: 


1. Be certain that the ignition switch is in the Off posi- 
tion, before you begin the demagnetizing proce- 
dure. 


2. Place a piece of paper approximately 22 by 28 
centimeters (8.5 by 11 inches), oriented on the 
vehicle lengthwise from front to rear, on the center 
line of the roof at the windshield header. The pur- 
pose of the paper is to protect the roof panel from 
scratches, and to define the area to be demagne- 
tized. 


3. Connect the degaussing tool to an electrical outlet, 
while keeping the tool at least 61 centimeters (2 
feet) away from the compass unit. 


4. Slowly approach the center line of the roof panel at 
the windshield header, with the degaussing tool 
connected. 


5. Contact the roof panel with the plastic coated tip of 
the degaussing tool. Be sure that the template is in 
place to avoid scratching the roof panel. Using a 
slow, back-and-forth sweeping motion, and allowing 
13 millimeters (0.50 inch) between passes, move 
the tool at least 11 centimeters (4 inches) to each 
side of the roof center line, and 28 centimeters (11 
inches) back from the windshield header. 


6. With the degaussing tool still energized, slowly 
back it away from the roof panel. When the tip of 1908Е-27 
the tool is at least 61 centimeters (2 feet) from Ше 
roof panel, disconnect the tool. 


7. Calibrate the compass, (Refer to 8 - ELECTRICAL/OVERHEAD CONSOLE/ELECTRONIC VEHICLE INFO CEN- 
TER - STANDARD PROCEDURE - COMPASS CALIBRATION) and adjust the compass variance, (Refer to 8 - 
ELECTRICAL/OVERHEAD CONSOLE/ELECTRONIC VEHICLE INFO CENTER - STANDARD PROCEDURE - 
COMPASS VARIATION ADJUSTMENT). 


PULL TIP OF DEGAUSSING TOOL AWAY 


AT LEAST TWO FEET AND 
DISCONNECT 


WINDSHIELD EDGE 
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COMPASS VARIANCE ADJUSTMENT 
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Compass variance, also known as magnetic declination, is the difference in angle between magnetic north and geo- 
graphic north. In some geographic locations, the difference between magnetic and geographic north is great enough 
to cause the compass to give inaccurate readings. To optimize compass accuracy, the compass variance should be 
properly set according to the compass variance map zone for the region that the vehicle is in. 

To set the compass variance: 

1. Using the Variance Settings map, find your geographic location and note the zone number. 
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2. Turn the ignition switch to the On position. 
3. Continue to depress and release the STEP button (28) until the "Personal Settings" menu is displayed. 
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4. Once in the "Personal Settings" menu depress and release the STEP button (28) several times until "Compass 
Variance" is displayed. The "Compass Variance" message and the current variance zone number will be dis- 
played. The default variance zone is 8. 


NOTE: During programming, the Zone value will wrap around from Zone 15 to Zone 1. 


5. To change the zone, press and hold (longer than two seconds) the STEP button to increment the variance one 
step. Repeat as necessary, with individual long (longer than two seconds) STEP button presses for each incre- 
ment, until the desired variance is achieved. 


6. To exit the Variance Programming, press the STEP button with a short (less than one second) button press. 
7. Confirm that the correct directions are now indicated by the compass. 


REMOVAL - REMOTE COMPASS MODULE 


WARNING: On vehicles equipped with airbags, dis- 
able the airbag system before attempting any 
steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect 
and isolate the negative battery (ground) cable, 
then wait two minutes for the airbag system 
capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to 
disable the airbag system. Failure to take the 
proper precautions could result in accidental air- 
bag deployment and possible personal injury or 
death. 


NOTE: RHD model shown in illustration. LHD 
model similar. 


818296106 


1. Disconnect and isolate the battery negative cable. 


2. Remove the instrument panel upper panel, (Refer to 23 - BODY/INSTRUMENT PANEL/INSTRUMENT PANEL 
TOP PAD - REMOVAL). 


3. Remove the screws (6) securing the Remote Compass Module (RCM) (5) to the instrument panel. 
4. Disconnect the RCM electrical connector (1) and remove the RCM from the vehicle. 


INSTALLATION - REMOTE COMPASS MODULE 


NOTE: RHD model shown in illustration. LHD 
model similar. 


1. Position the Remote Compass Module (RCM) (5) 
on top of the instrument panel. 


2. Install the screws (6) that secure the RCM to the 
instrument panel. 


3. Connect the RCM electrical connector (1). 


4. Install the instrument panel upper panel, (Refer to 
23 - BODY/INSTRUMENT PANEL/INSTRUMENT 
PANEL TOP PAD - INSTALLATION). 


5. Connect the battery negative cable. 


81829606 
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UNIVERSAL TRANSMITTER 
DESCRIPTION 


Some vehicles are equipped with a Universal Trans- 
mitter transceiver (4). The universal transmitter trans- 
ceiver (4) is located in the headliner (5) just to the rear 
of the courtesy/reading lamps (1). The only visible 
component of the universal transmitter are the three 
transmitter push buttons. The three universal transmit- 
ter push buttons are identified with raised buttons and 
contain a transmit indicator that lights during operation 
and programming functions. 


Each of the three universal transmitter push buttons 
controls an independent radio transmitter channel. 
Each of these three channels can be trained to trans- 
mit a different radio frequency signal for the remote 
operation of garage door openers, motorized gate 
openers, home or office lighting, security systems or 
just about any other device that can be equipped with 
a radio receiver in the 280 to 435 MegaHertz (MHz) 818351ае 
frequency range for remote operation. The universal 

transmitter is capable of operating systems using either rolling code or non-rolling code technology. The system will 
not transmit operating signals if the Vehicle Theft Security System is armed. 


The universal transmitter cannot be repaired, and if inoperative or damaged, the complete module assembly must 
be replaced. 


OPERATION 


The universal transmitter operates on a non-switched source of battery current so the unit will remain functional, 
regardless of the ignition switch position. For more information on the features, programming procedures and oper- 
ation of the universal transmitter, see the owner's manual in the vehicle glove box. 


DIAGNOSIS AND TESTING 
UNIVERSAL TRANSMITTER 


If the Universal Transmitter is inoperative, retrain the 
universal transmitter with a known good transmitter, 
insuring the transmitter battery is OK, (Refer to 8 - 
ELECTRICAL/MESSAGE CENTER/UNIVERSAL 
TRANSMITTER - STANDARD PROCEDURE) for the 
proper procedure. Test the universal transmitter oper- 
ation again. If the unit is still inoperative, test the uni- 
versal transmitter with Radio Frequency Detector 
special tool as described below: 


1. Turn the Radio Frequency (RF) Detector ON (3). A 
"chirp" will sound and the green power Light Emit- 
ting Diode (LED) will light (2). If the green LED 
does not light, replace the battery (4). 


2. Hold the RF detector within one inch of the 
TRAINED universal transmitter and press any of 
the transmitters buttons. 


3. The red signal detection LEDs (1) will light and the 
tool will beep if a radio signal is detected. Repeat 
this test for all three transmitter buttons. If the tool 
does not detect a radio signal for any of the three 
buttons, replace the inoperative universal transmit- 


[ex] 


80f230cb 


8M - 12 MESSAGE 5Ү5ВТЕМ5--------------------------РМ 


ter assembly, (Refer to 23 - BODY/INTERIOR/SUN VISOR - REMOVAL). 


STANDARD PROCEDURE 
ERASING TRANSMITTER CODES 


NOTE: Individual channels cannot be erased. Erasing the transmitter codes will erase ALL programmed 
codes. 


To erase programming from the three buttons (individual buttons cannot be erased but can be "reprogrammed"), 
follow the step noted: 

e Press and hold the two outer HomeLink® buttons until the indicator light begins to flash-after 20 seconds. 
Release both buttons. Do not hold for longer that 30 seconds. HomeLink® is now in the train (or learning) 
mode and can be programmed at any time beginning with "Programming" (Refer to 8 - ELECTRICAL/OVER- 
HEAD CONSOLE/UNIVERSAL TRANSMITTER - STANDARD PROCEDURE). 


PROGRAMMING TRANSMITTER CODES 


Programming Common Transmitter Codes 


WARNING: Vehicle exhaust contains carbon monoxide, a dangerous gas. Do not run the vehicle's exhaust 
while training the transceiver. Exhaust gas can cause serious injury or death. 


WARNING: Your motorized door or gate may open and close while you are training the Universal Trans- 
ceiver if the vehicle is in range of the motorized device. Do not train the transceiver if people or pets are in 
the path of the door or gate. A moving door or gate can cause serious injury or death to people and pets 
or damage to objects. 


NOTE: When programming a garage door opener, it is advised to park outside the garage. It is also recom- 
mended that a new battery be placed in the hand-held transmitter of the device being programmed to 
HomeLink? for quicker training and accurate transmission of the radio-frequency signal. 


1. Press and hold the two outer HomeLink® buttons, and release only when the indicator light begins to flash 
(after 20 seconds). Do not hold the buttons for longer than 30 seconds and do not repeat step one to program 
a second and/or third hand-held transmitter to the remaining two HomeLink® buttons. 

2. Position the end of your hand-held transmitter 1-3 inches (3-8 cm) away from the HomeLink® buttons while 
keeping the indicator light in view. 

3. Simultaneously press and hold both the HomeLink® button that you want to train and the hand-held transmitter 
buttons. Do not release the buttons until step 4 has been completed. 


NOTE: Some gate operators and garage door openers may require you to replace this Programming Step 3 
with procedures noted in the "Gate Operator/Canadian Programming" section. 


4. The HomeLink® indicator light will flash slowly and then rapidly after HomeLink® successfully receives the fre- 
quency signal from the hand-held transmitter. Release both buttons after the indicator light changes from the slow 
to the rapid flash. 

5. Press and hold the just trained HomeLink® button and observe the indicator light. If the indicator light stays 
on constantly, programming is complete and your device should activate when the HomeLink® button is 
pressed and released. 


NOTE: To program the remaining two HomeLink? buttons, begin with "Programming" step two. Do not 
repeat step one. 

If the indicator light blinks rapidly for two seconds and then turns to a constant light, continue with "Pro- 
gramming" steps 6-8 to complete the programming of a rolling code equipped device (most commonly a 
garage door opener). 


6. At the garage door opener receiver (motor-head unit) in the garage, locate the "learn" or "smart" button. This 
can usually be found where the hanging antenna wire is attached to the motor-head unit. 
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7. Firmly press and release the “learn” or “smart” button. (The name and color of the button may vary by man- 
ufacturer.) 


NOTE: There are 30 seconds in which to initiate step eight. 


8. Return to the vehicle and firmly press, hold for two seconds and release the programmed HomeLink® but- 
ton. Repeat the "press/hold/release" sequence a second time, and, depending on the brand of the garage door 
opener (or other rolling code equipped device), repeat this sequence a third time to complete the programming. 
HomeLink® should now activate your rolling code equipped device. 


NOTE: To program the remaining two HomeLink® buttons, begin with "Programming" step two. Do по! 
repeat step one. 


Canadian Programming/Gate Programming 


Canadian radio-frequency laws require transmitter signals to "time-out" (or quit) after several seconds of transmis- 
sion which may not be long enough for HomeLink® to pick up the signal during programming. Similar to this Cana- 
dian law, some U.S. gate operators are designed to "time-out" in the same manner. 


If you live in Canada or you are having difficulties programming a gate operator by using the "Programming" pro- 
cedures (regardless of where you live), replace "Programming HomeLink*" step 3 with the following: 


NOTE: When programming a garage door opener or gate operator, it is advised to unplug the device or 
move the vehicle out of range during the "cycling" process to prevent possible overheating. 


3. Continue to press and hold the HomeLink® button while you press and release every two seconds ("сусје") 
your hand-held transmitter until the frequency signal has successfully been accepted by HomeLink®. (The indi- 
cator light will flash slowly and then rapidly.) Proceed with "Programming" step four to complete. 


REPROGRAMMING TRANSMITTER CODES 


Reprogramming Basic Transmitter Codes 


WARNING: Vehicle exhaust contains carbon monoxide, a dangerous gas. Do not run the vehicle's exhaust 
while training the transceiver. Exhaust gas can cause serious injury or death. 


WARNING: Your motorized door or gate may open and close while you are training the Universal Trans- 
ceiver if the vehicle is in range of the motorized device. Do not train the transceiver if people or pets are in 
the path of the door or gate. A moving door or gate can cause serious injury or death to people and pets 
or damage to objects. 


To program a device to HomeLink® using a HomeLink® button previously trained, follow these steps: 
1. Press and hold the desired HomeLink® button. Do NOT release the button. 
2. The indicator light will begin to flash after 20 seconds. Without releasing the HomeLink® button, proceed to 
step 3. 
3. Position the end of your hand-held transmitter 1-3 inches (3-8 cm) away from the HomeLink® buttons while 
keeping the indicator light in view. 
4. Simultaneously press and hold both the HomeLink button that you want to train and the hand-held transmitter 
buttons. Do not release the buttons until step 4 has been completed. 


NOTE: Some gate operators and garage door openers may require you to replace this Programming Step 3 
with procedures noted in the "Gate Operator/Canadian Programming" section. 


5. The HomeLink® indicator light will flash slowly and then rapidly after HomeLink® successfully receives the fre- 
quency signal from the hand-held transmitter. Release both buttons after the indicator light changes from the slow 
to the rapid flash. 

6. Press and hold the just trained HomeLink® button and observe the indicator light. If the indicator light stays 
on constantly, programming is complete and your device should activate when the HomeLink® button is 
pressed and released. 
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NOTE: To program the remaining two HomeLink® buttons, begin with "Programming" step two. Do not 
repeat step one. 

If the indicator light blinks rapidly for two seconds and then turns to a constant light, continue with "Pro- 
gramming" steps 6-8 to complete the programming of a rolling code equipped device (most commonly a 
garage door opener). 


7. At the garage door opener receiver (motor-head unit) in the garage, locate the "learn" or "smart" button. This 
can usually be found where the hanging antenna wire is attached to the motor-head unit. 

8. Firmly press and release the "learn" or "smart" button. (The name and color of the button may vary by man- 
ufacturer.) 


NOTE: There are 30 seconds in which to initiate step eight. 


9. Return to the vehicle and firmly press, hold for two seconds and release the programmed HomeLink® but- 
ton. Repeat the "press/hold/release" sequence a second time, and, depending on the brand of the garage door 
opener (or other rolling code equipped device), repeat this sequence a third time to complete the programming. 
HomeLink® should now activate your rolling code equipped device. 


Canadian Programming/Gate Programming 


Canadian radio-frequency laws require transmitter signals to "time-out” (or quit) after several seconds of transmis- 
sion which may not be long enough for HomeLink® to pick up the signal during programming. Similar to this Cana- 
dian law, some U.S. gate operators are designed to "time-out" in the same manner. 


If you live in Canada or you are having difficulties programming a gate operator by using the "Programming" pro- 
cedures (regardless of where you live), replace "Programming HomeLink*" step 3 with the following: 


NOTE: When programming a garage door opener or gate operator, it is advised to unplug the device or 
move the vehicle out of range during the "cycling" process to prevent possible overheating. 


3. Continue to press and hold the HomeLink® button while you press and release every two seconds ('cycle") 
your hand-held transmitter until the frequency signal has successfully been accepted by HomeLink®. (The indi- 
cator light will flash slowly and then rapidly.) Proceed with "Programming" step four to complete. 


REMOVAL 


1. Disconnect and isolate the battery negative cable. 


2. Remove the courtesy/reading lamp lens (5). Insert 
a suitable flat bladed tool into the slot (6) in the 
courtesy/reading lamp assembly (2). Pivot the lens 
down and to the left to release the holding tab (4). 
Remove the lamp assembly from the headliner (3). 


81835562 
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3. Using an appropriate flat bladed tool, remove the 
universal transmitter button trim bezel (4). 


4. Working through the courtesy/reading lamp hole in 
the headliner, pull the universal transmitter module 
(1) forward and down through the headliner (2). 

5. Disconnect the electrical connector. 


6. Remove the universal transmitter module from the 
vehicle. 


INSTALLATION 


1. Position the universal transmitter module (1) into 
the vehicle. 

2. Connect the electrical connector (4). 

3. Working through the courtesy/reading lamp hole in 
the headliner (2), Insert the universal transmitter 
module up into place over the cut out for the button 
bezel (3). 
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4. Position the universal transmitter module (2) so 
that the mounting tabs (4) on the button bezel (5) 
are aligned with the module slots. 

5. Holding the module in place push the universal 
transmitter button bezel through the headliner until 
the mounting tabs are securely engaged with the 
module. 


818355fb 


6. Position the courtesy/reading lamp assembly (2) 


into the headliner (3). 


7. Insert the mounting tab (4) on the lamp lens (5) 
into the right side of the lamp assembly and pivot 
the lens up until it snaps securely in place. 


8. Connect the battery negative cable. 


81835562 
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SENSOR-AMBIENT TEMPERATURE 
DESCRIPTION 


The ambient temperature sensor is a variable resistor 
type sensor. It is mounted to the lower front fascia 
behind the radiator grille and in front of the engine 
compartment. 


The ambient temperature sensor cannot be adjusted 
or repaired and, if inoperative or damaged, it must be 
replaced. 


938C-10 


OPERATION 


The ambient temperature sensor is a variable resistor that operates on a five-volt reference signal. The resistance 
in the sensor changes as temperature changes, changing the temperature sensor signal circuit voltage to the Totally 
Integrated Power Module (TIPM). Based upon the resistance in the sensor, the instrument cluster or Cab Compart- 
ment Node (CCN) display senses a specific voltage on the Controller Area Network (CAN) data bus circuit, which 
corresponds to a specific temperature. The compass/temperature display unit then displays the proper ambient tem- 
perature. 


DIAGNOSIS AND TESTING 
AMBIENT TEMPERATURE SENSOR 


The thermometer function is supported by the ambient temperature sensor, the Totally Integrated Power Module 
(TIPM), the Controller Area Network (CAN) data bus circuit, and the instrument cluster or Cab Compartment Node 
(CCN) compass/temperature display unit. 


If the display shows "OC" (-49? F (-45? C)) or "SC" (140? F (60? O)), there is an OPEN or SHORT CIRCUIT that 
must be repaired. 


The ambient temperature sensor circuit can also be diagnosed using the following Sensor Test, and Sensor Circuit 
Test. If the temperature sensor and circuit are confirmed to be OK, but the temperature display is inoperative or 
incorrect, replace the instrument cluster or CCN assembly. 


SENSOR TESTING 
1. Turn the ignition switch to the OFF position. Disconnect and isolate the battery negative cable. 
2. Disconnect the ambient temperature sensor wire harness connector. 


3. Measure the resistance of the ambient temperature sensor. At room temperature (approx. 68?F (20? C)), the 
sensor resistance should be between 9-11 Kilohms (9000-11000 ohms). The sensor resistance should read 
between these two values. If OK, refer to the appropriate diagnostic information to continue diagnosis of the 
Totally Integrated Power Module (TIPM), the Controller Area Network (CAN) data bus circuit, and the instrument 
cluster or ССМ. If not OK, replace the inoperative ambient temperature sensor. 


REMOVAL 
1. Disconnect and isolate the battery negative cable. 
2. Remove the belly pan, (Refer to 23 - BODY/EXTERIOR/BELLY PAN - REMOVAL). 
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3. Disconnect the wire harness connector (1) from the 
ambient temperature sensor (2). 


4. Remove the fastener that secures the ambient tem- 
perature sensor bracket to the front fascia. 


5. Remove the ambient temperature sensor from the 
vehicle. 


INSTALLATION 
1. Position the ambient temperature sensor in the 
vehicle. 


2. Install the fastener that secures the ambient tem- 
perature sensor to the front fascia. 


PM 
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3. Connect Ше wire harness connector (1) to the 
ambient temperature sensor (2). 

4. Install the belly pan, (Refer to 23 - BODY/EXTERI- 
OR/BELLY PAN - INSTALLATION). 


5. Connect the battery negative cable. 
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For а complete wiring diagram Refer to Section 8W. 


84-4 РОМЕН LOCKS - ELECTRICAL DIAGNOSTICS ————— — — ——————————————————— PM 


• When Monitored: 
Continuously 

e Set Condition: 
When the Driver Door Lock Switch Mux circuit is below 1.5 volts or over 4.3 volts for 10 seconds, this code will 
set. 


Possible Causes 


(P697) DRIVER DOOR LOCK SWITCH MUX CIRCUIT SHORT TO GROUND 
(P697) DRIVER DOOR LOCK SWITCH MUX CIRCUIT OPEN 


(P697) DRIVER DOOR LOCK SWITCH MUX CIRCUIT SHORT TO BATTERY 
DOOR LOCK SWITCH 
INSTRUMENT CLUSTER 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


With the scan tool, record and erase DTC's 

Operate the Driver Door Lock Switch in all positions several times. 
Cycle the ignition from on to off. 

Turn the ignition on. 

With the scan tool, read DTC's. 


Does the scan tool display DRIVER DOOR LOCK/UNLOCK SWITCH CIRCUIT PERFORMANCE? 


Yes >> Go То 2 


Мо >> The conditions that caused this code to set аге not present а this time. Using Ше wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. DOOR LOCK SWITCH SHORTED 
With the scan tool, erase DTC's. 


Disconnect the Driver Window/Door Lock Switch connector. 
With the scan tool, read DTC's. 


Does the scan tool display DRIVER DOOR LOCK/UNLOCK 
SWITCH CIRCUIT PERFORMANCE? 


No >> Replace the Driver Window/Door Lock Switch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 8 
STANDARD PROCEDURE) 
Yes >> Go To 3 SWITCH- 


POWER WINDOW- 
DRIVER C2 
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РМ---------------------- POWER LOCKS - ELECTRICAL DIAGNOSTICS 8N- 5 


Э. (P697) DRIVER DOOR LOCK SWITCH МОХ CIRCUIT SHORT TO BATTERY 


Ensure the ignition is on. 


Measure the voltage between the (P697) Driver Door Lock Switch Mux (B 
circuit and ground. 


Is the voltage above 5.2 volts? (62) 


Yes >> Repair Ше (P697) Left Door Lock Switch Mux circuit for a 
short to battery. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go То 4 


SWITCH- 
POWER WINDOW- 
DRIVER C2 


81770ка 


4. (P697) DRIVER DOOR LOCK SWITCH MUX CIRCUIT SHORT TO GROUND 


Turn the ignition off. 
Disconnect the Cluster C2 connector. 
Measure the resistance between ground and the (P697) Driver Door 
Lock Switch Mux circuit. 
Is the resistance below 1000.0 ohms? 


Yes >> Repair the (P697) Driver Door Lock Switch Mux circuit for a 
short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 


сосопопосо 


ELECTRICAL/ELECTRONIC CONTROL MODULES - кш» тышы ыы 
STANDARD PROCEDURE) 


No >> Со To 5 


CLUSTER C2 


817704b2 


8N-6 POWER LOCKS - ELECTRICAL DIAGNOSTICS 


5. (P697) DRIVER DOOR LOCK SWITCH MUX CIRCUIT OPEN 


PM 


Measure the resistance of the (P697) Driver Door Lock Switch Mux cir- 
cuit between the Cluster C2 connector and the Driver Window/Door 
Lock Switch connector. 


Is the resistance below 5.0 ohms? 


No >> Repair the (P697) Driver Door Lock Switch Mux circuit for 
an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


Yes >> Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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РМ POWER LOCKS - ELECTRICAL DIAGNOSTICS 


B1801 DRIVER DOOR LOCK/UNLOCK SWITCH CIRCUIT LOW – CLUSTER 
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For а complete wiring diagram Refer to Section 8W. 


8N-8 РОМЕН LOCKS - ELECTRICAL DIAGNOSTICS ——————РМ 


е When Monitored: 
Continuously 


e Set Condition: 
When the Driver Door Lock Switch Mux circuit is below 0.15 volts for over 10 seconds. 


Possible Causes 


(P697) DRIVER DOOR LOCK SWITCH MUX CIRCUIT SHORT TO GROUND 


DOOR LOCK SWITCH SHORT TO GROUND 
INSTRUMENT CLUSTER 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 

With the scan tool, record and erase DTC’s 

Operate the Driver Door Lock Switch in all positions several times. 
Cycle the ignition from on to off. 

Turn the ignition on. 

With the scan tool, read DTC’s. 


Does the scan tool display B1801-DRIVER DOOR LOCK/UNLOCK SWITCH CIRCUIT LOW? 


Yes >> Go To 2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. DOOR LOCK SWITCH SHORTED 
With the scan tool, erase DTC's. 


Disconnect the Driver Window/Door Lock Switch connector. 
With the scan tool, read DTC's. 


Does the scan tool display B1801-DRIVER DOOR LOCK/UN- 
LOCK SWITCH CIRCUIT LOW? 


No >> Replace the Driver Window/Door Lock Switch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 8 
STANDARD PROCEDURE) 
Yes >> Go То 3 SWITCH- 


POWER WINDOW- 
DRIVER C2 


817704ae 


РМ 


3. (P697) DRIVER DOOR LOCK SWITCH MUX CIRCUIT SHORT TO GROUND 


POWER LOCKS - ELECTRICAL DIAGNOSTICS 


8N - 9 


Turn the ignition off. 

Disconnect the Cluster C2 connector. 

Measure the resistance between ground and the (P697) Driver Door 
Lock Switch Mux circuit. 


Is the resistance below 10,000.0 ohms? 


Yes 


No 


>> Repair the (P697) Driver Door Lock Switch Mux circuit for a 
short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


>> Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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For а complete wiring diagram Refer to Section 8W. 


РМ------------------------ POWER LOCKS - ELECTRICAL DIAGNOSTICS 8N - 11 


е When Monitored: 
Continuously 


e Set Condition: 
When the Driver Door Lock Switch Mux circuit is between 0.8 and 3.5 volts for over 10 seconds. 


Possible Causes 


(P697) LEFT DOOR LOCK SWITCH MUX CIRCUIT PARTIAL SHORT TO GROUND 


DOOR LOCK SWITCH SHORT TO GROUND 
INSTRUMENT CLUSTER 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 

With the scan tool, record and erase DTC’s 

Operate the Driver Door Lock Switch in all positions several times. 
Cycle the ignition from on to off. 

Turn the ignition on. 

With the scan tool, read DTC’s. 


Does the scan tool display B1934-DRIVER DOOR LOCK/UNLOCK SWITCH CIRCUIT STUCK? 


Yes >> Go To 2 


No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche- 
matic as a guide, inspect the wiring and connectors. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. DOOR LOCK SWITCH SHORTED 
With the scan tool, erase DTC's. 


Disconnect the Driver Window/Door Lock Switch connector. 
With the scan tool, read DTC's. 


Does the scan tool display B1934-DRIVER DOOR LOCK/UN- 
LOCK SWITCH CIRCUIT STUCK? 


No >> Replace the Driver Window/Door Lock Switch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 8 
STANDARD PROCEDURE) 
Yes >> Go То 3 SWITCH- 


POWER WINDOW- 
DRIVER C2 
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8N- 12 POWER LOCKS - ELECTRICAL DIAGNOSTICS 


3. (P697) LEFT DOOR LOCK SWITCH MUX CIRCUIT PARTIAL SHORT TO GROUND 


PM 


Turn the ignition off. 
Disconnect the Cluster C2 connector. 


Measure the resistance between ground and the (P697) Driver Door 
Lock Switch Mux circuit. 


15 the resistance below 1,000.0 ohms? 


Yes 


No 


>> Repair the (P697) Left Door Lock Switch Mux circuit for a 
short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


>> Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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“АП. PASSENGER DOORS UNLOCK CONTROL CIRCUIT PERFORMANCE 
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For а complete wiring diagram Refer to Section 8W. 


8N - 14 POWER LOCKS - ELECTRICAL DIAGNOSTICS ———— — — —— —— —————————————— РМ 


Possible Causes 


(P240) PASSENGER DOORS UNLOCK DRIVER CIRCUIT SHORT TO GROUND 
(P240) PASSENGER DOORS UNLOCK DRIVER CIRCUIT SHORT TO VOLTAGE 
( 


P240) PASSENGER DOORS UNLOCK DRIVER CIRCUIT OPEN 


(P33) DOOR LOCK DRIVER CIRCUIT SHORT TO THE (P240) PASSENGER DOORS UNLOCK DRIVER 
CIRCUIT 


INSTRUMENT CLUSTER 


1 . (P240) PASSENGER DOORS UNLOCK DRIVER CIRCUIT SHORT TO GROUND 


Turn the ignition off. 


Disconnect the Instrument Cluster C1 connector. re 
Measure the resistance between ground and the (P240) Passenger С) 
Doors Unlock Driver circuit in the Cluster C1 connector. (бој 
Is the resistance below 1,000.0 ohms? = ae 
Yes >> Repair the (P240) Passenger Doors Unlock Driver circuit for ЕЯ 
а short to ground. = 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 6 ooaoaana 1 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) (Refer to 8 - ELECTRICAL/ 10 к= са са 7 
ELECTRONIC CONTROL MODULES - STANDARD PRO- SN 
CEDURE) ~ 
Мо >> Со То 2 CLUSTER C1 
815f3ffc 


2. (P240) PASSENGER DOORS UNLOCK DRIVER CIRCUIT SHORTED TO BATTERY 


Turn the ignition on. 


Measure the voltage between ground and the (P240) Passenger Doors 
Unlock Driver circuit in the Cluster C1 connector. =” 
Is there any voltage present? (92) 
Yes >> Repair the (P240) Passenger Doors Unlock Driver circuit for я. = 
a short to voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - YET 
ELECTRICAL/ELECTRONIC CONTROL MODULES - E соспосо i 


STANDARD PROCEDURE) 


No >> Go To 3 10 pe 
) 


CLUSTER C1 
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РМ —Л———————— POWER LOCKS - ELECTRICAL DIAGNOSTICS 


3. (P240) PASSENGER DOORS UNLOCK DRIVER CIRCUIT OPEN 


8N - 15 


Turn the ignition off. 

Measure the resistance between the (P33) Door Lock Driver circuit and 
the (P240) Passenger Doors Unlock Driver circuit in the Cluster C1 con- 
nector. 


15 the resistance above 4.5 ohms? 


Yes >> Repair the (P33) Door Lock Driver or the (P240) Passenger 
Doors Unlock Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go To 4 


CLUSTER C1 


815f3d4c 


4. (P33) DOOR LOCK DRIVER SHORTED TO THE (P240) PASSENGER DOORS UNLOCK DRIVER CIRCUIT 


Measure the resistance between the (P33) Door Lock Driver circuit and 
the (P240) Passenger Doors Unlock Driver circuit in the Cluster C1 con- 
nector. 


Is the resistance below 2.0 ohms? 


Yes >> Repair the (P33) Door Lock Driver for a short to the (P240) 
Passenger Doors Unlock Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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POWER LOCKS - ELECTRICAL DIAGNOSTICS 


*DRIVER DOOR UNLOCK CONTROL CIRCUIT PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 


РМ----------------------- POWER LOCKS - ELECTRICAL DIAGNOSTICS 8N - 17 


Possible Causes 


P238) DRIVER DOOR UNLOCK DRIVER CIRCUIT SHORT TO GROUND 
P238) DRIVER DOOR UNLOCK DRIVER CIRCUIT SHORT TO VOLTAGE 


P33) DOOR LOCK DRIVER CIRCUIT SHORT TO THE (P238) DRIVER DOOR UNLOCK DRIVER CIRCUIT 
NSTRUMENT CLUSTER 


( 
( 
(P238) DRIVER DOOR UNLOCK DRIVER CIRCUIT OPEN 
( 
| 


1 . (P238) DRIVER DOOR UNLOCK DRIVER CIRCUIT SHORT ТО GROUND 
Turn the ignition off. 
Disconnect the Instrument Cluster C1 connector. {5k 
Measure the resistance between ground and the (P238) Driver Door С) 
Unlock Driver circuit in the Cluster C1 connector. 

Is the resistance below 1,000.0 ohms? 


BLACK 
Yes >> Repair the (P238) Driver Door Unlock Driver circuit for a 5 
short to ground. шең 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - А EE S 
ELECTRICAL/ELECTRONIC CONTROL MODULES - : | 
STANDARD PROCEDURE) 
10 ЕСІ Ea кешен | Са 7 
Мо >> Go То 2 
CLUSTER C1 
81514586 
2. (P238) DRIVER DOOR UNLOCK DRIVER CIRCUIT SHORTED TO BATTERY 
Turn the ignition on. 
Measure the voltage between ground and the (P238) Driver Door ІМ" 
Unlock Driver circuit іп the Cluster C1 connector. E 
Is there any voltage present? (C2) 
Yes >> Repair the (P238) Driver Door Unlock Driver circuit for а i 5 -— ` 
short to voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - iets 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) Ш БИРОА ! 
Мо >> Go То 3 
10 га ние Ж кенен | (нен | 7 
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8N -18 РОМЕН LOCKS - ELECTRICAL DIAGNOSTICS 


3. (P238) DRIVER DOOR UNLOCK DRIVER CIRCUIT OPEN 


PM 


Turn the ignition off. 


Measure the resistance between the (P33) Door Lock Driver circuit and 
the (P238) Driver Door Unlock Driver circuit in the Cluster C1 connector. 


Is the resistance above 4.5 ohms? 


Yes 


No 


>> Check and repair (if necessary) the (P33) Door Lock Driver 
or the (P238) Driver Door Unlock Driver circuit for an open. 
If the wiring is okay, replace the driver door latch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


>> Go То 4 


9 CLUSTER C1 
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4. (P33) DOOR LOCK DRIVER SHORTED ТО THE (P238) DRIVER DOOR UNLOCK DRIVER CIRCUIT 


Measure the resistance between the (P33) Door Lock Driver circuit and 
the (P238) Driver Door Unlock Driver circuit in the Cluster C1 connector. 


Is the resistance below 2.0 ohms? 


Yes 


No 


>> Repair the (P33) Door Lock Driver for a short to the (P240) 
Passenger Doors Unlock Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


>> Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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*DOOR LOCK CONTROL CIRCUIT PERFORMANCE – CLUSTER 


D 00000000 Тата 
| PASSENGER | 
DOOR DOOR 
LOCK UNLOCK 
| _ DRIVER DRMER у 
аз түе 
ЕХСЕРТ ЊУ 
a тА TNAVT 
P33 P33 
18 18 
LG/TN ТВ 
1 1 
у 
ај i; \ 6200 
P33 P240 
2 2 
LG/TN LGL 
$ ———— € ——— e ——— — • $312 
 ————— À— — e —— ————L—— —— e——— — —L • 531 
P33 P240 P33 P240 P33 P240 P33 P240 P33 
2 2 2 2 2 2 2 2 2 
LG/TN ЕСІП LG/TN LGNL TN/DB (ем. TN/DB LGNL LG/TN 
Er e? — — леи jm — 2 0308 з у — Fy 0209 з У — ; 0310 
=e е ЕХСЕРТ ЕХСЕРТ 
ЕХСЕРТ RHD RHD RHD RHD 
RHD RHD | | | | 
ж--с---- 
| | 
Р240 P240 P240 P240 
ja || 2 2 2 2 
P33 P33 P240 P33 
nen и TNAVT LGNL ТМТ LGL | | | 
CUM | || т |! | ‚ NDB LGNL LG/TN 
өө б ee Ji Фо 5 
е) ЕХСЕРТ ei. 22 за € 
r mi 7 LATCH: RHD RHD | 
| | DOOR- 
| pe pee LO LEFT 
| | DRIVER EXCEPT | | ВЕАВ 
| НЕАТЕО НЕАТЕО | | 
Қас с MIRRORS „ MIRRORS | м 
 Ӛ?>Ҡ- -----ә-м-- 
| | 
P33 P33 P33 
18 18 2 
LG/TN TN/DB ТМОВ 
1 1 
Ме 
ЕХСЕРТ 
НЕАТЕО HEATED 
MIRRORS | MIRRORS ee: eet 
И RS е! е) 
| | r7 — т тен, 
Р240 Р240 DOOR 
18 20 | СО [RIGHT 
LGL ТИТ | | REAR 
gb uu 25% с 
(1: | ee б 
Pe Se а 2, ан set ИС 
LATCH. T. 
| са 19008. СА |рооп- 
| | PASSENGER LIFTGATË 
l | е LHD 
------- ee RHD 


81714438 


For а complete wiring diagram Refer to Section 8W. 
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Possible Causes 


P33) DOOR LOCK DRIVER CIRCUIT SHORT TO GROUND 


(P33) 
(P33) DOOR LOCK DRIVER CIRCUIT SHORT TO VOLTAGE 
(P33) 


P33) DOOR LOCK DRIVER CIRCUIT OPEN 


(P33) DOOR LOCK DRIVER CIRCUIT SHORT TO THE (P240) PASSENGER DOORS UNLOCK DRIVER 
CIRCUIT 


INSTRUMENT CLUSTER 


Diagnostic Test 


1 . TEST FOR INTERMITTENT CONDITION 


With the scan tool, record and erase DTC's 
Operate the door locks several times. 
Cycle the ignition from on to off. 

Turn the ignition on. 

With the scan tool, read DTC's. 


Are there any Door Lock related DTC's? 
No >> Go То2 


Yes >> Refer to Ше symptom list for problems relating to Power Door Locks 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. (P33) DOOR LOCK DRIVER CIRCUIT SHORT TO GROUND 
Turn the ignition off. 


Disconnect the Instrument Cluster C1 connector. за + 
Measure the resistance between ground and the (РЗЗ) Door Lock С) 
Driver circuit in the Cluster C1 connector. (бој 


Is the resistance below 1,000.0 ohms? = 


BLACK 
Yes >> Repair the (P33) Door Lock Driver circuit for a short to Fre 
ground. Е 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - в oo0000 1 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go To З 


N 
П 
П 


CLUSTER C1 


815b3d7c 


РМ------------------------ POWER LOCKS - ELECTRICAL DIAGNOSTICS 8N - 21 


3. (P33) DOOR LOCK DRIVER CIRCUIT SHORTED ТО BATTERY 


Turn the ignition on. 
Measure the voltage between ground and the (P33) Door Lock Driver (EB 
circuit in the Cluster C1 connector. 
Is there any voltage present? 2 
Yes >> Repair the (P33) Door Lock Driver circuit for a short to volt- 
age. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 


ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go To 4 


CLUSTER C1 


815b3d81 


4. (P33) DOOR LOCK DRIVER SHORTED TO THE (P240) PASSENGER DOORS UNLOCK DRIVER CIRCUIT 


Turn the ignition off. 

Measure the resistance between the (P33) Door Lock Driver circuit and 
the (P240) Passenger Doors Unlock Driver circuit in the Cluster C1 con- 
nector. 


Is the resistance below 1.0 ohm? 


Yes >> Repair the (P33) Door Lock Driver for a short to the (P240) 
Passenger Doors Unlock Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go To 5 9 


CLUSTER C1 


815f3d4c 


Б. (P33) DOOR LOCK DRIVER CIRCUIT OPEN 


Measure the resistance between the (P33) Door Lock Driver circuit and 


the (P240) Passenger Doors Unlock Driver circuit in the Cluster C1 con- 
nector. 


Is the resistance above 4.0 ohms? 


Yes >> Repair the (P33) Door Lock Driver or the (P240) Passenger 
Doors Unlock Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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*ONE PASSENGER DOOR FAILS TO LOCK AND UNLOCK 
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For а complete wiring diagram Refer to Section 8W. 
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Possible Causes 


(P33) DOOR LOCK DRIVER WIRE OPEN 


(P240) PASSENGER DOOR UNLOCK DRIVER WIRE OPEN 
DOOR LATCH OR LIFTGATE MOTOR 


Theory of Operation 


This test does not cover a secondary latch problem on a right hand drive vehicle. 


Diagnostic Test 


1 . TEST FOR DIAGNOSTIC TROUBLE CODES 
Turn the ignition on. 
With the scan tool, record and erase DTC's 
Operate the Driver Door Lock Switch in all positions several times. 
Cycle the ignition from on to off and wait for five seconds. 
Turn the ignition on. 
With the scan tool, read the active DTC's. 
Does the scan tool display any Power Door Lock related DTC's? 


No >> Go То2 
Yes >> Hefer to the Table of Contents in this section to diagnose and repair the DTC's. 


2. CHECK DOOR LOCK MOTOR CIRCUIT 
Turn the ignition off. 


Disconnect the inoperative Door Latch (Motor) connector. 


Connect a 12 volt test light between the (P33) Door Lock Driver and the 
(P240) Passenger Door Unlock Driver circuits in the latch connector. 


ilar. 

Remove the key from the ignition switch. 
Operate the door locks several times in the lock and unlock positions 4 о с 1 
from the door lock switch and observe the test light. 


NOTE: Graphic shows the Passenger Front Latch — all others sim- z 


Does the test light illuminate brightly when the locks are actu- 


ated in both directions? LATCH- 
DOOR- 
Yes >> Нерасе the Door latch Assembly (or motor). PASSENGER 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - (ERDER BASE ЕНЕ) 


ELECTRICAL/POWER LOCKS - DIAGNOSIS AND TEST- 


ING) 
No >> Go To 3 4 за 1 
8 = 


LATCH- 6 5 


DOOR- 
PASSENGER 
(кнр) 8177а29а 


8N-24 POWER LOCKS - ELECTRICAL DIAGNOSTICS 


3. (P240) PASSENGER DOOR UNLOCK DRIVER WIRE OPEN 


PM 


Turn the ignition on. 


Using a 12-volt test light connected to ground, check the (P240) Pas- 
senger Door Unlock Driver circuit. 


With the scan tool, actuate the Passenger Door Unlock Relay. 


Does the test light illuminate brightly when the relay is actu- 
ated? 


Yes >> Go To 4 


No >> Repair the (P240) Passenger Door Unlock Driver wire for 
an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/POWER LOCKS - DIAGNOSIS AND TEST- 
ING) 


4. (P33) DOOR LOCK DRIVER WIRE OPEN 
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LATCH- 
DOOR- 
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(RHD) 8177a2a8 


Using a 12-volt test light connected to ground, check the (P33) Door 
Lock Driver circuit. 


With the scan tool, actuate the Door Lock Relay. 


Does the test light illuminate brightly when the relay is actu- 
ated? 


Yes >> Test Complete. 


No >> Repair the (P33) Door Lock Driver wire for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/POWER LOCKS - DIAGNOSIS AND TEST- 
ING) 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 


DTC's PRESENT 
(P238) DRIVER DOOR UNLOCK DRIVER WIRE OPEN 


(P33) DOOR LOCK DRIVER WIRE OPEN 
INSTRUMENT CLUSTER 
DRIVER DOOR LATCH 


Theory of Operation 
This test does not cover a secondary latch problem on a right hand drive vehicle. 


Diagnostic Test 


1 . TEST FOR DIAGNOSTIC TROUBLE CODES 
Turn the ignition on. 
With the scan tool, record and erase DTC's 
Operate the Driver Door Lock Switch in all positions several times. 
Cycle the ignition from on to off and wait for five seconds. 
Turn the ignition on. 
With the scan tool, read the active DTC's. 
Does the scan tool display any Power Door Lock related DTC's? 


No >> Go То2 
Үе<$ >> Hefer to Ше Table of Contents in this section to diagnose and repair the DTC's. 


2. CHECK DOOR LOCK MOTOR CIRCUIT 


Turn the ignition off. 
Disconnect the Driver Door Latch connector. 
Connect a 12 volt test light between the (P33) Door Lock Driver and the 


(P238) Driver Door Unlock Driver circuits in the latch connector. (бој 
Remove the key from the ignition switch. e Di 
Close the driver door or trip the latch to the door closed position L 
Operate the door locks several times in the lock and unlock positions IT 
from the door lock switch and observe the test light. [Sod 9] 

Does the test light illuminate brightly when the locks are actu- | = i 


ated in both directions? 


Yes >> Replace the Driver Door Latch Assembly. TUUS 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - DOOR. 
DRIVER 
таша LOCKS - DIAGNOSIS AND TEST- SL UN 


No >> Go То 3 


8177а418 


РМ ———————————— POWER LOCKS - ELECTRICAL DIAGNOSTICS 


Э. (P238) DRIVER DOOR UNLOCK DRIVER CIRCUIT OPEN 


8N - 27 


Using a 12-volt test light connected to ground, check the (P238) Driver 

Door Unlock Driver circuit. 

Close the driver door or trip the latch to the door closed position 

With the scan tool, actuate the Driver Door Unlock Relay. 
Does the test light illuminate brightly when the driver door 
unlock is actuated? 

Yes >> Go То 4 

No >> Go 105 


LATCH- 

DOOR- 

DRIVER 
(EXCEPT BASE LHD) 


(RHD) 81772500 
4. (P33) DOOR LOCK DRIVER WIRE OPEN 
Using a 12-volt test light connected to ground, check the (P33) Door 
Lock Driver circuit. ыр» 


Close the driver door or trip the latch to the door closed position 
With the scan tool, actuate the Door Lock Relay. 


Does the test light illuminate brightly when the door lock is 
actuated? 


Yes >> Test Complete. 

No >> Repair the (P33) Door Lock Driver wire for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/POWER LOCKS - DIAGNOSIS AND TEST- 
ING) 
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5. (P238) DRIVER DOOR UNLOCK DRIVER WIRE OPEN 


PM 


Disconnect the Cluster C1 connector. 


Measure the resistance of the (P238) Driver Door Unlock Driver wire 
between the Cluster C1 connector and the Driver Door Latch connector. 


Is the resistance below 2.0 ohms? 


Yes >> Replace the Instrument Cluster in accordance with service 
information.Perform BODY VERIFICATION TEST - VER 1. 
(Refer to 8 - ELECTRICAL/POWER LOCKS - DIAGNOSIS 
AND TESTING) 


No >> Hepair the (P238) Driver Door Unlock Driver wire for an 
open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/POWER LOCKS - DIAGNOSIS AND TEST- 
ING) 
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For а complete wiring diagram Refer to Section 8W. 
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Possible Causes 


DTC's PRESENT 
TIPM FUSE NUMBER 10 OPEN 


(P33) DOOR LOCK DRIVER WIRE OPEN 
(A932) FUSED В+ CIRCUIT OPEN 
INSTRUMENT CLUSTER 


Theory of Operation 
This test does not cover a secondary latch problem on a right hand drive vehicle. 


Diagnostic Test 


1 . TEST FOR DIAGNOSTIC TROUBLE CODES 

Turn the ignition on. 

With the scan tool, record and erase DTC's 

Operate the Driver Door Lock Switch in all positions several times. 
Cycle the ignition from on to off and wait for five seconds. 

Turn the ignition on. 

With the scan tool, read the active DTC's. 


Does the scan tool display any Power Door Lock related DTC's? 
No >> Go То2 
Yes >> Refer to Ше Table of Contents in this section to diagnose and repair the DTC's. 


2. TIPM FUSE NUMBER 10 OPEN 


Using a test light connected to ground, check both sides of the TIPM 
fuse number 10. 


Does the test light illuminate brightly on both sides of the 
fuse? 


No >> Repair the open circuit as necessary. If the fuse is blown, 


replace it and try the locks. If it blows again, use the sche- (5 (9 
matics and locate and repair the short circuit. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - | — 
ELECTRICAL/POWER LOCKS - DIAGNOSIS AND TEST- | | 

ING) 


Yes >> Со То 3 FUSE 10 
(TIPM) 


8177d76d 


РМ POWER LOCKS - ELECTRICAL DIAGNOSTICS 8М-31 
3. (A 932) FUSED В+ CIRCUIT OPEN 

Disconnect the Instrument Cluster C1 connector. 

Measure the voltage of the (A932) Fused B+ circuit in the Cluster C1 +56} 
connector. 


Is the voltage above 11.0 volts? 


>> Go То 4 


>> Repair the (A932) Fused B+ circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/POWER LOCKS - DIAGNOSIS AND TEST- 
ING) 


Yes 
No 


4. (P33) DOOR LOCK DRIVER WIRE OPEN 
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Disconnect any Door Latch Connector. 


Measure the resistance of the (P33) Door Lock Driver wire between the 
Cluster C1 connector and the door latch connector. 


Is the resistance below 5.0 ohms? 


Yes >> Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/POWER LOCKS - DIAGNOSIS AND TEST- 


ING) 
Repair the (P33) Door Lock Driver wire for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 


ELECTRICAL/POWER LOCKS - DIAGNOSIS AND TEST- 
ING) 
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For а complete wiring diagram Refer to Section 8W. 
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Possible Causes 


DTC's PRESENT 


(P240) PASSENGER DOORS UNLOCK DRIVER WIRE OPEN 
INSTRUMENT CLUSTER 


Theory of Operation 
This test does not cover a secondary latch problem on a right hand drive vehicle. 


Diagnostic Test 


1 . TEST FOR DIAGNOSTIC TROUBLE CODES 
Turn the ignition on. 
With the scan tool, record and erase DTC's 
Operate the Driver Door Lock Switch in all positions several times. 
Cycle the ignition from on to off and wait for five seconds. 
Turn the ignition on. 
With the scan tool, read the active DTC's. 
Does the scan tool display any Power Door Lock related DTC's? 


No >> Go То2 
Yes >> Hefer to the Table of Contents in this section to diagnose and repair the DTC's. 


2. (P240) PASSENGER DOORS UNLOCK DRIVER WIRE OPEN 
Turn the ignition off. 


Disconnect any Door Latch Connector. 
Measure the resistance of the (P240) Passenger Doors Unlock Driver 


wire between the Cluster C1 connector and the door latch connector. 
6 с со о о с 
10 ow => 


чан? 
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Is the resistance below 5.0 ohms? EP | 
Yes >> Replace the Instrument Cluster in accordance with service 7 
information. 0, 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - €—" 
ELECTRICAL/POWER LOCKS - DIAGNOSIS AND TEST- 
ING) 1 
No >> Repair the (P240) Passenger Doors Unlock Driver wire for р | бо Ж x. 
an open. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 


(P240) PASSENGER DOORS UNLOCK DRIVER WIRE SHORT TO GROUND 
INSTRUMENT CLUSTER 


Theory of Operation 


This test does not cover a secondary latch problem on a right hand drive vehicle. 


1 . (P240) PASSENGER DOORS UNLOCK DRIVER WIRE SHORT TO GROUND 
Turn the ignition off. 


Disconnect the Instrument Cluster C1 connector. (EB 
Measure the resistance between ground and the (P240) Passenger Ж! 
Doors Unlock Driver circuit. (С 


Is the resistance below 1,000.0 ohms? — ? 


No >> Replace the Instrument Cluster in accordance with service 


information. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 

ELECTRICAL/POWER LOCKS - DIAGNOSIS AND TEST- в | оооово 414 

ING) 10 = со сз 7 
Yes >> Repair the (P240) Passenger Doors Unlock Driver wire for a 5, 


short to ground. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/POWER LOCKS - DIAGNOSIS AND TEST- 81776026 


CLUSTER C1 


ING) 
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For а complete wiring diagram Refer to Section 8W. 
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Possible Causes 


(P33) DOOR LOCK DRIVER WIRE SHORT TO GROUND 
INSTRUMENT CLUSTER 


Theory of Operation 


This test does not cover a secondary latch problem on a right hand drive vehicle. 


1 . (P33) DOOR LOCK DRIVER WIRE SHORT TO GROUND 
Turn the ignition off. 


Disconnect the Instrument Cluster C1 connector. (EB 

Measure the resistance between ground and the (РЗЗ) Door Lock i 

Driver circuit. (С 
Is the resistance below 5.0 ohms? = ыы 


№ >> Replace the Instrument Cluster in accordance with service 


information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - в | оооово Ў 1 
ELECTRICAL/POWER LOCKS - DIAGNOSIS AND ТЕЗТ- "-"— К 
ING) p 
Yes >> Repair the (P33) Door Lock Driver wire for a short to 4 Ма: 
дгоипа. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/POWER LOCKS - DIAGNOSIS AND TEST- 8177e17d 


ING) 


8N - 38 РОМЕН LOCKS - ELECTRICAL DIAGNOSTICS 
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For а complete wiring diagram Refer to Section 8W. 
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Possible Causes 


(P238) DRIVER DOOR UNLOCK DRIVER WIRE SHORT TO GROUND 
INSTRUMENT CLUSTER 


Theory of Operation 
This test does not cover a secondary latch problem on a right hand drive vehicle. 


1 . (P238) DRIVER DOOR UNLOCK DRIVER WIRE SHORT TO GROUND 
Turn the ignition off. 


Disconnect the Instrument Cluster C1 connector. {Sk 
Measure the resistance between ground and the (P238) Driver Door г! 
Unlock Driver circuit. (бој 
Is the resistance below 1,000.0 ohms? = ыы 
5 
Yes >> Repair the (P238) Driver Door Unlock Driver wire for a short 
to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - в | гђезавз 11 
ELECTRICAL/POWER LOCKS - DIAGNOSIS AND TEST- о | = = == 7 
ING) 
No >> Heplace the Instrument Cluster in accordance with service GLÜSTER CH 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/POWER LOCKS - DIAGNOSIS AND TEST- 8177e22a 


ING) 
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For а complete wiring diagram Refer to Section 8W. 
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Possible Causes 


(P237) SECONDARY UNLOCK DRIVER WIRE OPEN 


(P235) SECONDARY LOCK DRIVER WIRE OPEN 
DOOR LATCH OR LIFTGATE MOTOR 


Theory of Operation 


The secondary lock is a dead bolt that prevents the door from being opened when the vehicle has been armed. It 
can only be locked when the key is out of the ignition, all doors are closed, the front door ajar switch transition has 
been completed and the RKE fob is pressed in the armed position. The secondary lock will operate approximately 
18 seconds after the door latches are locked. The secondary locks are unlocked by a RKE fob unlock command 
after approximately 375 ms later than the door latches. They will also unlock when a valid SKIM key is turned to the 
ON position or the vehicle is driven and reaches Auto Door Lock (rolling) status. This system is only used on Right 
Hand Drive vehicles. 


Diagnostic Test 


1 . TEST FOR DIAGNOSTIC TROUBLE CODES 


Turn the ignition on. 

With the scan tool, record and erase DTC's 

Operate the Driver Door Lock Switch in all positions several times. 
Cycle the ignition from on to off and wait for five seconds. 

Turn the ignition on. 

With the scan tool, read the active DTC's. 


Does the scan tool display any Power Door Lock related DTC's? 


No >> Go То2 
Yes >> Hefer to the Table of Contents in this section to diagnose and repair the DTC's. 


2. DOOR LOCK MOTOR CIRCUIT 


Lower the driver window. 


Turn the ignition off. 
Disconnect the inoperative Door Latch (Motor) connector. 


Connect a 12 volt test light between the (P235) Secondary Lock Driver 
and the (P237) Secondary Unlock Driver circuits in the latch connector. 


NOTE: Graphic shows the Passenger Front Latch — all others sim- 


ЈА 
Паг. 4 y = о 1 
Remove the key from the ignition switch. 8 е во с 5 


Using the RKE fob, operate the door lock. Май 30 seconds and then 
operate the door unlock. Repeat this several times while observing the 


test light. LATCH- 
DOOR- 
Does the test light illuminate brightly when the locks are actu- PASSENGER 
ated in both directions? (RHD) 
Yes »» Replace the Door latch Assembly (or motor). 81790b9b 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/POWER LOCKS - DIAGNOSIS AND TEST- 
ING) 


No >> Go To З 


8м-42 POWER LOCKS - ELECTRICAL DIAGNOSTICS PM 
d. (P237) SECONDARY UNLOCK DRIVER WIRE OPEN 

Using a 12-volt test light connected to ground, check the (P237) Sec- 

ondary Unlock Driver circuit. 

Using the RKE fob, operate the door lock. Wait 30 seconds and then “=> 


operate the door unlock. Май 30 seconds and repeat this several times, 
waiting 30 seconds between fob presses, while observing the test light. 


Does the test light illuminate brightly when the unlock cycle is 
actuated? 


Yes >> Go То 4 


No >> Repair the (P237) Secondary Unlock Driver wire for an 
open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/POWER LOCKS - DIAGNOSIS AND TEST- 
ING) 


4. (P235) SECONDARY LOCK DRIVER WIRE OPEN 


a) 
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Using a 12-volt test light connected to ground, check the (P235) Sec- 
ondary Lock Driver circuit. 

Close all doors. 

Using the RKE fob, operate the door lock. Wait 30 seconds and then 
operate the door unlock. Wait 30 seconds and repeat this several times, 
waiting 30 seconds between fob presses, while observing the test light. 


Does the test light illuminate brightly when the lock cycle is 
actuated? 


Yes >> Test Complete. 


No >> Hepair the (P235) Secondary Lock Driver wire for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/POWER LOCKS - DIAGNOSIS AND TEST- 
ING) 


LATCH- 
DOOR- 
PASSENGER 
(RHD) 


81790bc7 
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POWER LOCKS 
DESCRIPTION 
POWER LOCKS 


The power lock system allows all of the doors and the liftgate to be locked or unlocked electrically by operating a 
Switch on either front door trim panel. The power lock system receives non-switched battery current through a fuse 
in the Fuse Block, so that the power locks remain operational, regardless of the ignition switch position. 


This vehicle also offers several customer programmable features, which allows the selection of several optional 
electronic features to suit individual preferences. 


The power lock system for this vehicle can also be operated remotely using the available Remote Keyless Entry 
(RKE) system Radio Frequency (RF) transmitters, if equipped. 


Certain functions and features of the power lock system rely upon resources shared with other electronic modules 
in the vehicle over the Programmable Communications Interface (PCI) data bus network. For proper diagnosis of 
these electronic modules or of the PCI data bus network, the use of a scan tool and the appropriate diagnostic 
information are required. 


CHILD PROTECTION LOCKS 


To provide a safer environment for children riding in the rear seat, the rear doors have the "child protection" door 
lock system. 


The child protection locks are on the rear doors only. The lock, when engaged, will disable the inside door handle 
from opening the door. The lock is part of the latch/lock assembly. 


DOOR LOCK INHIBIT 


With the key in the ignition switch and the driver door open, the Remote Keyless Entry (RKE) module will ignore the 
command to lock the power door locks using the interior door lock switches. Once the key is removed, or the drivers 
door is closed, the RKE module will allow the power locks to lock using the door lock switch. 


REMOTE KEYLESS ENTRY 


The remote keyless entry system allows locking and unlocking of the vehicle door(s) liftgate, panic alarm and arm- 
ing or disarming of the vehicle theft security system (if equipped), using the hand held (RF) transmitter. 


The RKE module is also referred to as the Alarm Remote Keyless Entry Module (ARKEM). It also contains the 
functionality for the Vehicle Theft Security System (VTSS). 


The module may receive signals from up to four transmitters. Each transmitter has its own code, and the code is 
programmed and stored into the module memory. If a transmitter is replaced or additional transmitters are added, 
the codes for all units have to be reprogrammed into the RKE module or ARKEM memory. If a module is replaced, 
the transmitter codes must be stored in the new memory (by performing the steps for programming transmitters). 
The RKE or ARKEM is capable of retaining all transmitter codes when power is removed from the module. 


SECONDARY LOCKS — RHD ONLY 


The secondary lock is a dead bolt that prevents the door from being opened when the vehicle is armed. It can only 
be actuated when the key is out of the ignition, all doors are closed and the lock function on the RKE fob is 
pressed. The secondary lock will arm approximately 16 seconds after the door latches are locked. The secondary 
locks are unlocked by a RKE fob unlock command approximately 375 milliseconds after the door latches are 
unlocked. They will also unlock when a valid SKIM key is turned to the ON position. The secondary locks will also 
be unlocked when the vehicle is driven and reaches the Auto Door Lock (rolling) status for safety reasons. This 
system is only used on Right Hand Drive vehicles. 
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ОРЕНАПОМ 
POWER LOCKS 


All doors can be locked or unlocked mechanically and independently with their respective locking knobs. The front 
doors can also be unlocked by actuation of the inside remote door handle. 


CENTRAL LOCKING/UNLOCKING (IF EQUIPPED) 


The door locks can be locked or unlocked electrically via the exterior door key cylinders to provide the central lock- 
ing/unlocking feature. The central locking/unlocking feature incorporates a customer programmable "Double activa- 
tion unlock" feature which operates in the following manner: When enabled, the first turn of the key cylinder to the 
UNLOCK position (toward the front of the vehicle) will mechanically unlock the door whose key cylinder is being 
turned. A second turn of the key cylinder to the UNLOCK position (within five seconds of the first turn) will cause all 
vehicle doors and liftgate to unlock electrically. When this feature is disabled, all vehicle doors and liftgate will be 
unlocked electrically upon the first turn of a key cylinder to the UNLOCK position. The vehicle is locked electrically 
by turning the key cylinder to the LOCK position once, regardless of the state of the double activation unlock fea- 
ture. 


REMOTE KEYLESS ENTRY 


The transmitter has three buttons for operation: LOCK, UNLOCK and PANIC. 

e Pressing the UNLOCK button will unlock the driver's door, flash the park lamps twice and enable illuminated 
entry. Pressing and releasing the button once will unlock the drivers door. Pressing and releasing the button 
two times within a five second interval will unlock all doors. 

Pressing the LOCK button will cause the horn to sound a short chirp (if enabled) and flash the park lamps to 
notify that the all door lock signal was received and set. Illuminated entry is cancelled and the interior lamps 
are faded to off. 

Pressing the PANIC button will cause the panic alarm to sound for three minutes, until the PANIC button is 
pressed a second time, or the vehicle reaches a speed of 25.7 Km/h (15 mph). The receiver is capable of 
retaining a Vehicle Access Code (VAC) even when power is removed. Each Remote Keyless Entry (RKE) 
module must have at least one and no more than four transmitters. 


ROLLING DOOR LOCKS 
When the rolling door lock system is enabled, the RKE module will automatically lock all the vehicle doors and 
liftgate when all of the following conditions are met: 

e А doors are closed 

e The vehicle speed exceeds 25.7 Km/h (15 +/- 1 mph). 

e The throttle position sensor tip-in is greater than 10 +/- 2 degrees. 


The RKE module will automatically re-lock all doors if the above conditions are met and if any of the doors become 
ajar and then closed again. 


The enabling/disabling of the rolling door lock feature is customer programmable, as well as programmable with the 
scan tool. 


The power lock motors are also equipped with a thermal protection system which prevents the motors from burning 
out. The motors may chatter if they are continuously activated. 


DIAGNOSIS AND TESTING - POWER LOCKS 


The most reliable, efficient, and accurate means to diagnose the power lock system requires the use of a scan tool 
and the proper Diagnostic Procedures manual. The scan tool can provide confirmation that the PCI data bus is 
functional, that all of the electronic modules are sending and receiving the proper messages on the PCI data bus, 
and that the power lock motors are being sent the proper hard wired outputs by the relays for them to perform their 
power lock system functions. 
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STANDARD PROCEDURE 
STANDARD PROCEDURE - DOUBLE ACTIVATION UNLOCK 


The toggling of the double activation unlock feature (between enabled and disabled) can be performed with the use 
of the scan tool, or by the customer. 


SCAN TOOL PROGRAMMING 
When using the scan tool, select: 

1. “ССМ” 

2. "Miscellaneous Functions" 

and then the desired function. 


CUSTOMER PROGRAMMING 


1. Open the driver door, sit in the driver seat, and close the driver door. 


2. Turn the ignition switch to the RUN position (without starting the vehicle) and then back to OFF. Repeat this step 
three additional times (for a total of four key ON/OFF cycles). 


3. Within 10 seconds of switching the ignition switch to the OFF position for the last time (at the end of the fourth 
cycle in the above step), press the driver interior door lock switch to UNLOCK. 


4. A single chime will be heard to verify that the customer programmable toggle of the double activation unlock was 
successfully completed. 


Steps 2 and 3 must be completed within 10 seconds. 
NOTE: When toggling the double activation unlock feature (customer programmable), the toggle that hap- 
pens will be from the last state of the double activation unlock. If the double activation unlock feature was 


enabled, after the toggle process, it will now be disabled and vice versa. There is no telltale to inform you 
of which state the double activation unlock feature is in. 


STANDARD PROCEDURE - ROLLING DOOR LOCKS 


The toggling of the rolling door lock feature (between enabled and disabled) can be performed with the use of the 
scan tool or by the customer. 


SCAN TOOL PROGRAMMING 
When using the scan tool, select: 

1. *Theft Alarm" 

2. “VTSS” 

3. "Miscellaneous" 

and then the desired function. 
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CUSTOMER PROGRAMMING 

1. Open the driver door, sit in the driver seat, and close the driver door. 

2. Turn the ignition switch to the RUN position (without starting the vehicle) and then back to OFF. Repeat this step 
three additional times (for a total of four key ON/OFF cycles). 

3. Within 10 seconds of switching the ignition switch to the OFF position for the last time (at the end of the fourth 
cycle in the above step), press the driver interior door lock switch to LOCK. 

4. A single chime will be heard to verify that the customer programmable toggle of the rolling door locks was suc- 
cessfully completed. 


Steps 2 and 3 must be completed within 10 seconds. 


NOTE: When toggling the rolling door locks (customer programmable), the toggle that happens will be from 
the last state of the rolling door locks. If the rolling door locks were enabled, after the toggle process, they 
will now be disabled and vice versa. There is no telltale to inform you of which state the rolling door locks 
are in. 
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DOOR LOCK SWITCH 
DIAGNOSIS AND TESTING - DOOR LOCK SWITCH 


1. Remove the switch. 
2. Using an ohmmeter, refer to Door Lock Switch Test table to determine if switch resistance is correct in the Lock 
and Unlock switch positions. Refer to Wiring Diagrams for harness connector pin-outs. 


DOOR LOCK SWITCH TEST 


SWITCH POSITION PINS RESISTANCE VALUE 


LOCK 2 AND 3 1K OHM +10 % 
UNLOCK 2 AND 3 249 OHM + 10% 


REMOVAL 


1. Disconnect and isolate the battery negative cable. 

2. Remove the front door bolster. (Refer to 23 - 
BODY/DOOR - FRONT/DOOR - REMOVAL). 

3. Disconnect the electrical harness connectors. 

4. With the bolster on the bench, gently pry in on the 
tabs of the mirror switch and push through the front 
of the cover and remove. 


8181e11d 


INSTALLATION 

1. Place the mirror switch in bolster opening and 
firmly snap into place. 

2. Connect the electrical harness connectors. 


3. Install the front door bolster. (Refer to 23 - BODY/ 
DOOR - FRONT/DOOR - INSTALLATION) 


4. Connect the battery negative cable. 


8181e11d 
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DOOR LOCK MOTOR 
DESCRIPTION 


The lock mechanisms are actuated by a reversible electric motor mounted within each door and tailgate. The power 
lock motors are integral to the door latch units. 


The power lock motors cannot be adjusted or repaired and, if inoperative or damaged, the door latch unit must be 
replaced. 


OPERATION 


The door lock motors are controlled by relays. A positive and negative battery connection to the two motor terminals 
will cause the motor to move in one direction. Reversing the current will cause the motor to move in the opposite 
direction. 


DIAGNOSIS AND TESTING - DOOR LOCK MOTOR 

The most reliable, efficient, and accurate means to diagnose the power lock system requires the use of a scan tool 
and the proper Diagnostic Procedures manual. 

Refer to the appropriate wiring information. 


1. Make certain battery is in normal condition and fuses powering the RKE module aren't blown before circuits are 
tested. 


2. To determine which motor is inoperative, check each individual door for electrical lock and unlock or disconnect 
the motor connectors one at a time, while operating the door lock switch. 


3. In the event that none of the motors work, the problem maybe caused by a shorted motor, a bad switch or a bad 
relay internal to the RKE module. Disconnecting a defective motor will allow the others to work. 


. To test an individual door lock motor, disconnect the electrical connector from the motor. 

. To lock the door, connect a 12 volt power source to one pin of the lock motor and a ground wire to the other pin. 
. To unlock the door, reverse the wire connections at the motor pin terminals. 

. If these results are NOT obtained, replace the motor. 


чо ол Б 
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LIFTGATE LOCK MOTOR 
REMOVAL 


1. Disconnect and isolate the battery negative cable. 
2. Remove liftgate trim panel. 

3. Disconnect motor wire harness connector. 

4 


. Remove liftgate lock motor (2) from liftgate by gen- 
tly unsnapping. 


80с4#47с 


INSTALLATION 


1. Install liftgate lock motor (2) on the liftgate. 
2. Install motor wire harness connector. 

3. Install the liftgate trim panel. 

4. Connect the battery negative cable. 


80с4#47с 
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REMOTE KEYLESS ENTRY MODULE 
DIAGNOSIS AND TESTING - REMOTE KEYLESS ENTRY MODULE 


The most reliable, efficient, and accurate means to diagnose the power lock system requires the use of a scan tool 
and the proper Diagnostic Procedures manual. 


Refer to the appropriate wiring information. 


REMOVAL 
(Refer to 8 - ELECTRICAL/VEHICLE THEFT SECURITY/SENTRY KEY REMOTE ENTRY MODULE - REMOVAL) 


INSTALLATION 


(Refer to 8 - ELECTRICAL/VEHICLE THEFT SECURITY/SENTRY KEY REMOTE ENTRY MODULE - INSTALLA- 
TION) 
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НЕМОТЕ KEYLESS ENTRY TRANSMITTER 
DESCRIPTION 


The transmitter has three buttons for operation. They 
are LOCK, UNLOCK, and PANIC. 


80c07168 


OPERATION 


e The UNLOCK button will unlock the driver door flash the Park lamps twice and enable illuminated entry. Push- 
ing and releasing the button once will unlock the driver door. Pushing and releasing the button two times within 
a five second period will unlock all doors (double unlock activation enabled). 

е Upon pressing the LOCK button, the horn will sound a short chirp (if enabled) and flash the park lamps to 
notify that the all door lock signal was received and acted upon. Illuminated entry is cancelled and the interior 
lamps are faded to off. 

е Pushing the PANIC button will cause the panic alarm to sound for three minutes, until the panic button is 
pressed a second time, or until the vehicle reaches a speed of 15 mph. 


DIAGNOSIS AND TESTING - REMOTE KEYLESS ENTRY TRANSMITTER 


Using special tool 9001, first test to ensure that the 
transmitter is functioning. Typical testing distance is 
2.5 centimeters (1 inch) for Asian transmitters and 
30.5 centimeters (12 inches) for all others. To test, 
position the transmitter as shown. Press any transmit- 
ter button, then test each button individually. The tool 
will beep if a radio signal strength that lights five or 
more LED's is detected. Repeat this test three times. 
If transmitter fails any of the test refer to the Diagnos- 
tic Procedures manual. 


80f156c6 
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STANDARD PROCEDURE 
STANDARD PROCEDURE - HORN CHIRP TOGGLE 


The toggling of the horn chirp (between enabled and disabled) can be performed with the use of the scan tool or by 
the customer. 


SCAN TOOL PROGRAMMING 
When using the scan tool, select: 

1. “ТІРМ” 

2. “Miscellaneous Functions" 

and then the desired function. 


CUSTOMER PROGRAMMING 


Using a transmitter programmed to the Sentry Key Remote Entry Module, the status of the horn chirp may be tog- 
gled by the customer. 


NOTE: The SKREEM is responsible for keeping track of the horn chirp status; thus this procedure does not 
need to be repeated for each transmitter programmed to the system. 


1. With the ignition switch in RUN position, press and hold the transmitter Unlock button for a minimum of 4 sec- 
onds to a maximum of 10 seconds. 


2. While holding the UNLOCK button for 4-10 seconds, press the LOCK button. A chime will be heard to indicate a 
successful toggle, at which time both buttons may be released. 


STANDARD PROCEDURE - TRANSMITTER PROGRAMING 


New Remote Keyless Entry (RKE) transmitters can be programed using the scan tool and the proper Diagnostic 

Procedures manual, if no functioning transmitter is available. 

The following procedure can be used as long as one functioning transmitter is available: 

1. Insert the key into the ignition switch, and turn the ignition switch to the RUN position (without starting the vehi- 
cle). 


2. Using the RKE transmitter programmed to the RKE module, press and continuously hold down the UNLOCK 
button for 4-10 seconds. 


3. Within the 4-10 second time range, continue to hold the UNLOCK button and press the PANIC button. Both 
buttons may then be released. Upon the PANIC button being depressed, the message for customer programming 
mode will be transmitted to the RKE module. 


4. A chime will be heard to verify that the customer programming mode has been entered. 


5. Press and release any button on each transmitter that is to be programmed to the RKE module, including any 
transmitters which were previously programmed to the RKE module (with a maximum of four possible). After 
each transmitter is successfully programmed, a chime will be heard to verify that successful programming of the 
transmitter has occurred. 


6. After 30 seconds, or upon the ignition switch being turned OFF, a chime will indicate that the RKE module has 
exited the programming mode. 


STANDARD PROCEDURE - RKE TRANSMITTER BATTERIES 


The Remote Keyless Entry (RKE) transmitter case snaps open and shut for battery access. To replace the RKE 
transmitter batteries: 


1. Using a thin coin, gently pry at the notch in the center seam of the RKE transmitter case halves near the key ring 
until the two halves unsnap. 


2. Lift the back half of the transmitter case off of the RKE transmitter. 
. Remove the two batteries from the RKE transmitter. 


4. Replace the two batteries with new Panasonic 2016, or equivalent. Be certain that the batteries are installed with 
their polarity correctly oriented. 


со 


РМС POWER LOCKS ë 8М-55 


5. Align the two RKE transmitter case halves with each other, and squeeze them firmly and evenly together until 
they snap back into place. 


SPECIFICATIONS - TRANSMITTER RANGE 


Normal operation range is within 7 meters (23 ft.) of the vehicle. Range may be better or worse depending on the 
environment around the vehicle. 
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SWITCH - LHD 
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POWER MIRRORS 
DESCRIPTION 


The mirrors are controlled by a single switch assembly located on the drivers door trim panel. A three-position 
rotary joystick switch selects the right or left power mirror for adjustment, or turns the power mirror system Off in the 
center position. A momentary joystick directional switch allows the driver to adjust the selected power mirror in the 
Up, Down, Right or Left directions. 


The motors which operate the mirrors are part of the mirror assembly and cannot be replaced separately. 


These vehicles may be equipped with power foldaway mirrors. This feature allows both the driver and passenger 
side view mirrors to fold inward (retract) on demand. The vehicle has an additional switch located below the power 
mirror switch that controls the folding function of the mirror assembly. 


The foldaway side view mirror is attached to the vehicle's door in the same manner as mirrors without the foldaway 
option. The foldaway mirrors unique option is the internal motor which allows the mirrors to fold inward. The fold- 
away mirror motor is not serviceable separately and if a motor is found to be inoperative, the entire side view mirror 
must be replaced. 


OPERATION 


Use the mirror select switch, located on the drivers door trim panel, to adjust the view obtained in the outside 
mirrors. Rotate the joystick for Left or Right mirror selection. Use the center off position to guard against accidentally 
moving a mirror position. 


Select a mirror and press the joystick in one of the four positions that correspond with the direction that you want 
the mirror to move. 


DIAGNOSIS AND TESTING - POWER MIRRORS 
WIRING VOLTAGE TEST (LHD) 


The following wiring test determines whether or not voltage is continuous through the body harness to switch. 
1. Remove the power mirror switch. 
2. Disconnect wire connector from back of power mirror switch. 


3. Connect the clip end of a 12 volt test light to Pin 7 in the harness connector at the mirror switch. Touch the test 
light probe to Pin 3. 


If the test light illuminates, the wiring circuit between the battery and switch is OK. 


If the lamp does not illuminate, first check fuse 18 in the Junction Block (JB). If fuse 18 is OK, then check for a 
broken wire. 


Refer to the appropriate wiring information. 


POWER MIRROR MOTOR TEST (LHD) 
If the power mirror switch is receiving proper current and ground and mirrors do not operate, proceed with power 
mirror motor test. Refer to the appropriate wiring information. 
1. Disconnect wire harness connector to power mirror switch. 
2. Using two jumper wires: 
e Connect one to a 12 volt source 
e Connect the other to a good body ground 
• Refer to the Mirror Motor Test Chart for proper wire connections at the switch connector. 


MIRROR MOTOR TEST CHART 
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3. If results shown in table are not obtained, check for open or shorted circuit. Replace mirror assembly as nec- 
essary. 
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POWER MIRROR SWITCH - LHD 
DIAGNOSIS AND TESTING - POWER MIRROR SWITCH - LHD 


1. Disconnect and isolate the battery negative cable. 


2. Remove power mirror switch (Refer to 8 - ELEC- 
TRICAL/POWER MIRRORS/POWER MIRROR 


SWITCH - REMOVAL). 

3. Using an ohmmeter, test for continuity between the 
terminals of the switch as shown in the Mirror 
Switch Test table. 

4. |f test results are not obtained as shown in the Mir- 
ror Switch Test table, replace the switch. 
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MIRROR SWITCH TEST TABLE 


SWITCH POSITION CONTINUITY BETWEEN 
MOVE BUTTON TERMINALS 


MIRROR IN "L" POSITION 


UP РМ 2 ТО 4 
PIN 4 TO 7 
PIN 8 TO 10 
RIGHT PIN 3 TO 8 
PIN 8 TO 9 
PIN 4 TO 10 
DOWN PIN 2 TO 8 
PIN 7 TO 8 
PIN 4 TO 10 
LEFT РМ 3 ТО 4 
РМ 4 TO 9 
PIN 8 TO 10 


MIRROR IN "R" POSITION 


UP РМ 2 ТО 4 
PIN 4 TO 7 
PIN 1 TO 8 
RIGHT РМ 1 ТО 4 
PIN 3 TO 8 
PIN 8 TO 9 
DOWN PIN 1 ТО 4 
PIN 2 TO 8 
PIN 7 TO 8 
LEFT РМ 3 ТО 4 
РМ 1 TO 8 
PIN 4 TO 9 
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POWER MIRRORS 


REMOVAL 


1. 
2. 


Disconnect and isolate the battery negative cable. 


Remove the front door bolster. (Refer to 23 - 
BODY/DOOR - FRONT/DOOR - REMOVAL). 


. Disconnect the electrical harness connectors. 
. With the bolster on the bench, gently pry in on the 


tabs of the mirror switch and push through the front 
of the cover and remove. 


INSTALLATION 


1. 


Place the mirror switch in bolster opening and 
firmly snap into place. 


. Connect the electrical harness connectors. 
. Install the front door bolster. (Refer to 23 - BODY/ 


DOOR - FRONT/DOOR - INSTALLATION) 


. Connect the battery negative cable. 


PM 
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POWER FOLDAWAY MIRROR SWITCH - RHD 
DIAGNOSIS AND TESTING - POWER FOLDAWAY MIRROR SWITCH - RHD 


The following test is designed to be used only on vehi- 
cles equipped with power foldaway side view mirrors. 


1. Remove power mirror switch from mounting posi- 
tion (Refer to 8 - ELECTRICAL/POWER MIR- 
RORS/POWER FOLDAWAY MIRROR SWITCH - 
REMOVAL). 


2. Using an ohmmeter, test for continuity between the 
terminals of the switch as shown in the tables 
below. 


8181e11d 


NOTE: When testing using the chart below be certain to read the chart correctly. Example - When testing 
left mirror “ООММ”, pins 1, 9, 10 will show continuity to each other but not with 3, 4, 5. 


3. If test results are not obtained as shown in the tables below, replace the switch. 
EXTENDED MIRROR SWITCH CIRCUIT TEST 


NOTE: Mirror position switch must be in the "extended" position to use chart below. 


WOBBLE PLATE POSITION LEFT MIRROR SELECTED RIGHT MIRROR SELECTED 
CONTINUITY BETWEEN PINS CONTINUITY BETWEEN PINS 


DOWN 1, 9, 10 6, 9, 10 
3,4,5 3,4,5 


UP 1,4,5 6,4,5 
|_________- зоо __|__ зао __ 
RIGHT 2, 9, 10 7, 9, 10 
аа | мз _ 
LEFT 2,4,5 7,4,5 
аво ава 


RETRACTED MIRROR SWITCH CIRCUIT TEST 


NOTE: Mirror position switch must be in the "retracted" position to use chart below. 
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WOBBLE PLATE POSITION LEFT MIRROR SELECTED RIGHT MIRROR SELECTED 
CONTINUITY BETWEEN PINS CONTINUITY BETWEEN PINS 
DOWN 1, 3, 4, 9 3, 4, 6, 9 


pp 1,3,4,9 3,4, 6,9 
RIGHT 2,3,4,9 3,4, 7,9 
LEFT 2,3,4,9 3,4, 7,9 


REMOVAL 


1. Disconnect and isolate the battery negative cable. 

2. Remove the front door bolster. (Refer to 23 - 
BODY/DOOR - FRONT/DOOR - REMOVAL). 

3. Disconnect the electrical harness connectors. 

4. With the bolster on the bench, gently pry in on the 
tabs of the mirror switch and push through the front 
of the cover and remove. 


8181e11d 


INSTALLATION 


1. Place the mirror switch in bolster opening and 
firmly snap into place. 
2. Connect the electrical harness connectors. 


3. Install the front door bolster. (Refer to 23 - BODY/ 
DOOR - FRONT/DOOR - INSTALLATION) 


4. Connect the battery negative cable. 


8181e11d 
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POWER ТОР - SUNROOF - SERVICE INFORMATION 
DESCRIPTION 


813eab57 


EXPLODED VIEW 
WARNING: Keep fingers and other body parts out of sunroof opening at all times. 
The power sunroof system allows the sunroof to be opened, closed or placed in the vent position electrically by 


actuating a switch located in the headliner on the courtesy/reading lamp assembly. The sunroof system receives 
battery feed through a 25 amp fuse in the Totally Integrated Power Module (TIPM). The sunroof system power is 
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supplied when the ignition switch is in the RUN and ACCESSORY positions. The sunroof will continue to operate 
normally with the key in the OFF position or with the key removed while the Accessory Delay System is active. 


The sunroof glass panel (4) tilts upward at the rear for ventilation and slides rearward under the roof when open. 
The panel seals flush with the roof in the closed position to eliminate wind noise. The sunroof includes a manual- 
sliding sunshade (6) to cover the deep-tinted glass panel. 


The sunroof is electrically operated from two switches located in the headliner in between the two courtesy/reading 
lamps. The "VENT" switch is a push button type switch and opens the sunroof to the vent position only. The other 
switch “OPEN/CLOSED?” is a rocker type switch for opening and closing the sunroof. Pressing and releasing the 
open button once, the sunroof will express open and the wind deflector will raise. If the button is pressed a second 
time the sunroof will stop in that position. Pressing and releasing the close button once will express close the sun- 
roof. If the close button is pressed a second time during the express close operation the sunroof will stop in that 
position. 
The main components of the power sunroof system are: 

e The motor/module assembly (11) 

e The power sunroof glass and frame assembly (4) 

e The power sunroof switch 

e The manual-sliding sunshade (6) 


(Refer to 23 - BODY/SUNROOF - DESCRIPTION) for additional information on the mechanical components of the 
power sunroof system. 


OPERATION 


This vehicle has a vent, tilt and slide power sunroof system with express (one-touch) open/close feature. The sun- 
roof system receives battery feed through the "sunroof" relay and a 25 amp mini fuse located in the Totally Inte- 
grated Power Module (TIPM). The sunroof system power is supplied when the ignition switch is in the RUN and 
ACCESSORY positions. The sunroof will operate normally with the key in any position while the Accessory Delay 
system is active. 


The sunroof is electrically operated from two switches located in the overhead console in between the two reading 
lamps. The "VENT" switch is a push button type switch and opens the sunroof to the vent position only. The other 
switch “OPEN/CLOSED” is a rocker type switch for opening and closing the sunroof. Pressing and releasing the 
open button once, the sunroof will express open and the wind deflector will raise. If the button is pressed a second 
time the sunroof will stop in that position. Pressing and releasing the close button once will express close the sun- 
roof. If the close button is pressed a second time during the express close operation the sunroof will stop in that 
position. 


DIAGNOSIS AND TESTING 


SUNROOF 


Refer to SUNROOF DIAGNOSIS CHART for possible causes. Before beginning sunroof diagnostics verify that all 
other power accessories are in proper operating condition. If not, a common electrical problem may exist. 


Check the condition of the circuit protection and inspect all wiring connector pins for proper engagement and con- 
tinuity. For complete circuit diagrams, refer to the appropriate wiring information. The wiring information includes 
wiring diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, con- 
nector pin-out information and location views for the various wire harness connectors, splices and grounds. 
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SUNROOF DIAGNOSIS CHART 


PM 


SYMPTOM POSSIBLE CAUSE CORRECTION 


Sunroof completely 
inoperative. 


Inoperative control switch. 


Inoperative circuit ground between 
sunroof motor/module, control switch, 
and body harness. 


Inoperative power circuit between 
sunroof motor/module, control switch, 
and роду harness. 


Inoperative sunroof motor/module. 


Audible whine when switch 
is depressed, sunroof does 
not operate. 


Inoperative sunroof motor/module. 


Binding cable. 


Audible clicking or 
ratcheting when switch is 
pressed, sunroof does not 


Worn drive motor gear. 
operate. 


Mechanisms not synchronized. 


Sunroof vents and opens, 
but does not close. 


Inoperative sunroof "CLOSE" circuit. 


Inoperative control switch. 


Sunroof motor/module out of 
calibration. 


Inoperative sunroof motor/module. 


Perform sunroof switch diagnostics, 
(Refer to 8 - ELECTRICAL/POWER 
TOP/SWITCH - DIAGNOSIS AND 
TESTING). 


Inspect ground connections and 
wiring. Repair as necessary. 


Check the condition of the circuit 
protection and inspect all wiring. 
Repair as necessary. 


Replace the sunroof motor/module, 
(Refer to 8 - ELECTRICAL/POWER 
TOP/MOTOR - REMOVAL). 


Replace the sunroof motor/module, 
(Refer to 8 - ELECTRICAL/POWER 
TOP/MOTOR - REMOVAL). 


Repair or replace binding cable as 
necessary. 


Broken or worn drive cable. Repair or replace binding cable as 
necessary. 


Replace the sunroof motor/module, 
(Refer to 8 - ELECTRICAL/POWER 
TOP/MOTOR - REMOVAL). 


Synchronize mechanisms, (Refer to 8 
- ELECTRICAL/POWER TOP/MOTOR 
- STANDARD PROCEDURE - 
SUNROOF MOTOR/MODULE 
CALIBRATION). 


Broken or disengaged trough guide. Repair trough guide as necessary. 


Binding cable. Repair or replace binding cable as 
necessary. 


Check the condition of the circuit, 
connections and wiring. Repair as 
necessary. 


Perform sunroof switch diagnostics, 
(Refer to 8 - ELECTRICAL/POWER 
TOP/SWITCH - DIAGNOSIS AND 
TESTING). 


Perform sunroof motor Re-initialization 
Standard Procedure, (Refer to 8 - 
ELECTRICAL/POWER TOP/MOTOR - 
STANDARD PROCEDURE - 
Re-Initialization). 

Replace the sunroof motor/module, 
(Refer to 8 - ELECTRICAL/POWER 
TOP/MOTOR - REMOVAL). 
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SYMPTOM POSSIBLE CAUSE CORRECTION 


Sunroof vents, but does not Binding cable or mechanism. Repair or replace binding cable as 
open. necessary. 


Inoperative sunroof "OPEN" circuit. Check the condition of the circuit, 
connections and wiring. Repair as 
necessary. 


Inoperative control switch. Perform sunroof switch diagnostics, 
(Refer to 8 - ELECTRICAL/POWER 
TOP/SWITCH - DIAGNOSIS AND 
TESTING). 


Inoperative sunroof motor/module. Replace the sunroof motor/module, 
(Refer to 8 - ELECTRICAL/POWER 
TOP/MOTOR - REMOVAL). 


Sunroof does not vent Binding cable or mechanism. Repair or replace binding cable as 
necessary. 


Inoperative sunroof "VENT" circuit. Check the condition of the circuit, 
connections and wiring. Repair as 
necessary. 


Inoperative control switch. Perform sunroof switch diagnostics, 
(Refer to 8 - ELECTRICAL/POWER 
TOP/SWITCH - DIAGNOSIS AND 
TESTING). 


Inoperative sunroof motor/module. Replace the sunroof motor/module, 
(Refer to 8 - ELECTRICAL/POWER 
TOP/MOTOR - REMOVAL). 


Glass movement not Glass and Track timing. Perform the necessary adjustments 
consistant or glass does not Glass and Track alignment. (Refer to 23 - BODY/SUNROOF/ 
operate smoothly Cables and Guide alignment. GLASS PANEL - ADJUSTMENTS). 
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MOTOR/MODULE - SUNROOF 


DIAGNOSIS AND TESTING 
MOTOR/MODULE 


For complete circuit diagrams, refer to the appropriate wiring information. The wiring information includes wir- 

ing diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, connector 

pin-out information and location views for the various wire harness connectors, splices and grounds. 

If the power top is completely inoperative perform the following diagnostic steps. 

1. Check the Accessory delay 25 amp fuse in the Totally Integrated Power Module (TIPM). If OK, go to Step 2. If 
not OK, repair the shorted circuit or component as required and replace the inoperative fuse. 

2. Partially remove the headliner to access the sunroof motor/module. 


3. Disconnect the motor/module electrical connector. With the ignition switch in the "RUN" position check for Battery 
voltage at the Accessory Relay Output terminal of the harness connector. If OK, go to Step 4. If not OK repair 
the Accessory Relay Output circuit as necessary. 

4. Using an ohmmeter test for continuity between the harness connector ground circuit and a known good ground. 
Continuity should be present. If OK, go to Step 5. If not OK, repair the open ground circuit as necessary. 


5. Turn the ignition switch to the “OFF” position. Reconnect the motor/module electrical connector. With the ignition 
switch in the "RUN" position check for 5 volts on the "VENT", "CLOSE" and "OPEN" control circuits at the back 
side of the motor/module connector. If OK, go to Step 6. If not OK, replace the motor/module assembly, (Refer 
to 8 - ELECTRICAL/POWER TOP/MOTOR - REMOVAL). 


6. Turn the ignition switch to the "OFF" position. Disconnect the motor/module and sunroof switch electrical con- 
nectors. Using an ohmmeter check for continuity on the "VENT", “CLOSE” and “OPEN” circuits between the 
motor/module and sunroof switch. Continuity should be present. If OK, (Refer to 8 - ELECTRICAL/POWER TOP/ 
SWITCH - DIAGNOSIS AND TESTING) for diagnosis of the sunroof switch. If not OK, repair the control circuits 
as necessary. 


STANDARD PROCEDURE 
POWER SUNROOF TIMING 


NOTE: Perform the timing procedures if any of the following conditions exist: 


e Glass skewed in the channel 

• One side of the glass dropping before the other while moving from "VENT" to "CLOSE" 
e Glass reversing direction when closing the sunroof 

e Glass will not close or may stop at the wrong location 

е The glass may over travel the “OPEN” position and stall the motor 

e [he glass may over travel the "CLOSE" position and stall the motor 


NOTE: The timing of the motor/module and the sunroof assembly play a critical role in the proper function 
of the sunroof. If the motor/module is removed and the sunroof glass or cables are moved the sunroof 
module will have to be timed. REFER to the following procedure for the necessary steps. 


1. Perform the motor/module re-initialization procedure, (Refer to 8 - ELECTRICAL/POWER TOP/MOTOR - STAN- 
DARD PROCEDURE). 


2. Remove the motor/module, (Refer to 8 - ELECTRICAL/POWER TOP/MOTOR - REMOVAL). 
. Remove sunroof glass panel (Refer to 23 - BODY/SUNROOF/GLASS PANEL - REMOVAL). 


4. Now place both right and left arms in the closed position. Using a screwdriver, push the plastic cable all the way 
forward in the track until the glass mounting arm drops into the closed position. 


5. Repeat this on the other side. 


6. To verify correct timing, there is an 1/8 inch hole in the cable ramp that must be aligned with the front glass 
mounting screw hole. 


со 
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7. Using an awl, verify alignment of both right and left timing holes. The tracks will now be timed to the fully closed 
position. 

8. Install the motor/module (Refer to 8 - ELECTRICAL/POWER TOP/MOTOR - INSTALLATION). 

9. Install the sunroof glass panel, (Refer to 23 - BODY/SUNROOF/GLASS PANEL - INSTALLATION). 


10. Perform the motor/module re-initialization procedure, (Refer to 8 - ELECTRICAL/POWER TOP/MOTOR - STAN- 
DARD PROCEDURE). 


RE-INITIALIZATION 


NOTE: If for some reason the sunroof is not operating normally it may be necessary to re-initialize the sun- 
roof assembly. This procedure should be attempted prior to any diagnosis of the sunroof system. 


NOTE: The re-initialization procedure is not complete if any one of the following conditions occurs before 
the re-initialization procedure is completed: 


e The sunroof switch is not held in the CLOSE position. 
e The ignition or battery power is lost. 
e The glass panel has not reached its closed position. 


NOTE: If the re-initialization procedure is not carried out completely, it must be started over. 


1. Cycle the sunroof to full “CLOSED” position. 


2. Once the sunroof is in the full "CLOSED" position, press and continuously hold the *CLOSE" button on the sun- 
roof switch. 


3. After a delay of 10 seconds the sunroof will begin to move past the normal "OPEN" position to the hard stop 
position. It will then reverse to the normal "VENT" position also known as the soft stop. Once the sunroof has 
reversed to the soft stop, immediately (within 5 seconds of stopping travel) release the “CLOSE” button and 
continuously press it again. 


4. After a delay of three seconds the sunroof will begin moving to the "OPEN" and then "CLOSED" position. When 
the roof reaches the fully "CLOSED" position and stops the "CLOSE" button can be released. 


The re-initialization procedure is now complete. Operate the sunroof in all directions to verify proper operation. 
INITIALIZATION 


NOTE: This procedure should be attempted any time a new motor/module is installed in the sunroof assem- 
bly. 


NOTE: The initialization procedure is not complete if any one of the following conditions occurs before the 
initialization procedure is completed: 


e The sunroof switch is not held in the CLOSE position. 
e The ignition or battery power is lost. 
e The glass panel has not reached its closed position. 


NOTE: if the initialization procedure is not carried out completely, it must be started over. 


1. Turn the ignition key to the "RUN" position. 
2. Continuously press the "CLOSE" button on the sunroof switch. 


3. The sunroof will begin to move past the normal "VENT" position to the hard stop position. It will then reverse to 
the normal "VENT" position also known as the soft stop. Once the sunroof has reversed to the soft stop, imme- 
diately (within 5 seconds of stopping travel) release the "VENT" button and continuously press it again. 

4. After a delay of three seconds the sunroof will begin moving to the "CLOSED" position. When the roof reaches 
the fully “CLOSED” position and stops the "VENT" button can be released. 


The initialization procedure is now complete. Operate the sunroof in all directions to verify proper operation. 
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REMOVAL 


NOTE: The sunroof system is timed from the fac- 
tory so that the motor/module shuts off automati- 
cally when the sunroof window reaches a certain 
position. Extreme care must be taken when remov- 
ing the motor/module from the sunroof assembly 
or this timing may be thrown off causing damage 
to the sunroof system. Anytime the motor/module 
needs to be removed from the sunroof assembly 
the sunroof window must be in the FULLY 
CLOSED POSITION if possible. 

If glass panel is not in the fully closed position 
and the motor/module is removed or inoperative, 
(Refer to 8 - ELECTRICAL/POWER TOP/MOTOR - 
STANDARD PROCEDURE). 


1. 
2. 


81098846 


Disconnect and isolate the negative battery cable. 


Remove headliner as necessary to gain access to sunroof motor/module. (Refer to 23 - BODY/INTERIOR/HEAD- 
LINER - REMOVAL) 


. Disconnect the electrical connector (1). 


Remove three motor assembly attaching screws (4) from bottom side of motor assembly (3) and remove motor 
assembly from the motor bracket (2). 


INSTALLATION 


NOTE: Before installing a new motor/module or 
the original motor/module ensure that the sunroof 
glass panel is in the FULLY CLOSED POSITION. If 
sunroof glass panel is not in the FULLY CLOSED 
POSITION, (Refer to 8 - ELECTRICAL/POWER TOP/ 
MOTOR - STANDARD PROCEDURE). 


1. 


. Place motor/module into position on the sunroof 


Ensure that sunroof assembly is in the FULLY 
CLOSED position before mounting the motor/mod- 
ule. If not in the fully closed position (Refer to 8 - 
ELECTRICAL/POWER TOP/MOTOR - STANDARD 
PROCEDURE). 


housing and install attaching screws. Tighten the 
screws to 3.5 N-m (31 in. lbs.) torque. 


81098846 


. Connect the motor/module, and sunroof switch wire 


connectors. 


. Install sunroof glass panel (Refer to 23 - BODY/SUNROOF/GLASS PANEL - INSTALLATION). 
. Connect the battery negative cable. 
. Perform the motor/module initialization procedure, (Refer to 8 - ELECTRICAL/POWER TOP/MOTOR - STAN- 


DARD PROCEDURE - MOTOR/MODULE INITIALIZATION). 


. Verify sunroof operation and alignment, and adjust as necessary. (Refer to 23 - BODY/SUNROOF/GLASS 


PANEL - ADJUSTMENTS). 
Disconnect and isolate battery negative cable. 
Complete the headliner installation. (Refer to 23 - BODY/INTERIOR/HEADLINER - INSTALLATION) 
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SWITCH-SUNROOF 
DESCRIPTION 


The power sunroof switch (2) is a combination push- 
button and rocker switch module mounted in the Cour- 
tesy/Reading Lamp assembly (1). The sunroof switch 
is a direct contact unit that is directly wired to the sun- 
roof motor/module assembly. The sunroof switch per- 
forms the following functions: 

e Power sunroof open (back of switch pushed) 
Power sunroof express open (back of switch 
pushed and released) 

Power sunroof closed (front of switch pushed) 


Power sunroof express closed (front of switch 
pushed and released) 


Power sunroof vent (switch center button 


pushed) 
The power sunroof switch cannot be repaired. If the 
individual components are damaged or inoperative the 818351ае 


switch assembly must be replaced, (Refer to 8 - 
ELECTRICAL/POWER TOP/SWITCH - REMOVAL). 


OPERATION 


The sunroof is electrically operated from two switches located in the headliner on the courtesy/reading lamp assem- 
bly. The power sunroof switch is hard wired to the sunroof motor/module assembly. The "VENT" switch is a push 
button type switch and opens the sunroof to the vent position only. The other switch “OPEN/CLOSED” is a rocker 
type switch for opening and closing the sunroof. Pressing and releasing the open button once, the sunroof will 
express open and the wind deflector will raise. If the button is pressed a second time the sunroof will stop in that 
position. Pressing and releasing the close button once will express close the sunroof. If the close button is pressed 
a second time during the express close operation the sunroof will stop in that position. 

The switch is grounded at one terminal and receives a 5 volt signal from the sunroof motor/module on the remaining 
three terminals. The switch pulls down the 5 volt reference voltage from the module signaling it to perform the 
desired function. 

For complete circuit diagrams, refer to the appropriate wiring information. The wiring information includes wir- 
ing diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, connector 
pin-out information and location views for the various wire harness connectors, splices and grounds. 


DIAGNOSIS AND TESTING 
SUNROOF SWITCH 


For complete circuit diagrams, refer to the appropriate wiring information. The wiring information includes wir- 

ing diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, connector 

pin-out information and location views for the various wire harness connectors, splices and grounds. 

1. Remove the power sunroof switch, (Refer to 8 - ELECTRICAL/POWER TOP/SWITCH - REMOVAL). 

2. Disconnect the power sunroof switch wire harness connector. 

3. With the ignition key in the "RUN" position check for 5 volts on the “OPEN”, “CLOSE” and “VENT” circuits of the 
sunroof switch harness connector. If OK, go to Step 4. If not OK, inspect the wiring harness and connectors 
between the motor/module and switch for damage and repair as necessary. 
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4. With the ignition key in the “OFF” position check for continuity between the ground circuit of the sunroof switch 
harness connector and a known good ground. Continuity should be present. If OK, go to Step 5. If not OK, 
inspect the wiring harness and connector and repair the ground circuit as necessary. 


5. Using an ohmmeter, test the continuity of the 
power sunroof switch in each switch position. Refer 
to the POWER SUNROOF SWITCH CONTINUITY 
TABLE . If OK, inspect the wiring harness and con- 
nectors for damage and repair as necessary. If not 
OK, replace the power sunroof switch, (Refer to 8 - 
ELECTRICAL/POWER TOP/SWITCH - 
REMOVAL). 


814708c3 


POWER SUNROOF SWITCH CONTINUITY TABLE 


SWITCH POSITION rS iem 


ДЕ 


REMOVAL 


1. Disconnect and isolate the negative battery cable. 


2. Remove the courtesy/reading lamp lens (5). Insert 
a suitable flat bladed tool into the slot (6) in the 
courtesy/reading lamp assembly (2). Pivot the lens 
down and to the left to release the holding tab (4). 


81835562 
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3. Using a suitable flat bladed tool, release the 
mounting tabs (5) from the sides of the sunroof (1) (2) 
control switch (4) and pull the switch down from the 
courtesy/reading lamp assembly (2). 


81835670 


4. Disconnect the electrical connector (3) from the 


sunroof control switch (4). 
5. Remove the switch from the vehicle. 


8183567a 


INSTALLATION 


1. Position the sunroof control switch (4) into the vehi- 


cle. 
2. Connect the sunroof control switch electrical con- 
nector (3). 


|) 
/ 


8183567а 
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3. Insert the sunroof control switch (4) into the cour- 
tesy/reading lamp assembly (2). Push up on the (1) (2) 
switch until it is securely held in place by Ше 
mounting tabs (5). 


ж 
а! 


авг) 
- | 
mor 
| 271 BE 
© 


gh. 


[ 
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4. Insert the mounting tab (4) on the lamp lens (5) 


into the right side of the lamp assembly and pivot 
the lens up until it snaps securely in place. 


5. Connect the negative battery cable. 


81835562 
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POWER WINDOWS 
DESCRIPTION 


The power window system allows each of the door windows to be raised and lowered electrically by actuating a 
switch on the driver's door trim panel. The front window switch allows the front occupants to lock out the individual 
rear switches from operation. The power window system receives battery feed through a circuit breaker in the fuse 
block, only when the ignition switch is in the ON position. 


The power window system includes the power window switches on the driver's door trim panel, passenger door and 
rear doors, the circuit breaker in the fuse block, and the power window motors. 


OPERATION 


The front and rear window lift motors are of the permanent magnet type. A battery positive and negative connection 
to either of the two motor terminals will cause the motor to rotate in one direction. Reversing current through these 
same two connections will cause the motor to rotate in the opposite direction. 


Each individual motor is grounded through their respective switch. 


DIAGNOSIS AND TESTING - POWER WINDOWS 
WIRING VOLTAGE TEST 


The following wiring test determines whether or not voltage is continuous through the body harness to the front 
Switch. 


1. Remove the power window switch and bezel. 

2. Disconnect wire connector from back of power window switch. 
3. Switch ignition to the ON position. 
4 


. Connect the clip end of a 12 volt test light to Pin 4 of the window switch harness connector. Touch the test light 
probe to Pin 3. 


e |f the test light illuminates, the wiring circuit between the battery and switch is OK. 


e |f the lamp does not illuminate, first check 30 amp circuit breaker in the fuse block. If circuit breaker is OK, 
then check for a broken wire. 


For complete circuit diagrams, refer to the appropriate wiring information. 


POWER WINDOW MOTOR TEST 

If the power window motor is receiving proper current and ground and does not operate, proceed with motor test. 
For complete circuit diagrams, refer to the appropriate wiring information. 

. Remove front door trim panel as necessary to gain access to power window motor wire connector. 

. Disconnect power window motor wire connector from door harness. 

. Using two jumper wires, connect one to a battery (+) source and the other to a good ground (-). 

. Connect the Negative (-) jumper probe to one of the motor connector terminals. 

. Momentarily touch the Positive (+) jumper probe to the other motor connector terminal. 


O A о го — 


When positive probe is connected the motor should rotate in one direction to either move window up or down. If 

window is all the way up or down the motor will grunt and the inner door panel will flex when actuated in that one 

direction. 

6. Reverse jumper probes at the motor connector terminals and window should now move in opposite direction. If 
window does not move or grunt, replace the motor. 

If window moved completely up or down, reverse the jumper probes and cycle window to the opposite position to 

verify full operation. 


If motor grunts and does not move, verify that regulator is not binding. 
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POWER WINDOW SWITCH 
DIAGNOSIS AND TESTING - POWER WINDOW SWITCH 


Remove the switch. Using an ohmmeter, test the win- 


dow switch for continuity in all positions listed in the (4) cue (8) 
Continuity Table. Refer to the Power Window Switch засече. 
Continuity table to determine if continuity is correct. (7) Үр (4) 


80a7e2ba 


POWER WINDOW SWITCH CONTINUITY TABLE - 
SEDAN 


80f643a7 


SWITCH POSITION CONTINUITY BETWEEN 
Т” FRONT WINDOW SWITCH 


LOCKOUT SWITCH (TOP PIN 12 AND 5 
OF SWITCH DEPRESSED) 


еа 


RIGHT REAR UP PIN 12 AND 1 


RIGHT REAR DOWN PIN 12 AND 2 
LEFT OR RIGHT REAR 
SWITCH 
OFF PIN 2 AND 5 
PIN 3 AND 8 


DOWN PIN 4 AND 8 


To test the left front down and express down switch position, connect pin 4 to ground and pin 12 to a 12 volt source. 
Using a voltmeter, measure for voltage from pin 13 to ground. 


To test the right front down and express down switch position, connect pin 4 to ground and pin 12 to a 12 volt 
source. Using a voltmeter, measure for voltage from pin 3 to ground. If the correct results are not obtained, replace 
the switch. 
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POWER WINDOWS 


REMOVAL 


1. 
2. 


Disconnect and isolate the battery negative cable. 


Remove the front door bolster. (Refer to 23 - 
BODY/DOOR - FRONT/DOOR - REMOVAL). 


. Disconnect the electrical harness connectors. 
. With the bolster on the bench, gently pry in on the 


tabs of the mirror switch and push through the front 
of the cover and remove. 


INSTALLATION 


1. 


Place the mirror switch in bolster opening and 
firmly snap into place. 


. Connect the electrical harness connectors. 
. Install the front door bolster. (Refer to 23 - BODY/ 


DOOR - FRONT/DOOR - INSTALLATION) 


. Connect the battery negative cable. 


PM 
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WINDOW MOTOR 
REMOVAL 


. Move the window to the full UP position, if possible. 

. Disconnect and isolate the battery negative cable. 

. Remove door trim panel (Refer to 23 - BODY/DOOR - FRONT/TRIM PANEL - REMOVAL). 
. Disconnect electrical harness connector from motor. 

Remove window regulator. 


о ос ло ол = 


. With regulator on bench, remove four screws retaining the motor to the regulator and remove motor. 


INSTALLATION 


1. With regulator on bench, install four screws retaining the motor to the regulator. 

. Install the window regulator. 

. Connect the electrical harness connector to window motor. 

. Install door trim panel (Refer to 23 - BODY/DOOR - FRONT/TRIM PANEL - INSTALLATION). 
. Connect battery negative cable. 


о љо го 
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WINDOW REGULATOR MODULE 
DESCRIPTION 


The window regulator modules are directly connected 
to each of the front door window regulator motors. The 
window switches are hard wired by a mux circuit to 
the respective window regulator module. The respec- 
tive rear window motor is hard wired to the module. 
The front window motor is directly attached to the 
module. Both front door window switches have the 
express down feature. The module will cease lowering 
the front glass when a fully down position is sensed 
through the hall effect sensor. 


When a module must be replaced, it is necessary to 
replace the entire regulator assembly. 


81349d87 


OPERATION 


When a door is opened, the respective module will receive a signal from the door ajar switch or the window drop 
switch. The window drop switch is directly controlled by both the interior and the exterior door handle switches. The 
drop switch is part of the door latch. This switch is faster than the door ajar switch to signal an open door operation. 
At that point the module will drop the front door glass 10 mm (.5 in). However, if the window drop switch should fail, 
the door ajar sense would also drop the window 10 mm (.5 in) and the module would set a trouble code. When the 
module then receives a door ajar switch open (door closed) it would raise the window 10 mm (.5 in). The module 
knows the position of the window by counting the motor rotation through the hall effect sensor in the module. If a 
door window is raised while that door is open, the module will raise the glass up, but when the door is closed it will 
raise the glass an additional 10 mm (.5 in). When the convertible top down switch is pressed to the first detent, 
input is received by the driver window regulator module and passenger window regulator module, which will lower 
the front windows approximately 40 mm (1.6 in), and lower the rear windows approximately 55 mm (2 in). After a 
200 ms delay, it energizes the power top down relay to lower the convertible top. 


DIAGNOSIS AND TESTING - WINDOW REGULATOR MODULE 


Any diagnosis of the Window Regulator Modules should begin with the use of the scan tool. For informa- 
tion on the use of the scan tool, refer to the appropriate Diagnostic Service Information. 


For complete circuit diagrams, refer to the appropriate wiring information. 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, seat belt ten- 
sioner, side airbag, or instrument panel component diagnosis or service. Disconnect and isolate the battery 
negative (ground) cable, then wait two minutes for the airbag system capacitor to discharge before per- 
forming further diagnosis or service. This is the only sure way to disable the airbag system. Failure to take 
the proper precautions could result in accidental airbag deployment and possible personal injury. 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Driver Squib 1 circuits. The ORC will 
set this DTC if it detects low resistance on the Driver Squib 1 circuits. 


Possible Causes 


(R43) DRIVER SQUIB 1 LINE 2 CIRCUIT OR (R45) DRIVER SQUIB 1 LINE 1 CIRCUIT SHORTED TO GROUND 


STEERING CONTROL MODULE 
DRIVER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED ОТС 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 


Turn the ignition on. 
Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 5 


2. CHECK FOR SHORTED SQUIB CIRCUITS IN DRIVER AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Driver Airbag Squib connectors. 


WARNING: To avoid personal injury or death, do not place an 
intact undeployed airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-1 Jumper to the Driver Airbag 
Squib connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B1B00 DRIVER AIRBAG SQUIB 1 
CIRCUIT LOW? 
Yes | »» Go To 3 


No >> Replace the Driver Airbag in accordance with the Service 
Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


DRIVER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


| 
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3. CHECK STEERING CONTROL MODULE (CLOCKSPRING) SQUIB CIRCUITS FOR A SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Driver Airbag 
Squib connectors. 


Disconnect the Steering Control Module C4 connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Steering 
Control Module C4 connector. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTCs. 


Does the scan tool display: В1В00 DRIVER AIRBAG SQUIB 1 
CIRCUIT LOW? 
>> Go То 4 


>> Replace the Steering Column Control Module in accordance 
with the Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


Yes 
No 


MODULE- 


STEERING 
CONTROL C4 


PASSENGER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 
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4. CHECK (R43) DRIVER SQUIB 1 LINE 2 CIRCUIT AND (R45) DRIVER SQUIB 1 LINE 1 CIRCUIT FOR A 


SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Steering Control 
Module C4 connector. 


Disconnect the ORC connectors. 
NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443-25 Load Tool ORC Adaptor to the ORC connectors. 


Measure the resistance of the (R43) Driver Squib 1 Line 2 circuit 
between the 8443-25 Adapter cavity 24-17 and ground. 


Measure the resistance of the (R45) Driver Squib 1 Line 1 circuit 
between 8443-25 Adapter cavity 24-17 ground. 


Is the resistance below 10k ohms for either measurement? 


Yes >> Repair the Driver Squib 1 circuits with resistance below 10k 
ohms for a short to ground. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 


= 24-17 


е 
2 ве се 2 


ORC ADAPTER. 
8443-25 


81822985 


WARNING: If Ше Occupant Restraint Controller (ORC) is dropped at any time, it must be replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 


utes before proceeding. 
Replace the ORC in accordance with Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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5. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 


e Set Condition: 


The Occupant Restraint Controller (ORC) monitors the voltage on the Driver Squib 1 circuits. The ORC will set 


this DTC if it detects voltage on the Driver Squib 1 circuits. 


Possible Causes 


PM 


(R43) DRIVER SQUIB 1 LINE 2 CIRCUIT OR (R45) DRIVER SQUIB 1 LINE 1 CIRCUIT SHORTED TO BATTERY 


STEERING CONTROL MODULE 
DRIVER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED ОТС 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 


test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 5 


2. CHECK FOR SHORTED SQUIB CIRCUITS IN DRIVER AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Driver Airbag Squib connectors. 


WARNING: To avoid personal injury or death, do not place an 
intact undeployed airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-1 Jumper to the Driver Airbag 
Squib connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B1B01 DRIVER AIRBAG SQUIB 1 
CIRCUIT HIGH? 
Yes | »» Go To 3 


No >> Replace the Driver Airbag in accordance with the Service 
Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


DRIVER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 
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3. CHECK STEERING CONTROL MODULE (CLOCKSPRING) SQUIB CIRCUITS FOR A SHORT TO BATTERY 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Driver Airbag 
Squib connectors. 


Disconnect the Steering Control Module C4 connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-19 Jumper to the Steering Con- 
trol Module C4 connector. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTCs. 


Does the scan tool display: B1B01 DRIVER AIRBAG SQUIB 1 
CIRCUIT HIGH? 
Yes >> Go То 4 


Мо >> Replace the Steering Control Module in accordance with the 
Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


MODULE- 


STEERING 
CONTROL C4 


PASSENGER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO2 
8181e13e 


4. CHECK (R43) DRIVER SQUIB 1 LINE 2 CIRCUIT AND (R45) DRIVER SQUIB 1 LINE 1 CIRCUIT FOR A 


SHORT TO BATTERY 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Steering Control 
Module C4 connector. 


Disconnect the ORC connectors. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC 8443-25 Adaptor to the ORC con- 
nectors. 

WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 

Measure the voltage of the (R43) Driver Squib 1 Line 2 circuit between 
the adapter and ground. 

Measure the voltage of the (R45) Driver Squib 1 Line 1 circuit between 
the adapter connector and ground. 


Is there any voltage present for either measurement? 


1 0600000 8 
т 9900000 1? 
з 0000900 з 
9 000000 = 
5 000000 э 
зї oo 32 


2 во өө 4 


ORC ADAPTER 
8443-25 
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Үе<$ >> Нераг the Driver Squib 1 circuits with voltage present for a short to battery. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 


WARNING: If Ше Occupant Restraint Controller (ORC) is dropped at any time, it must бе replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding.Replace the ORC in accordance with Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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5. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Driver Squib 1 circuits. The ORC will 
set this DTC if it detects an open or high resistance on the Driver Squib 1 circuits. 


Possible Causes 


(R43) DRIVER SQUIB 1 LINE 2 CIRCUIT OPEN 
(R45) DRIVER SQUIB 1 LINE 1 CIRCUIT OPEN 


STEERING CONTROL MODULE 
DRIVER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED ОТС 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 6 


2. CHECK FOR OPEN SQUIB CIRCUITS IN DRIVER AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Driver Airbag Squib connectors. 


DRIVER AIRBAG 
SQUIB CIRCUITS 
NO.1 


WARNING: To avoid personal injury or death, do not place an NO.2 
intact undeployed airbag face down on a hard surface, the airbag 


will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-1 Jumper to the Driver Airbag 
Squib connectors. 

WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 

With the scan tool, read the active ORC DTCs. 


Does the scan tool display: B1B02 DRIVER AIRBAG SQUIB 1 
CIRCUIT OPEN? 


Yes >> Go To 3 


No >> Replace the Driver Airbag in accordance with the Service 
Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. m 
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3. CHECK STEERING CONTROL MODULE (CLOCKSPRING) SQUIB CIRCUITS FOR AN OPEN 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Driver Airbag 
Squib connectors. 


Disconnect the Steering Control Module C4 connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-19 Jumper to the Steering Con- 
trol Module C4 connector. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTCs. 


Does the scan tool display: 81802 DRIVER AIRBAG SQUIB 1 
CIRCUIT OPEN? 
>> Go То 4 


Мо >> Replace the Steering Control Module in accordance with the 
Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


Yes 


4. CHECK (R43) DRIVER SQUIB 1 LINE 2 CIRCUIT FOR AN OPEN 


MODULE- 


STEERING 
CONTROL C4 


PASSENGER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO2 
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WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Steering Control 
Module C4 connector. 


Disconnect the ORC connectors. 
NOTE: Check connectors - Clean and repair as necessary. 


Connect the 8443-24 Load Tool ORC 8443-25 Adaptor to the ORC con- 
nectors. 


Measure the resistance of the (R43) Driver Squib 1 Line 2 circuit 
between the Steering Control Module C4 connector cavity 4 and the 
ORC Load Tool 8443-25 Adaptor cavity 24-17. 


Is the resistance below 1.0 ohm? 


>> Go То 5 


No >> Repair the R43 Driver Squib 1 Line 2 circuit for an open. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


Yes 


MODULE- 
STEERING 
CONTROL C4 


5 000000 21 се оо” 


31 се 


ORC ADAPTER 
8443-25 


81822940 
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5. CHECK (R45) DRIVER SQUIB 1 LINE 1 CIRCUIT FOR AN OPEN 


Measure the resistance of the (R45) Driver Squib 1 Line 1 circuit 
between the Steering Control Module C4 connector and the ORC Load 


Tool 8443-25 Adaptor. [0] ) 
Is the resistance below 1.0 ohm? 


Yes >> ЧР 
WARNING: If the Occupant Restraint Controller (ORC) is dropped Е zi i 
at any time, it must be replaced. Failure to take the proper precau- ZA E 


tions can result in accidental airbag deployment and personal MODULE: 

injury or death. 3 Бони 

WARNING: To avoid personal injury or death, turn the ignition off, 

disconnect the battery and wait two minutes before proceeding.Re- 

place the ORC in accordance with Service Information. ver 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Repair the (R45) Driver Squib 1 Line 1 circuit for an open. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


1 900000 в 1 epocos 


и ооо 15 
ө 606600 ~ 16 оббво 20 
2100 OOo 


ORC ADAPTER 
8443-25 


818229cb 


6. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 
With the scan tool, record and erase all Airbag System Module DTCs. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram / schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 
Reconnect all disconnected components and harness connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 

Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 


РМ RESTRAINTS - ELECTRICAL DIAGNOSTICS 80-17 


B1B03-DRIVER AIRBAG SQUIB 1 CIRCUIT SHORTED TOGETHER 


p———————————- 7] MODULE. 
| OCCUPANT 
RESTRAINT 
| | CONTROLLER 
| (ORC) 
DRIVER DRIVER DRIVER prver | 
| 5008 SQUIB1 80082 SQUB2 | 
OPE CC маны ы 
18 Y €1 тїсї 2Y жҮсі 
R45 раз R63 R61 
18 18 в 18 
16/80 LGIBR LGIBK LGNT 
TWISTED TWISTED 
PAIR PAIR 
la “а ай 
ил А 6201 
ил А 6200 
R45 мз Rô3 R61 
18 18 в 18 
16/80 1686 LGIBK LGNT 
TWISTED TWISTED 
PAIR PAIR 
ac “а га “а 
3 A C4 shea 1264 2А с4 
IT —-—31--T---rT умови. 
STEERING 
| | CONTROL 
p ed n ——— esl 
RBS R61 
2 ; 
Y 
TWISTED 
PAIR 
R43 ^^ 7» 
LB BR DRIVER DRIVER ean 
TWISTED SQUIB 2 SQUIB 2 
PAIR LINE 1 LINE? | SQUIB 2 
ac ™ al 


1 2 


ОКМЕК DRIVER 
SQUIB 1 SQUIB 1 
LINE 1 LINE 2 


AIRBAG- 
DRIVER 
SQUIB 1 


Ко YELLOW 


a BLACK/YELLOW A NATURAL/YELLOW 


a п 
О О 
2 1 2 1 1 4 п п 
[= ө e 
or ат 
Ов ag 
ca a 
MODULE. M Ша ac, 12 
STEERING 
CONTROL с4 
AIRBAG- MODULE- 
Анка: DRIVER OCCUPANT 
SQUIB 1 SQUIB 2 RESTRAINT 
CONTROLLER C1 
(ORC) 


8181е12е 


For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 


e Set Condition: 


The Occupant Restraint Controller (ORC) monitors the resistance of the Driver Squib 1 circuits. The ORC will 


PM 


set this DTC if it detects low resistance between the Driver Squib 1 circuits. 


Possible Causes 


(R43) DRIVER SQUIB 1 LINE 2 CIRCUIT SHORTED TO (R45) DRIVER SQUIB 1 LINE 1 CIRCUIT 


STEERING CONTROL MODULE 
DRIVER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED ОТС 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 


test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 5 


2. CHECK FOR SHORTED SQUIB CIRCUITS IN DRIVER AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
WARNING: To avoid personal injury or death, do not place an 
intact undeployed airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

Disconnect the Driver Airbag Squib connectors. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-1 Jumper to the Driver Airbag 
Squib connectors. 

WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 

With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B1B03 DRIVER AIRBAG SQUIB 1 
CIRCUIT SHORTED TOGETHER? 


Yes >> Go То З 


No >> Heplace the Driver Airbag in accordance with the Service 
Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


DRIVER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


81822973 
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3. CHECK STEERING CONTROL MODULE C4 (CLOCKSPRING) SQUIB CIRCUITS FOR A SHORT 
TOGETHER 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Driver Airbag 
Squib connectors. 


Disconnect the Steering Control Module C4 connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-19 Jumper to the Steering Con- 
trol Module C4 connector. 


MODULE- 


STEERING 
CONTROL C4 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTCs. 


Does the scan tool display: B1B03 DRIVER AIRBAG SQUIB 1 
CIRCUIT SHORTED TOGETHER? 
Yes >> Go То 4 


No >> Replace the Steering Control Module in accordance with the 
Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


PASSENGER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


8181e13e 


4. CHECK (R43) DRIVER SQUIB 1 LINE 2 CIRCUIT FOR A SHORT TO (R45) DRIVER SQUIB 1 LINE 1 
CIRCUIT 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Steering Control 
Module connector. 


Disconnect the ORC connectors. 
NOTE: Check connectors - Clean and repair as necessary. 


Connect the 8443 Load Tool ORC 8443-25 Adaptor to the ORC con- 
nectors. 


Measure the resistance between the (R43) Driver Squib 1 Line 2 circuit 
and the (R45) Driver Squib 1 Line 1 circuit at the ORC 8443-25 Adapter voe], 
cavities 24-22 and 24-21. nee бе ~ 


Is the resistance below 10k ohms? 


ORC ADAPTER 
8443-25 


Yes >> Repair ће (R43) Driver Squib 1 Line 2 circuit for a short to 
the (R45) Driver Squib 1 Line 1 circuit. 818229d4 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 


WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must be replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Replace the ORC in accordance with Service Information. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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5. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Driver Squib 2 circuits. The ORC will 
set this DTC if it detects low resistance on the Driver Squib 2 circuits. 


Possible Causes 


(R63) DRIVER SQUIB 2 LINE 1 CIRCUIT OR (R61) DRIVER SQUIB 2 LINE 2 CIRCUIT SHORTED TO GROUND 


STEERING CONTROL MODULE 
DRIVER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ОРО) 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 5 


2. CHECK FOR SHORTED SQUIB CIRCUITS IN DRIVER AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Driver Airbag Squib connectors. 


WARNING: To avoid personal injury or death, do not place an 
intact undeployed airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-1 Jumper to the Driver Airbag 
Squib connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTOs. 


Does the scan tool display: 81804 DRIVER AIRBAG SQUIB 2 
CIRCUIT LOW? 
Yes >> Go To 3 


No >> Replace the Driver Airbag in accordance with the Service 
Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


DRIVER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


| 
81822973 
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3. CHECK STEERING CONTROL MODULE (CLOCKSPRING) SQUIB CIRCUITS FOR A SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool Jumper from the Driver Airbag Squib 
connectors. 


Disconnect the Steering Control Module C4 connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-19 Jumper to the Steering Con- 
trol Module C4 connector. 


MODULE- 


STEERING 
CONTROL C4 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTCs. 


Does the scan tool display: 81804 DRIVER AIRBAG SQUIB 2 
CIRCUIT LOW? 
Yes >> Go То 4 


No >> Replace the Steering Control Module in accordance with the 
Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


PASSENGER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO2 
8181e13e 


4. CHECK (R63) DRIVER SQUIB 2 LINE 1 CIRCUIT AND (R61) DRIVER SQUIB 2 LINE 2 CIRCUIT FOR A 
SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Steering Control 
Module C4 connector. 


Disconnect the ORC connectors. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC Adaptor to the ORC connectors. 
Measure the resistance of the (R63) Driver Squib 2 Line 1 circuit 
between ground and the ORC 8443-25 Adaptor cavity 24-22. 

Measure the resistance of the (R61) Driver Squib 2 Line 2 circuit 
between ground and the ORC 8443-25 Adaptor cavity 24-21. 


Is the resistance below 10k ohms for either measurement? ORC ADAPTER 


8443-25 


Yes >> Repair the Driver Squib 2 circuits with resistance below 10k 
ohms for a short to ground. 818229de 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 
WARNING: If Ше Occupant Restraint Controller (ORC) is dropped at any time, it must бе replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Replace the ORC in accordance with Service Information. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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5. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 


e Set Condition: 


The Occupant Restraint Controller (ORC) monitors the voltage on the Driver Squib 2 circuits. The ORC will set 


this DTC if it detects voltage on the Driver Squib 2 circuits. 


Possible Causes 


PM 


(R63) DRIVER SQUIB 2 LINE 1 CIRCUIT OR (R61) DRIVER SQUIB 2 LINE 2 CIRCUIT SHORTED TO BATTERY 


STEERING CONTROL MODULE 
DRIVER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The Scan Tool, SRS Airbag Load Tool MRL 8443 and DVOM are required to perform the following 


test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 5 


2. CHECK FOR SHORTED SQUIB CIRCUITS IN DRIVER AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Driver Airbag Squib connectors. 


WARNING: To avoid personal injury or death, do not place an 
intact undeployed airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-1 Jumper to the Driver Airbag 
Squib connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTCs. 


Does the scan tool display: B1B05 DRIVER AIRBAG SQUIB 2 
CIRCUIT HIGH? 
Yes >> Со То3 


No >> Replace the Driver Airbag in accordance with the Service 
Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


DRIVER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


| 
81822973 
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3. CHECK STEERING CONTROL MODULE (CLOCKSPRING) SQUIB CIRCUITS FOR A SHORT TO BATTERY 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Driver Airbag 
Squib connectors. 


Disconnect the Steering Control Module C4 connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-19 appropriate Jumper to the 
Steering Control Module C4 connector. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTCs. 


Does the scan tool display: B1B05 DRIVER AIRBAG SQUIB 2 
CIRCUIT HIGH? 
Yes >> Go То 4 


Мо >> Replace the Steering Control Module in accordance with the 
Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


MODULE- 


PASSENGER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


STEERING 
CONTROL C4 


8181e13e 


4. CHECK (R63) DRIVER SQUIB 2 LINE 1 CIRCUIT AND (R61) DRIVER SQUIB 2 LINE 2 CIRCUIT FOR A 


SHORT TO BATTERY 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Steering Control 
Module connector. 


Disconnect the ORC connectors. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool ORC 8443-25 Adaptor to the ORC connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 


Measure the voltage of the (R63) Driver Squib 2 Line 1 circuit between 
the 8443-25 Adaptor cavity 24-21 and ground. 


Measure the voltage of the (R61) Driver Squib 2 Line 2 circuit between 
the 8443-25 Adaptor cavity 24-22 and ground. 


Is there any voltage present for either measurement? 


Yes >> Repair the Driver Squib 2 circuits with voltage present for а 
short to battery. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 


24-21 


1 0600000 6 
т 600000 12 
7 000000 18 
19 O00000 2 


ORC ADAPTER 
8443-25 


81822а0а 


WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must бе replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 
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WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


Replace the ORC in accordance with Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


5. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Driver Squib 2 circuits. The ORC will 
set this DTC if it detects an open or high resistance on the Driver Squib 2 circuits. 


Possible Causes 


(R63) DRIVER SQUIB 2 LINE 1 CIRCUIT OPEN 
(R61) DRIVER SQUIB 2 LINE 2 CIRCUIT OPEN 


STEERING CONTROL MODULE 
DRIVER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED ОТС 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 6 


2. CHECK FOR OPEN SQUIB CIRCUITS IN DRIVER AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Driver Airbag Squib connectors. 


DRIVER AIRBAG 
SQUIB CIRCUITS 
NO.1 


WARNING: To avoid personal injury or death, do not place an NO.2 
intact undeployed airbag face down on a hard surface, the airbag 


will propel into the air if accidentally deployed. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-1 Jumper to the Driver Airbag 
Squib connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTCs. 


Does the scan tool display: B1B06 DRIVER AIRBAG SQUIB 2 
CIRCUIT OPEN? 
Yes >> GoTo3 


No >> Replace the Driver Airbag in accordance with the Service 
Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. m 


| 
81822973 


РМ 


RESTRAINTS - ELECTRICAL DIAGNOSTICS 


3. CHECK STEERING CONTROL MODULE (CLOCKSPRING) SQUIB CIRCUITS FOR AN OPEN 
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WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Driver Airbag 
Squib connectors. 


Disconnect the Steering Control Module C4 connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate 8443-19 Jumper to the 
Steering Control Module C4 connector. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTCs. 


Does the scan tool display: B1B06 DRIVER AIRBAG SQUIB 2 
CIRCUIT OPEN? 
>> Go To 4 


>> Replace the Steering Control Module in accordance with the 
Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


Yes 
No 


4. CHECK (R63) DRIVER SQUIB 2 LINE 1 CIRCUIT FOR AN OPEN 


MODULE- 


STEERING 
CONTROL C4 


PASSENGER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


8181e13e 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Steering Control 
Module connector. 


Disconnect the ORC connectors. 
NOTE: Check connectors - Clean and repair as necessary. 


Connect the 8443 Load Tool ORC 8443-25 Adaptor to the ORC con- 
nectors. 


Measure the resistance of the (R63) Driver Squib 2 Line 1 circuit 
between the Steering Control Module C4 connector and the ORC Load 
Tool 8443-25 Adaptor cavity 24-22. 


Is the resistance below 1.0 ohm? 
>> Go То 5 


>> Repair the (R63) Driver Squib 2 Line 1 circuit for an open. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


Yes 
No 


_ 18888]. 


MODULE- 
STEERING 
CONTROL C4 


1 000000 в 
т 600000 12 


5 000000 з 
31 се 32 


ОКС АПАРТЕК 
8443-25 


1 350000 5 


и \ообе + 
в Ееее го 
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5. CHECK (R61) DRIVER SQUIB 2 LINE 2 CIRCUIT FOR AN OPEN 


Measure the resistance of the (R61) Driver Squib 2 Line 2 circuit 
between the Steering Control Module C4 connector and the ORC Load 


Tool 8443-25 Adaptor cavity 24-21. [0] 
Is the resistance below 1.0 ohm? 
Yes >> 


WARNING: If the Occupant Restraint Controller (ORC) is dropped JSS 4 


at any time, it must be replaced. Failure to take the proper precau- 


tions can result in accidental airbag deployment and personal 
2 


injury or death. MODULE- 
WARNING: To avoid personal injury or death, turn the ignition off, 5. 
disconnect the battery and wait two minutes before proceeding. 

Replace the ORC in accordance with Service Information. 24-21 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Hepair the (R61) Driver Squib 2 Line 2 circuit for an open. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


ORC ADAPTER 
8443-25 


81822a12 


6. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 
e Wiggle the wiring harness and connectors of the related airbag circuit. 
e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 


e Set Condition: 


The Occupant Restraint Controller (ORC) monitors the resistance of the Driver Squib 2 circuits. The ORC will 


PM 


set this DTC if it detects low resistance between the Driver Squib 2 circuits. 


Possible Causes 


(R63) DRIVER SQUIB 2 LINE 1 CIRCUIT SHORTED TO (R61) DRIVER SQUIB 2 LINE 2 CIRCUIT 


STEERING CONTROL MODULE 
DRIVER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The Scan Tool, SRS Airbag Load Tool MRL 8443 and DVOM are required to perform the following 


test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 5 


2. CHECK FOR SHORTED SQUIB CIRCUITS IN DRIVER AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
WARNING: To avoid personal injury or death, do not place an 
intact undeployed airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

Disconnect the Driver Airbag Squib connectors. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-1 Jumper to the Driver Airbag 
Squib connectors. 

WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 

With the scan tool, read the active ORC DTOs. 


Does the scan tool display: В1В07 DRIVER AIRBAG SQUIB 2 
CIRCUIT SHORTED TOGETHER? 


Yes >> Go То З 


No >> Heplace the Driver Airbag in accordance with the Service 
Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


DRIVER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


81822973 
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3. CHECK STEERING CONTROL MODULE (CLOCKSPRING) SQUIB CIRCUITS FOR A SHORT TOGETHER 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and jumper from the Driver Airbag Squib 
connectors. 


Disconnect the Steering Control Module C4 connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-19 Jumper to the Steering Con- 
trol Module C4 connector. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTCs. 


Does the scan tool display: B1B07 DRIVER AIRBAG SQUIB 2 
CIRCUIT SHORTED TOGETHER? 
Yes >> Go То 4 


Мо >> Replace the Steering Control Module in accordance with the 
Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


MODULE- 


STEERING 
CONTROL C4 


PASSENGER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO2 
8181e13e 


4. CHECK (R63) DRIVER SQUIB 2 LINE 1 CIRCUIT FOR A SHORT TO (R61) DRIVER SQUIB 2 LINE 2 
CIRCUIT 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 

Disconnect the 8443 Load Tool and Jumper from the Steering Control [@] 
Module connector. 

Disconnect the ORC connectors. 


NOTE: Check connectors - Clean and repair as necessary. , 2 
Connect the 8443 Load Tool ORC 8443-25 Adaptor to the ORC con- 

nectors. 

Measure the resistance between the (R63) Driver Squib 2 Line 1 circuit TAN 
and the (R61) Driver Squib 2 Line 2 circuit at the ORC 8443-25 Adaptor ' [ | | 
cavities 24-22 and 24-21. 


Is the resistance below 10k ohms? MODULE- 


STEERING 
CONTROL C4 


Yes >> Repair the (R63) Driver Squib 2 Line 1 circuit for a short to 
the (R61) Driver Squib 2 Line 2 circuit. 81822a16 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 
WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must бе replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Replace the ORC in accordance with Service Information. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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5. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Passenger Squib 1 circuits. The ORC 
will set this DTC if it detects low resistance on the Passenger Squib 1 circuits. 


Possible Causes 


(R42) PASSENGER SQUIB 1 LINE 2 CIRCUIT OR (R44) PASSENGER SQUIB 1 LINE 1 CIRCUIT SHORTED TO 


GROUND 
PASSENGER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED ОТС 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED SQUIB CIRCUITS IN PASSENGER AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag Squib connectors. 


WARNING: To avoid personal injury or death, do not place an 
intact undeployed airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-8 Jumper to the Passenger Air- 
bag Squib connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B1B08 PASSENGER AIRBAG 
SQUIB 1 CIRCUIT LOW? 
Yes >> Go To 3 


No >> Replace the Passenger Airbag in accordance with the Ser- 
vice Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


YELLOW/BLACK 


PASSENGER 
AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


1 2 


AIRBAG- 
PASSENGER 
SQUIB 1 
(EXCEPT BASE) 


AIRBAG- 
PASSENGER 
SQUIB 2 


(EXCEPT BASE) 


81822a34 
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3. CHECK (R42) PASSENGER SQUIB 1 LINE 2 CIRCUIT AND (R44) PASSENGER SQUIB 1 LINE 1 CIRCUIT 
FOR A SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool from the Passenger Airbag Squib con- C2] 
nector. 


Disconnect the ORC connectors. = 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC 8443-25 Adaptor to the ORC con- 
nectors. 


Measure the resistance of the (R42) Passenger Squib 1 Line 2 circuit 
between the ORC 8443-25 Adaptor cavity 24-20 and ground. 


Measure the resistance of the (R44) Passenger Squib 1 Line 1 circuit ^ 000000 и "60 Оби 
between the ORC 8443-25 Adaptor cavity 24-19 and ground. 


Is the resistance below 10k ohms on either circuit? 


24-19 24-20 


Yes >> Hepair the Passenger Squib 1 circuits with resistance below 81822a2d 
10k ohms for a short to ground. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> 
WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must бе replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


Replace the ORC in accordance with Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 


Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the voltage on the Passenger Squib 1 circuits. The ORC 
will set this DTC if it detects voltage on the Passenger Squib 1 circuits. 


Possible Causes 


(R42) PASSENGER SQUIB 1 LINE 2 CIRCUIT OR (R44) PASSENGER SQUIB 1 LINE 1 CIRCUIT SHORTED TO 


BATTERY 
PASSENGER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ОРО) 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED SQUIB CIRCUITS IN PASSENGER AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag Squib connectors. 


WARNING: To avoid personal injury or death, do not place an 
intact undeployed airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-8 Jumper to the Passenger Air- 
bag Squib connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B1B09 PASSENGER AIRBAG 
SQUIB 1 CIRCUIT HIGH? 
Yes >> Go To 3 


No >> Replace the Passenger Airbag in accordance with the Ser- 
vice Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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3. CHECK (R42) PASSENGER SQUIB 1 LINE 2 CIRCUIT AND (R44) PASSENGER SQUIB 1 LINE 1 CIRCUIT 
FOR A SHORT TO BATTERY 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Disconnect the 8443 Load Tool and Jumper from the Passenger Airbag 

Squib connectors. EN 

Disconnect the ORC connectors. = 

NOTE: Check connectors - Clean and repair as necessary. 24-19 24-20 


Connect the 8443 Load Tool ORC 8443-25 Adaptor to Ше ORC соп- 


nectors. 
Measure the voltage of the (R42) Passenger Squib 1 Line 2 circuit = 
between the ORC 8443-25 Adaptor cavity 24-20 and ground. В демо о 


Measure the voltage of the (R44) Passenger Squib 1 Line 1 circuit в 600000 и n Oe бон 
between the ORC 8443-25 Adaptor cavity 24-19 and ground. 


Is there any voltage present on either circuit? 


ORC ADAPTER 
8443-25 


Yes >> Hepair the Passenger Squib 1 circuits with voltage present 81822аЗе 
for short to battery. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> 
WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must be replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


Replace the ORC in accordance with Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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B1B0A-PASSENGER AIRBAG SQUIB 1 CIRCUIT OPEN 
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mu inn C етіктен лек E ШЕ екті тен ет —] MODULE. 
| OCCUPANT 
PASSENGER PASSENGER PASSENGER PASSENGER RESTRAINT 
| — squiB 4 SQUIB 1 SQUIB 2 SQUIB 2 | CONTROLLER 
LL UNE: LINE 2 LINE 1 LINE 2 БІ 
10 Y с 20 Y ot 23 Y ei 4 Yet 
RM RI R64 R62 
18 18 18 18 
LB/OR LBIBR LBAVT (ВАТ 
TWISTED TWISTED 
PAIR PAIR 
Pd “ыж “a “а 
И 30 
B^ МА 6200 ил — Юл 6201 
RM 842 R64 R62 
18 18 18 18 
LB/OR LBIBR LBANT (ВАТ 
TWISTED TWISTED 
PAIR PAIR 
ай “ж a “А 
PASSENGER PASSENGER LESER PASSENGER PASSENGER Е 
SQUIB 1 SQUIB 1 SQUIB 2 SQUIB 2 


SQUIB 1 
(EXCEPT ВАЗЕ) 


SQUIB 2 
(EXCEPT BASE) 


LINE 1 


LINE 2 


LINE 1 


LINE 2 


Fan YELLOW 


YELLOW/BLACK 
YELLOW/ORANGE 
13 RE 1 
1 2 п D 
n o 1 2 
п с 
n uH 
По оп 
n ос 
Чоп ш 
AIRBAG- HE ш 
PASSENGER две 56 AIRBAG- 
SQUIB 1 Cu ше PASSENGER 
[EXCEPT BASE) SQUIB 2 
(EXCEPT BASE) 
MODULE- 
OCCUPANT 
RESTRAINT 
CONTROLLER C1 
(ORC) 81822229 


For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Passenger Squib 1 circuits. The ORC 
will set this DTC if it detects an open or high resistance on the Passenger Squib 1 circuits. 


Possible Causes 


(R42) PASSENGER SQUIB 1 LINE 2 CIRCUIT OPEN 


(R44) PASSENGER SQUIB 1 LINE 1 CIRCUIT OPEN 
PASSENGER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 5 


2. CHECK FOR OPEN SQUIB CIRCUITS IN PASSENGER AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag Squib connectors. 


PASSENGER YELLOW/BLACK 


AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


1 2 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-8 Jumper to the Passenger Air- 
bag Squib connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTCs. 


Does the scan tool display: В1ВОА PASSENGER AIRBAG 
SQUIB 1 CIRCUIT OPEN? 
Yes >> Go To 3 


No >> Replace the Passenger Airbag in accordance with the Ser- 
vice Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


AIRBAG- 
PASSENGER 
зов 1 
(EXCEPT BASE) 


8443 


AIRBAG- 


PASSENGER 
SQUIB 2 
(EXCEPT BASE) 


1 
81822а34 
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3. CHECK (R42) PASSENGER SQUIB 1 LINE 2 CIRCUIT FOR AN OPEN 
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WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Airbag 
Squib connectors. 


Disconnect the ORC connectors. 
NOTE: Check connectors - Clean and repair as necessary. 


Connect the 8443 Load Tool ORC 8443-25 Adaptor to the ORC con- 
nectors. 


Measure the resistance of the (R42) Passenger Squib 1 Line 2 between 
the Passenger Airbag Squib connector circuit cavity 1 and the 8443-25 
ORC Adaptor cavity 24-20. 


Is the resistance below 1.0 ohm? 
Yes >> Со То 4 


Мо >> Repair the (R42) Passenger Squib 1 Line 2 circuit for an 
open. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECK (R44) PASSENGER SQUIB 1 LINE 1 CIRCUIT FOR AN OPEN 


YELLOW/BLACK 


AIRBAG- 
PASSENGER 1 
SQUIB 1 
(EXCEPT BASE) 


24-20 


1 600000 6 
7 сеееее 12 
з 000000 18 
1 000000 = 
5 додоово 30 
31 се 32 


1 сооос|5 
в eoood 10 
1 eoood 5 
в O00008 2 
2 00 ӨӨ # 


ORC ADAPTER 
8443-25 


81822a52 


Measure the resistance of the (R44) Passenger Squib 1 Line 1 circuit 
between the Passenger Airbag Squib connector circuit cavity 2 and the 
8443 ORC 8443-25 Adaptor cavity 24-19. 

Is the resistance below 1.0 ohm? 


Yes >> 
WARNING: If the Occupant Restraint Controller (ORC) is dropped 
at any time, it must be replaced. Failure to take the proper precau- 
tions can result in accidental airbag deployment and personal 
injury or death. 
WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Replace the ORC in accordance with Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> Repair the (R44) Passenger Squib 1 Line 1 circuit for an 
open. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


YELLOW/BLACK 


1 2 


О 


AIRBAG- 
PASSENGER 
SQUIB 1 
(EXCEPT BASE) 


1 еевевев 1 сеее 5 
и oooga 15 
в 00080 2 
21 OO ОО 24 


ORC ADAPTER 
8443-25 


81822a43 
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5. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 


РМ------------------------- RESTRAINTS - ELECTRICAL DIAGNOSTICS 80-47 
B1BOB-PASSENGER AIRBAG SQUIB 1 CIRCUIT SHORTED TOGETHER 


Бан зе ико ен низини сес кек ој I — MODULE: 
| OCCUPANT 
PASSENGER PASSENGER PASSENGER PASSENGER RESTRAINT 
| — squiB 4 SQUIB 1 SQUIB 2 SQUIB 2 | CONTROLLER 
LL UNE: LINE 2 LINE 1 LINE 2 J (ORC) 
10 Y c1 20 с 23 Y et uy et 
842 RM R62 
18 18 18 18 
LB/OR LBIBR LBAVT LBNT 
TWISTED TWISTED 
PAIR PAIR 
a “ыж a “а 
М 30 
B^ 0 ^ 6200 ил У ^ cap 
842 RM 862 
18 18 18 18 
LB/OR LBIBR LBWT (ВАТ 
TWISTED TWISTED 
PAIR PAIR 
ай “ж a “А 


AIRBAG- AIRBAG- 
PASSENGER PASSENGER PASSENGER zn "UE PASSENGER 


SQUIB 2 
(EXCEPT BASE) 


SQUIB 1 SQUIB 1 


SQUIB 1 
LINE 1 LINE 2 LINE 1 LINE 2 
(EXCEPT BASE] 


Fan YELLOW 


YELLOW/BLACK 
YELLOW/ORANGE 
13 RE 1 
1 2 п D 
n o 1 2 
п с 
n uH 
n оп 
n ос 
n ос 
AIRBAG- HE ш 
PASSENGER две 56 AIRBAG- 
SQUIB 1 Cu ше PASSENGER 
[EXCEPT BASE) SQUIB 2 
(EXCEPT BASE) 
MODULE- 
OCCUPANT 
RESTRAINT 
CONTROLLER C1 
(ORC) 81822229 


For a complete wiring diagram Refer to Section 8W. 


80-48 RESTRAINTS - ELECTRICAL DIAGNOSTICS 


• When Monitored: 
With the ignition on. 


e Set Condition: 


The Occupant Restraint Controller (ORC) monitors the resistance of the Passenger Squib 1 circuits. The ORC 


will set this DTC if it detects low resistance between the Passenger Squib 1 circuits. 


Possible Causes 


PM 


(R42) PASSENGER SQUIB 1 LINE 2 CIRCUIT SHORTED TO (R44) PASSENGER SQUIB 1 LINE 1 CIRCUIT 


PASSENGER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ОРО) 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform 


test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED SQUIB CIRCUITS IN PASSENGER AIRBAG 


the following 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag Squib connectors. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-8 Jumper to the Passenger Air- 
bag Squib connectors. 

WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 

With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B180B PASSENGER AIRBAG 
SQUIB 1 CIRCUIT SHORTED TOGETHER? 


>> Go To З 


>> Replace the Passenger Airbag in accordance with the Ser- 
vice Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


Yes 
No 


PASSENGER 
AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


8443 


YELLOW/BLACK 


1 2 


AIRBAG- 
PASSENGER 
SQUIB 1 
(EXCEPT BASE) 


AIRBAG- 


PASSENGER 
SQUIB 2 
(EXCEPT BASE) 


| 
81822а34 
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3. CHECK (R42) PASSENGER SQUIB 1 LINE 2 CIRCUIT FOR A SHORT TO (R44) PASSENGER SQUIB 1 
LINE 1 CIRCUIT 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Disconnect the 8443 Load Tool and Jumper from the Passenger Airbag [0] 
Squib connectors. 


Disconnect the ORC connectors. 24-20 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC 8443-25 Adaptor to the ORC con- 
nectors. 

Measure the resistance between the (R42) Passenger Squib 1 Line 2 
circuit cavity 24-20 and the (R44) Passenger Squib 1 Line 1 circuit cav- 
ity 24-19 at the ORC adaptor. 


Is the resistance below 10k ohms? aas 


5 000000 9 2 се го = 
з 32 


Yes >> Repair the (R42) Passenger Squib 1 Line 2 circuit for a 
short to the (R44) Passenger Squib 1 Line 1 circuit. 81822a60 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> 
WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must бе replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Replace the ORC in accordance with Service Information. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 


e Wiggle the wiring harness and connectors of the related airbag circuit. 


e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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B1BOC-PASSENGER AIRBAG SQUIB 2 CIRCUIT LOW 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on. 
e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Passenger Squib 2 circuits. The ORC 
will set this DTC if it detects low resistance on the Passenger Squib 2 circuits. 


Possible Causes 


(R64) PASSENGER SQUIB 2 LINE 1 CIRCUIT OR (R62) PASSENGER SQUIB 2 LINE 2 CIRCUIT SHORTED TO 


GROUND 
PASSENGER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ОРО) 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED SQUIB CIRCUITS IN PASSENGER AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag Squib connectors. 


WARNING: To avoid personal injury or death, do not place an 
intact undeployed airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-8 Jumper to the Passenger Air- 
bag Squib connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTCs. 


Does the scan tool display: ВІВОС PASSENGER AIRBAG 
SQUIB 2 CIRCUIT LOW? 
Yes | »» Go To 3 


No >> Replace the Passenger Airbag in accordance with the Ser- 
vice Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 844% 


YELLOW/BLACK 


PASSENGER 
AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


1 2 


AIRBAG- 
PASSENGER 
SQUIB 1 
(EXCEPT BASE) 


AIRBAG- 


PASSENGER 
SQUIB 2 
(EXCEPT BASE) 


81822a34 
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3. CHECK (R64) PASSENGER SQUIB 2 LINE 1 CIRCUIT AND (R62) PASSENGER SQUIB 2 LINE 2 CIRCUIT 
FOR A SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Airbag С) 
Squib connectors. 


Disconnect the ORC connectors. = 


NOTE: Check connectors - Clean and repair as necessary. 24-23 ке 


Connect the 8443 Load Tool ORC 8443-25 Adaptor to Ше ORC соп- 
nectors. 


Measure the resistance of the (R64) Passenger Squib 2 Line 1 circuit 
between ORC 8443-25 Adaptor cavity 24-23 and ground. 


Measure the resistance of the (R62) Passenger Squib 2 Line 2 circuit 
between ORC 8443-25 Adaptor cavity 24-24 and ground. 


Is the resistance below 10k ohms on either circuit? 


Yes >> Hepair the Passenger Squib 2 circuits with resistance below 81822464 
10k ohms а short to ground. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> 


WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must бе replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


Replace the ORC in accordance with Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 


Reconnect all disconnected components and harness connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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RESTRAINTS - ELECTRICAL DIAGNOSTICS 


PM 


B1BOD-PASSENGER AIRBAG SQUIB 2 CIRCUIT HIGH 


mu m inn C ЕЕЕ d ШЕ екті тен еи —] MODULE. 
| OCCUPANT 
PASSENGER PASSENGER PASSENGER PASSENGER RESTRAINT 
| squiB 4 SQUIB 1 SQUIB 2 SQUIB 2 | CONTROLLER 
L INE LINE 2 LINE 1 LINE 2 БІ 
10 Y с 20 Y ot 23 Y ei 4 Yet 
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LB/OR LBIBR LBAVT (ВАТ 
TWISTED TWISTED 
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Pd “ыж “a “а 
М 30 
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R44 RA R64 R62 
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LB/OR LBIBR LBANT (ВАТ 
TWISTED TWISTED 
PAIR PAIR 
ай “ж a “А 
PASSENGER PASSENGER LESER PASSENGER PASSENGER ИА 
SQUIB 1 SQUIB 1 SQUIB 2 SQUIB 2 


SQUIB 1 
(EXCEPT ВАЗЕ) 


LINE 1 


LINE 2 


LINE 1 


ШЕ; (ЕХСЕРТ ВАЗЕ) 


Fan YELLOW 


YELLOW/BLACK 
13 —_ 1 
1 2 n ш 
n m 
n m 
Б ш 
г n ш = 
n ш 
У) n ш 
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PASSENGER y св 85, 
SQUIB 1 с=т= 25 
(ЕХСЕРТ ВАЗЕ) 
MODULE. 
OCCUPANT 
RESTRAINT 
CONTROLLER C1 
(080) 


YELLOW/ORANGE 


AIRBAG- 
PASSENGER 
SQUIB 2 
(EXCEPT ВАЗЕ) 


81822229 


For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the voltage of the Passenger Squib 2 circuits. The ORC will 
set this DTC if it detects voltage on the Passenger Squib 2 circuits. 


Possible Causes 


(R64) PASSENGER SQUIB 2 LINE 1 CIRCUIT OR (R62) PASSENGER SQUIB 2 LINE 2 CIRCUIT SHORTED TO 


BATTERY 
PASSENGER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED ОТС 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED SQUIB CIRCUITS IN PASSENGER AIRBAG 
WARNING: To avoid personal injury or death, turn the ignition off, 


YELLOW/BLACK 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag Squib connectors. 

WARNING: To avoid personal injury or death, do not place an 
intact undeployed airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-8 Jumper to the Passenger Air- 
bag Squib connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B180D PASSENGER AIRBAG 
SQUIB 2 CIRCUIT HIGH? 
Yes >> Go To 3 


No >> Replace the Passenger Airbag in accordance with the Ser- 
vice Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


PASSENGER 
AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


1 2 


AIRBAG- 
PASSENGER 
SQUIB 1 
(EXCEPT BASE) 


AIRBAG- 
PASSENGER 
SQUIB 2 


(EXCEPT BASE) 


81822a34 
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3. CHECK (R64) PASSENGER SQUIB 2 LINE 1 CIRCUIT AND (R62) PASSENGER SQUIB 2 LINE 2 CIRCUIT 
FOR A SHORT TO BATTERY 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Airbag 
Squib connectors. 


Disconnect the ORC connectors. 
NOTE: Check connectors - Clean and repair as necessary. 


Connect the 8443 Load Tool ORC 8443-25 Adaptor to the ORC con- 
nectors. 


Measure the voltage of the (R64) Passenger Squib 2 Line 1 circuit 
between the ORC 8443-25 adaptor cavity 24-23 and ground. 


Measure the voltage of the (R62) Passenger Squib 2 Line 2 circuit 
between the ORC 8443-25 adaptor cavity 24-24 and ground. 


Is there any voltage present on either circuit? 


24-24 


Yes >> Hepair the Passenger Squib 2 circuits with voltage present 81822271 
for a short to battery. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> 
WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must be replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


Replace the ORC in accordance with Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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B1BOE-PASSENGER AIRBAG SQUIB 2 CIRCUIT OPEN 
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mu inn C етіктен лек E ШЕ екті тен ет —] MODULE. 
| OCCUPANT 
PASSENGER PASSENGER PASSENGER PASSENGER RESTRAINT 
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PAIR PAIR 
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PASSENGER PASSENGER LESER PASSENGER PASSENGER Е 
SQUIB 1 SQUIB 1 SQUIB 2 SQUIB 2 


SQUIB 1 
(EXCEPT ВАЗЕ) 


SQUIB 2 
(EXCEPT BASE) 


LINE 1 


LINE 2 


LINE 1 


LINE 2 


Fan YELLOW 


YELLOW/BLACK 
YELLOW/ORANGE 
13 RE 1 
1 2 п D 
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n ос 
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AIRBAG- HE ш 
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(EXCEPT BASE) 
MODULE- 
OCCUPANT 
RESTRAINT 
CONTROLLER C1 
(ORC) 81822229 


For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Passenger Squib 2 circuits. The ORC 
will set this DTC if it detects an open or high resistance on the Passenger Squib 2 circuits. 


Possible Causes 


(R64) PASSENGER SQUIB 2 LINE 1 CIRCUIT OPEN 


(R62) PASSENGER SQUIB 2 LINE 2 CIRCUIT OPEN 
PASSENGER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 5 


2. CHECK FOR OPEN SQUIB CIRCUITS IN PASSENGER AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag Squib connectors. 


WARNING: To avoid personal injury or death, do not place an 
intact undeployed airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-8 Jumper to the Passenger Air- 
bag Squib connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B1BOE PASSENGER AIRBAG 
SQUIB CIRCUIT OPEN? 
Yes >> Go To 3 


No >> Replace the Passenger Airbag in accordance with the Ser- 
vice Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. ET 


PASSENGER YELLOW/BLACK 


AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


1 2 


AIRBAG- 
PASSENGER 
зов 1 
(EXCEPT BASE) 


AIRBAG- 


PASSENGER 
SQUIB 2 
(EXCEPT BASE) 


81822a34 


РМ 


3: CHECK (R64) PASSENGER SQUIB 2 LINE 1 CIRCUIT FOR AN OPEN 


RESTRAINTS - ELECTRICAL DIAGNOSTICS 


80 - 57 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Airbag 
Squib connectors. 


Disconnect the ORC connectors. 
NOTE: Check connectors - Clean and repair as necessary. 


Connect the 8443 Load Tool ORC 8443-25 Adaptor to the ORC con- 
nectors. 


Measure the resistance of the (R64) Passenger Squib 2 Line 1 circuit 
between the Passenger Airbag Squib connector and the 8443 Load Tool 
ORC 8443-25 Adaptor cavity 24-23. 


15 the resistance below 1.0 ohm? 


Yes >> Go to 4 
No >> Repair the (R64) Passenger Squib 2 Line 1 circuit for an 
open. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECK (R62) PASSENGER SQUIB 2 LINE 2 CIRCUIT FOR AN OPEN 


AIRBAG- 
PASSENGER 
зошв 2 


YELLOW/ORANGE 


(EXCEPT BASE) 


^ 600000 в 
т 000000 12 
з 000000 18 
19 000000 = 
5 000000 30 
31 се 32 


^ сееее/5 
5 сеее/ 79 
" север 15 
в oooda 2 
л во 80 2 


ОКС ADAPTER 
8443-25 


81822а75 


Measure the resistance of the (R62) Passenger Squib 2 Line 2 circuit 
between the Passenger Airbag Squib connector and the 8443 Load Tool 
ORC 8443-25 Adaptor cavity 24-24. 

Is the resistance below 1.0 ohm? 


Yes >> 
WARNING: If the Occupant Restraint Controller (ORC) is dropped 
at any time, it must be replaced. Failure to take the proper precau- 
tions can result in accidental airbag deployment and personal 
injury or death. 
WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Replace the ORC in accordance with Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> Hepair the (R62) Passenger Squib 2 Line 2 circuit for an 
open. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


AIRBAG- 
PASSENGER 
зашв 2 
(EXCEPT BASE) 


YELLOW/ORANGE 


24-24 


1 600000 в 
7 сеееве 12 
із 000000 18 
1? 000000 2 
5 900000 з 
зї се 32 


1 eoooo[ 


ч сееве| 15 
є eeeed 2 


ORC ADAPTER 


8443-25 


81822a7c 
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5. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 


РМ------------------------- RESTRAINTS - ELECTRICAL DIAGNOSTICS 80-59 
B1BOF-PASSENGER AIRBAG SQUIB 2 CIRCUIT SHORTED TOGETHER 


Бана ником низини сес кек ој I — MODULE: 
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PASSENGER PASSENGER PASSENGER PASSENGER RESTRAINT 
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L INE LINE 2 LINE 1 LINE 2 J (ORC) 
10 Y c1 20 с 23 Y et uy et 
R42 RM R62 
18 18 18 18 
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PAIR PAIR 
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М 30 
B^ 0 ^ 0200 ил У ^ cap 
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18 18 18 18 
LB/OR LBIBR LBWT (ВАТ 
TWISTED TWISTED 
PAIR PAIR 
ай “ж a “А 


AIRBAG- AIRBAG- 
PASSENGER PASSENGER PASSENGER zn "UE PASSENGER 


SQUIB 2 
(EXCEPT BASE) 


SQUIB 1 SQUIB 1 


SQUIB 1 
LINE 1 LINE 2 LINE 1 LINE 2 
(EXCEPT BASE] 


Fan YELLOW 


YELLOW/BLACK 
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13 RE 1 
1 2 п D 
n o 1 2 
п с 
n uH 
n оп 
n ос 
n ос 
AIRBAG- HE ш 
PASSENGER две 56 AIRBAG- 
SQUIB 1 Cu ше PASSENGER 
[EXCEPT BASE) SQUIB 2 
(EXCEPT BASE) 
MODULE- 
OCCUPANT 
RESTRAINT 
CONTROLLER C1 
(ORC) 81822229 


For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Passenger Squib 2 circuits. The ORC 
will set this DTC if it detects low resistance between the Passenger Squib 2 circuits. 


Possible Causes 


(R64) PASSENGER SQUIB 2 LINE 1 CIRCUIT SHORTED TO (R62) PASSENGER SQUIB 2 LINE 2 CIRCUIT 


PASSENGER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED ОТС 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED SQUIB CIRCUITS IN PASSENGER AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag Squib connectors. 


WARNING: To avoid personal injury or death, do not place an 
intact undeployed airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-8 Jumper to the Passenger Air- 
bag Squib connectors. 

WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery 

With the scan tool, read the active ORC DTOs. 


Does the scan tool display: ВІВОҒ PASSENGER AIRBAG 
SQUIB 2 CIRCUIT SHORTED TOGETHER? 


Yes >> Go To З 


No >> Replace the Passenger Airbag in accordance with the Ser- 
vice Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. ET 


PASSENGER YELLOW/BLACK 


AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


1 2 


AIRBAG- 
PASSENGER 
зов 1 
(EXCEPT BASE) 


AIRBAG- 


PASSENGER 
SQUIB 2 
(EXCEPT BASE) 


| 
81822а34 
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3. CHECK (R64) PASSENGER SQUIB 2 LINE 1 CIRCUIT FOR A SHORT TO (R62) PASSENGER SQUIB 2 
LINE 2 CIRCUIT 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Disconnect the 8443 Load Tool and Jumper from the Passenger Airbag [0] 
Squib connectors. 

Disconnect the ORC connectors. 

NOTE: Check connectors - Clean and repair as necessary. 


Connect the 8443 Load Tool ORC 8443-25 Adaptor to the ORC con- 
nectors. 
Measure the resistance between the (R64) Passenger Squib 2 Line 1 
circuit and the (R62) Passenger Squib 2 Line 2 circuit at the ORC 
8443-25 Adaptor cavities 24-23 and 24-24. 

Is the resistance below 10k ohms? pee 


8443-25 


Yes >> Repair the (R64) Passenger Squib 2 Line 1 circuit for a 
short to the (R62) Passenger Squib 2 Line 2 circuit. 81822a81 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER. OOOO 


No >> 


WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must be replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Replace the ORC in accordance with Service Information. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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B1B10-DRIVER KNEE BOLSTER SQUIB CIRCUIT LOW 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Driver Knee Bolster Airbag circuits. 
The ORC will set this DTC if it detects low resistance on the Driver Knee Bolster Airbag circuits. 


Possible Causes 


(R11) DRIVER KNEE BLOCKER SQUIB LINE 1 CIRCUIT OR (R9) DRIVER KNEE BLOCKER SQUIB LINE 2 


CIRCUIT SHORTED TO GROUND 
DRIVER KNEE BOLSTER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED ОТС 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED DRIVER KNEE BOLSTER AIRBAG CIRCUITS 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Driver Knee Bolster Airbag connector. 


WARNING: To avoid personal injury or death, do not place an 
intact undeployed airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool to the Driver Knee Bolster Airbag connec- 
tor. 


AIRBAG- 
KNEE BLOCKER- 
DRIVER 
(EXCEPT BASE) 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B1B10-DRIVER KNEE BOLSTER 
SQUIB CIRCUIT LOW? 
Yes >> Go To 3 


No >> Replace the Driver Knee Bolster Airbag in accordance with 
the Service Information. 


Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


PASSENGER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


8185е372 
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3. CHECK (R11) DRIVER KNEE BLOCKER SQUIB LINE 1 CIRCUIT OR (R9) DRIVER KNEE BLOCKER 
SQUIB LINE 2 CIRCUIT FOR A SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool from the Driver Knee Bolster Airbag 
connector. 


Disconnect the ORC connectors. 
NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC Adaptor to the ORC C2 connector. 


Measure the resistance of the (R11) Driver Knee Blocker Squib Line 1 
circuit between ground and the adaptor. 


Measure the resistance of the (R9) Driver Knee Blocker Squib Line 2 


circuit between ground and the adaptor. я 399906 шест 
Is Ше resistance below 10k ohms on either circuit? onc ADAPTER 
Yes >> Repair the (R11) Driver Knee Blocker Squib Line 1 or (R9) 
Driver Knee Blocker Squib Line 2 circuits for a short to 81822a8f 
ground. 


Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 


WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must бе replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


Replace the ORC in accordance with Service Information. 
Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 


e Wiggle the wiring harness and connectors of the related airbag circuit. 


e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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B1B11-DRIVER KNEE BOLSTER SQUIB CIRCUIT HIGH 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the voltage on the Driver Knee Bolster Airbag circuits. The 
ORC will set this DTC if it detects voltage on the Driver Knee Bolster Airbag circuits. 


Possible Causes 


(R11) DRIVER KNEE BLOCKER SQUIB LINE 1 CIRCUIT OR (R9) DRIVER KNEE BLOCKER SQUIB LINE 2 


CIRCUIT SHORTED TO BATTERY 
DRIVER KNEE BOLSTER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ОРО) 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED DRIVER KNEE BOLSTER AIRBAG CIRCUITS 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Driver Knee Bolster Airbag connector. 


WARNING: To avoid personal injury or death, do not place an 
intact undeployed airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 


Connect the 8443 Load Tool to the Driver Knee Bolster Airbag connec- 
tor. 


AIRBAG- 
KNEE BLOCKER- 
DRIVER 
(EXCEPT BASE) 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B1B11-DRIVER KNEE BOLSTER 
SQUIB CIRCUIT HIGH? 
Yes >> Go To 3 


No >> Replace the Driver Knee Bolster Airbag in accordance with 
the Service Information. 


Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


PASSENGER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO2 
8185e372 
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3. CHECK (R11) DRIVER KNEE BLOCKER SQUIB LINE 1 CIRCUIT OR (R9) DRIVER KNEE BLOCKER 
SQUIB LINE 2 CIRCUIT FOR A SHORT TO BATTERY 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Disconnect the 8443 Load Tool from the Driver Knee Bolster Airbag 
connector. 

Disconnect the ORC connectors. - 


NOTE: Check connectors - Clean and repair as necessary. 2413 2414 
Connect the 8443 Load Tool ORC Adaptor to the ORC C2 connector. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 


Measure the voltage of the (R11) Driver Knee Blocker Squib Line 1 cir- EEE и“ E 
cuit between the adaptor and ground. 2 799590 we de 
Measure the voltage of the (R9) Driver Knee Blocker Squib Line 2 cir- one ADAPTER 


8443-25 


cuit between the adaptor and ground. 


Is there any voltage present on either circuit? 81856834 


Yes >> Repair the (R11) Driver Knee Blocker Squib Line 1 circuits 
or (R9) Driver Knee Blocker Squib Line 2 with voltage 
present for short to battery. 


Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 
WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must бе replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Replace the ORC in accordance with Service Information. 

Perform “AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 
With the scan tool, record and erase all Airbag System Module DTCs. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 
Reconnect all disconnected components and harness connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 


e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question/ 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 
Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Driver Knee Bolster Airbag circuits. 
The ORC will set this DTC if it detects an open or high resistance on the Driver Knee Bolster Airbag circuits. 


Possible Causes 


(R11) DRIVER KNEE BOLSTER SQUIB LINE 1 CIRCUIT OPEN 


(R9) DRIVER KNEE BOLSTER SQUIB LINE 2 CIRCUIT OPEN 
DRIVER KNEE BOLSTER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ОРО) 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 5 


2. CHECK FOR OPEN DRIVER KNEE BOLSTER AIRBAG CIRCUITS 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Driver Knee Bolster Airbag connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool to the Driver Knee Bolster Airbag connec- 
tor. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTOCs. 


Does the scan tool display: B1B12-DRIVER KNEE BOLSTER 
SQUIB CIRCUIT OPEN? 
Yes >> Go To 3 


No >> Replace the Driver Knee Bolster Airbag in accordance with 
the Service Information. | Mk r------ 


Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


AIRBAG- 
KNEE BLOCKER- 
DRIVER 
(EXCEPT BASE) 


PASSENGER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO2 
81856372 
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PM 


Э. CHECK (R11) DRIVER KNEE BLOCKER SQUIB LINE 1 CIRCUIT FOR АМ OPEN 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool from the Driver Knee Bolster Airbag 
connector. 


Disconnect the ORC connectors. 
NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC Adaptor to the ORC C2 connector. 


Measure the resistance of the (R11) Driver Knee Blocker Squib Line 1 
circuit between the Driver knee Bolster Airbag connector and the 8443 
ORC Adaptor. 


Is the resistance below 1.0 ohm? 
Yes >> Со То 4 


Мо >> Repair the (R11) Driver Knee Blocker Squib Line 1 circuit 
for an open. 


Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


YELLOW/BLACK 


О 


KNEE BLOCKER- 
DRIVER 
(EXCEPT BASE) 


^ 0600000 в ooodq» 5 
Oooo 1 
одоздо 15 
сосове 2 


се се 2 


т 000000 72 
з O00000 18 
9 сееевбе 2 
5 000000 

з се 


ORC ADAPTER 
8443-25 


8185e8a2 


4. CHECK (R9) DRIVER KNEE BLOCKER SQUIB LINE 2 CIRCUIT FOR AN OPEN 


Measure the resistance of the (R9) Driver Knee Blocker Squib Line 2 
circuit between the Driver knee Bolster Airbag connector and the 8443 
ORC Adaptor. 


Is the resistance below 1.0 ohm? 


Yes >> 
WARNING: If the Occupant Restraint Controller (ORC) is dropped 
at any time, it must be replaced. Failure to take the proper precau- 
tions can result in accidental airbag deployment and personal 
injury or death. 
Replace the ORC in accordance with Service Information. 
Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> Repair the (R9) Driver Knee Blocker Squib Line 2 circuit for 
an open. 
Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


YELLOW/BLACK 


AIRBAG- 1 
KNEE BLOCKER- 

DRIVER 
(EXCEPT BASE) 


1 сеееве в 

т сесеее 12 в седзе 10 
з ӘООООӨ 18 п еобоо 15 
9 O00000 2 в сееее 20 
2 ӘООООО з 7" се се 24 


31 се 32 


ORC ADAPTER 
8443-25 


81822c40 
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5. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 
With the scan tool, record and erase all Airbag System Module DTCs. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 
Reconnect all disconnected components and harness connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question/ 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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B1B13-DRIVER KNEE BOLSTER SQUIB CIRCUIT SHORTED TOGETHER 


PM 


Ss 7 MODULE. 
DRIVER DRIVER | OCCUPANT 
KNEE KNEE | RESTRAINT 

| BLOCKER BLOCKER | CONTROLLER 
SQUIB 5008 | (ове) 
LINE 2 T2200 
13 Y 61 “Yet 
RY RH 

18 18 
LBL 1808 
TWISTED 
PAIR 
19 
вл _ _ Мл 6200 
R9 R11 
18 18 
LBNL 1808 
TWISTED 
PAIR 


DRIVER DRIVER 
KNEE KNEE 


BLOCKER BLOCKER 
SQUIB SQUIB 
LINE 2 LINE 1 


AIRBAG- 
KNEE 
BLOCKER- 
DRIVER 
(EXCEPT 
BASE] 


BLACK/YELLOW 


AIRBAG: 
KNEE BLOCKER- 
DRIVER 
(EXCEPT BASE] 


E YELLOW 


= 


| 


ваеавввввввввеа 
вешсовезввовенве 


MODULE. 
OCCUPANT 
RESTRAINT 

CONTROLLER C1 

(ORC) 


81822285 


For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Driver Knee Bolster Airbag circuits. 
The ORC will set this DTC if it detects low resistance between the Driver Knee Bolster Airbag circuits. 


Possible Causes 


(R11) DRIVER KNEE BLOCKER SQUIB LINE 1 CIRCUIT SHORTED TO (R9) DRIVER KNEE BLOCKER SQUIB 


LINE 2 CIRCUIT 
DRIVER KNEE BOLSTER AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ОРО) 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED DRIVER KNEE BOLSTER AIRBAG CIRCUITS 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Driver Knee Bolster Airbag connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool to the Driver Knee Bolster Airbag connec- 
tor. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTCs. 


Does the scan tool display: B1B13-DRIVER KNEE BOLSTER 
SQUIB CIRCUIT SHORTED TOGETHER? 
Yes >> Go To 3 


No >> Replace the Driver Knee Bolster Airbag in accordance with 
the Service Information. | АК re----^*- 


Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


AIRBAG- 
KNEE BLOCKER- 
DRIVER 
(EXCEPT BASE) 


PASSENGER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


8185е372 


80 - 74 RESTRAINTS - ELECTRICAL DIAGNOSTICS ——————РМ 


СА CHECK (R11) DRIVER KNEE BLOCKER SQUIB LINE 1 CIRCUIT FOR A SHORT ТО (R9) DRIVER KNEE 
BLOCKER SQUIB LINE 2 CIRCUIT 


Disconnect the 8443 Load Tool from the Driver Knee Bolster Airbag 


connector. 

Disconnect the ORC connectors. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC Adaptor to the ORC C2 connector. 


Measure the resistance between the (R11) Driver Knee Blocker Squib 
Line 1 circuit and the (R9) Driver Knee Blocker Squib Line 2 circuit at 
the ORC adaptor. 


Is the resistance below 10k ohms? 


1 00000 20 
2 00 се 24 


Yes >> Repair the (R11) Driver Knee Blocker Squib Line 1 circuit 
for a short to the (R9) Driver Knee Blocker Squib Line 2 cir- 
cuit. 

Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> 8185ea1b 
WARNING: If the Occupant Restraint Controller (ORC) is dropped 
at any time, it must be replaced. Failure to take the proper precautions can result in accidental airbag 
deployment and personal injury or death. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Replace the ORC in accordance with Service Information. 

Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


ORC ADAPTER 
8443-25 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 
With the scan tool, record and erase all Airbag System Module DTCs. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 
Reconnect all disconnected components and harness connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question/ 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 
Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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B1B18-LEFT SIDE CURTAIN SQUIB 1 CIRCUIT LOW 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Left Curtain Squib 1 circuits. The ORC 
will set this DTC if it detects low resistance of the Left Curtain Squib 1 circuits. 


Possible Causes 


(R3) LEFT CURTAIN SQUIB 1 LINE 1 CIRCUIT OR (R1) LEFT CURTAIN SQUIB 1 LINE 2 CIRCUIT SHORTED 


TO GROUND 
LEFT SIDE CURTAIN AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED ОТС 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED SQUIB CIRCUITS IN LEFT SIDE CURTAIN AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Left Side Curtain Airbag connector. 


PASSENGER 
AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


WARNING: To avoid personal injury or death, do not place an 
intact undeployed curtain airbag face down on a hard surface, the 
airbag will propel into the air if accidentally deployed. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-8 Jumper to the Left Side Cur- 
tain Airbag connector. 


AIRBAG- 


SIDE CURTAIN- 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B1B18 LEFT SIDE CURTAIN SQUIB 
1 CIRCUIT LOW? 
Yes >> Go To 3 


No >> Replace the Left Side Curtain Airbag in accordance with the 
Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. m 
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3. CHECK (R3) LEFT CURTAIN SQUIB 1 LINE 1 CIRCUIT AND (R1) LEFT CURTAIN SQUIB 1 LINE 2 
CIRCUIT FOR A SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Left Side Curtain 
Airbag connector. 

Disconnect the ORC connectors. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC 8443-25 Adaptor to the ORC con- 1 = 


nectors. 
Measure the resistance of the (R3) Left Curtain Squib 1 Line 1 circuit 
between the ORC 8443-25 Adaptor cavity 6 and ground. 


Measure the resistance of the (R1) Left Curtain Squib 1 Line 2 circuit 
between the ORC 8443-25 Adaptor cavity 5 and ground. 


Is the resistance below 10k ohms on either circuit? 


1 000005 
т 000000 12 в сосее 10 

18 11 90090 15 
97 000000 2 16 00000 2 
л вод O97 


ORC ADAPTER 
8443-25 


Yes >> Repair the Left Curtain Squib 1 circuits with resistance 81822978 
below 10k ohms for a short to ground. и 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 
WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must be replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Replace the ORC in accordance with Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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B1B19-LEFT SIDE CURTAIN SQUIB 1 CIRCUIT HIGH 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the voltage on the Left Curtain Squib 1 circuits. The ORC 
will set this DTC if it detects voltage on the Left Curtain Squib 1 circuits. 


Possible Causes 


(R3) LEFT CURTAIN SQUIB 1 LINE 1 CIRCUIT OR (R1) LEFT CURTAIN SQUIB 1 LINE 2 CIRCUIT SHORTED 


TO BATTERY 
LEFT SIDE CURTAIN AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED ОТС 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED SQUIB CIRCUITS IN LEFT SIDE CURTAIN AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Left Side Curtain Airbag connector. 


WARNING: To avoid personal injury or death, do not place an 
intact undeployed curtain airbag face down on a hard surface, the 
airbag will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-8 Jumper to the Left Side Cur- 
tain Airbag connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B1B19 LEFT SIDE CURTAIN SQUIB 
1 CIRCUIT HIGH? 
Yes >> Go To 3 


No >> Replace the Left Side Curtain Airbag in accordance with the 
Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. m 


PASSENGER 
AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


AIRBAG- 
SIDE CURTAIN- 
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3. CHECK (R3) LEFT CURTAIN SQUIB 1 LINE 1 CIRCUIT AND (R1) LEFT CURTAIN SQUIB 1 LINE 2 
CIRCUIT FOR A SHORT TO BATTERY 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Left Side Curtain 
Airbag connector. 


Disconnect the ORC connectors. 
NOTE: Check connectors - Clean and repair as necessary. 


Connect the 8443 Load Tool ORC 8443-25 Adaptor to the ORC con- 
nectors. 


Measure the voltage of the (R3) Left Curtain Squib 1 Line 1 circuit ереси X прасе E 
between the ORC 8443-25 adaptor cavity 6 and ground. азы 422. 
Measure Ше voltage of the (R1) Left Curtain Squib 1 Line 2 circuit JC 770” 


between the ORC 8443-25 adaptor cavity 5 and ground. 
Is there any voltage present on either circuit? 


ORC ADAPTER 
8443-25 


Yes >> Repair the Left Curtain Squib 1 circuits with voltage present 81823202 
for a short to battery. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> 


WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must be replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


Replace the ORC in accordance with Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 


Reconnect all disconnected components and harness connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 


РМ------------------------- RESTRAINTS - ELECTRICAL DIAGNOSTICS 80-81 
B1B1A-LEFT SIDE СОВТАМ SQUIB 1 CIRCUIT OPEN 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Left Curtain Squib 1 circuits. The ORC 
will set this DTC if it detects an open or high resistance on the Left Curtain Squib 1 circuits. 


Possible Causes 


(R3) LEFT CURTAIN SQUIB 1 LINE 1 CIRCUIT OPEN 


(R1) LEFT CURTAIN SQUIB 1 LINE 2 CIRCUIT OPEN 
LEFT SIDE CURTAIN AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ОРО) 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 5 


2. CHECK FOR OPEN SQUIB CIRCUITS IN LEFT SIDE CURTAIN AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Left Side Curtain Airbag connector. 


PASSENGER 
AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


WARNING: To avoid personal injury or death, do not place an 
intact undeployed curtain airbag face down on a hard surface, the 
airbag will propel into the air if accidentally deployed. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-8 Jumper to the Left Side Cur- 
tain Airbag connector. 


AIRBAG- 
SIDE CURTAIN- 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B1B1A LEFT SIDE CURTAIN SQUIB 
1 CIRCUIT OPEN? 
Yes >> Go To 3 


No >> Replace the Left Side Curtain Airbag in accordance with the 
Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. ET 


РМ 


3. CHECK (R3) LEFT CURTAIN SQUIB 1 LINE 1 CIRCUIT FOR AN OPEN 
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WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Left Side Curtain 
Airbag connector. 

Disconnect the ORC connectors. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC 8443-25 Adaptor to the ORC con- 
nectors. 

Measure the resistance of the (R3) Left Curtain Squib 1 Line 1 circuit 
between the Left Side Curtain Airbag connector cavity 2 and the Load 
Tool ORC 8443-25 Adaptor cavity 32-6. 


Is the resistance below 1.0 ohm? 


Yes >> Go То 4 


No >> Repair the (R3) Left Curtain Squib 1 Line 1 circuit for an 
open. Perform AIRBAG SYSTEM VERIFICATION TEST - 
VER 1. 
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ORC ADAPTER 
8443-25 


8182320e 


4. CHECK (R1) LEFT CURTAIN SQUIB 1 LINE 2 CIRCUIT FOR AN OPEN 


Measure the resistance of the (R1) Left Curtain Squib 1 Line 2 circuit 
between the Left Side Curtain Airbag connector cavity 1 and the Load 
Tool ORC 8443-25 Adaptor cavity 5. 


Is the resistance below 1.0 ohm? 


Yes >> 

WARNING: If the Occupant Restraint Controller (ORC) is dropped 

at any time, it must be replaced. Failure to take the proper precau- 

tions can result in accidental airbag deployment and personal 

injury or death. 

WARNING: To avoid personal injury or death, turn the ignition off, 

disconnect the battery and wait two minutes before proceeding. 
Replace the ORC in accordance with Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 

No >> Hepair the (R1) Left Curtain Squib 1 Line 2 circuit for an 


open. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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5. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 


РМ------------------------- RESTRAINTS - ELECTRICAL DIAGNOSTICS 80-85 
B1B1B-LEFT SIDE СОВТАМ ЗОШВ 1 CIRCUIT SHORTED TOGETHER 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Left Curtain Squib 1 circuits. The ORC 
will set this DTC if it detects low resistance between the Left Curtain Squib 1 circuits. 


Possible Causes 


(R3) LEFT CURTAIN SQUIB 1 LINE 1 CIRCUIT SHORTED TO (R1) LEFT CURTAIN SQUIB 1 LINE 2 CIRCUIT 


LEFT SIDE CURTAIN AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED ОТС 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED SQUIB CIRCUITS IN LEFT SIDE CURTAIN AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Left Side Curtain Airbag connector. 


PASSENGER 
AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


WARNING: To avoid personal injury or death, do not place an 
intact undeployed curtain airbag face down on a hard surface, the 
airbag will propel into the air if accidentally deployed. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-8 Jumper to the Left Side Cur- 
tain Airbag connector. 


AIRBAG- 
SIDE CURTAIN- 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTCs. 


Does the scan tool display: B1B1B LEFT SIDE CURTAIN SQUIB 
1 CIRCUIT SHORTED TOGETHER? 
Yes >> Go To 3 


No >> Replace the Left Side Curtain Airbag in accordance with the 
Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. ET 
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3. CHECK (R3) LEFT CURTAIN SQUIB 1 LINE 1 CIRCUIT FOR A SHORT TO (R1) LEFT CURTAIN SQUIB 1 
LINE 2 CIRCUIT 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Disconnect the 8443 Load Tool and Jumper from the Left Side Curtain [0] 
Airbag connector. 

Disconnect the ORC connectors. "T 
NOTE: Check connectors - Clean and repair as necessary. di 
Connect the 8443 Load Tool ORC 8443-25 Adaptor to the ORC con- 
nectors. 


Measure the resistance between the (R3) Left Curtain Squib 1 Line 1 190990 T 
circuit and the (R1) Left Curtain Squib 1 Line 2 circuit at the ORC тосе 
8443-25 adaptor cavities 32-5 and 32-6. 2 ӨӨ өө м 


Is the resistance below 10k ohms? 


ORC ADAPTER 
8443-25 


Yes >> Repair the (R3) Left Curtain Squib 1 Line 1 circuit for a 
short to the (R1) Left Curtain Squib 1 Line 2 circuit. 81823212 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> 


WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must бе replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Replace the ORC in accordance with Service Information. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 
e Wiggle the wiring harness and connectors of the related airbag circuit. 
e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 


80-88 RESTRAINTS - ELECTRICAL DIAGNOSTICS --------------------РМ 
B1B20-RIGHT SIDE CURTAIN SQUIB 1 CIRCUIT LOW 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Right Curtain Squib 1 circuits. The 
ORC will set this DTC if it detects low resistance on the Right Curtain Squib 1 circuits. 


Possible Causes 


(R4) RIGHT CURTAIN SQUIB 1 LINE 1 CIRCUIT OR (R2) RIGHT CURTAIN SQUIB 1 LINE 2 CIRCUIT 


SHORTED TO GROUND 
RIGHT SIDE CURTAIN AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ОРО) 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED SQUIB CIRCUITS IN RIGHT SIDE CURTAIN AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Right Side Curtain Airbag connector. 


WARNING: To avoid personal injury or death, do not place an 
intact undeployed curtain airbag face down on a hard surface, the 
airbag will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-8 Jumper to the Right Side Cur- 
tain Airbag connector. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B1B20 RIGHT SIDE CURTAIN 
SQUIB 1 CIRCUIT LOW? 
Yes >> Go To 3 


No >> Replace the Right Side Curtain Airbag in accordance with 
the Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. m 


PASSENGER 
AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


AIRBAG- 


SIDE CURTAIN- 


8182321a 
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3. CHECK (R4) RIGHT CURTAIN SQUIB 1 LINE 1 CIRCUIT AND (R2) RIGHT CURTAIN SQUIB 1 LINE 2 
CIRCUIT FOR A SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Right Side Curtain 
Airbag connector. 


Disconnect the ORC connectors. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC Adaptor to the ORC connectors. 
Measure the resistance of the (R4) Right Curtain Squib 1 Line 1 circuit 
between ORC 8443-25 adaptor cavity 8 and ground. 

Measure the resistance of the (R2) Right Curtain Squib 1 Line 2 circuit 
between ORC 8443-25 adaptor cavity 7 and ground. 


Is the resistance below 10k ohms on either circuit? ORC ADAPTER 


8443-25 


1 000005 
в 90000 10 
и 00000 5 
в ссеее 2 
л ве во = 


Yes >> Repair the Right Curtain Squib 1 circuits with resistance 
below 10k ohms for a short to ground. 81823222 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> 


WARNING: If Ше Occupant Restraint Controller (ORC) is dropped at any time, it must бе replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


Replace the ORC in accordance with Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 


Reconnect all disconnected components and harness connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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B1B21-RIGHT SIDE CURTAIN SQUIB 1 CIRCUIT HIGH 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the voltage on the Right Curtain Squib 1 circuits. The ORC 
will set this DTC if it detects voltage on the Right Curtain Squib 1 circuits. 


Possible Causes 


(R4) RIGHT CURTAIN SQUIB 1 LINE 1 CIRCUIT OR (R2) RIGHT CURTAIN SQUIB 1 LINE 2 CIRCUIT 


SHORTED TO BATTERY 
RIGHT SIDE CURTAIN AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED ОТС 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED SQUIB CIRCUITS IN RIGHT SIDE CURTAIN AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Right Side Curtain Airbag connector. 


WARNING: To avoid personal injury or death, do not place an 
intact uncoupled curtain airbag face down on a hard surface, the 
airbag will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-8 Jumper to the Right Side Cur- 
tain Airbag connector. 

WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 

With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B1B21 RIGHT SIDE CURTAIN 
SQUIB 1 CIRCUIT HIGH? 
Yes >> Go To 3 


No >> Replace the Right Side Curtain Airbag in accordance with 
the Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. m 


PASSENGER 
AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


AIRBAG- 
SIDE CURTAIN- 


8182321a 
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3. CHECK (R4) RIGHT CURTAIN SQUIB 1 LINE 1 CIRCUIT AND (R2) RIGHT CURTAIN SQUIB 1 LINE 2 
CIRCUIT FOR A SHORT TO BATTERY 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Right Side Curtain 
Airbag connector. 

Disconnect the ORC connectors. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC 8443-25 Adaptor to the ORC con- 
nectors. 

Measure the voltage of the (R4) Right Curtain Squib 1 Line 1 circuit 
between the ORC 8443-25 Adaptor cavity 7 and ground. 


Measure the voltage of the (R2) Right Curtain Squib 1 Line 2 circuit 
between the ORC 8443-25 Adaptor cavity 8 and ground. 


Is there any voltage present on either circuit? 


1 000005 
в соеее 1 
и 00000 5 
в 90000 20 
л оо се = 


ORC ADAPTER 
8443-25 


Yes >> Repair the Right Curtain Squib 1 circuits with voltage 81823226 
present for a short to battery. 2.1 д: - 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 
WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must be replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Replace the ORC in accordance with Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 
e Wiggle the wiring harness and connectors of the related airbag circuit. 
e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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B1B22-RIGHT SIDE CURTAIN SQUIB 1 CIRCUIT OPEN 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Right Curtain Squib 1 circuits. The 
ORC will set this DTC if it detects an open or high resistance on the Right Curtain Squib 1 circuits. 


Possible Causes 


(R4) RIGHT CURTAIN SQUIB 1 LINE 1 CIRCUIT OPEN 


(R2) RIGHT CURTAIN SQUIB 1 LINE 2 CIRCUIT OPEN 
RIGHT SIDE CURTAIN AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 5 


2. CHECK FOR OPEN SQUIB CIRCUITS IN RIGHT SIDE CURTAIN AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Right Side Curtain Airbag connector. 


WARNING: To avoid personal injury or death, do not place an 
intact uncoupled curtain airbag face down on a hard surface, the 
airbag will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-8 Jumper to the Right Side Cur- 
tain Airbag connector. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B1B22 RIGHT SIDE CURTAIN 
SQUIB 1 CIRCUIT OPEN? 
Yes >> Go to З 


No >> Нерасе the Right Side Curtain Airbag in accordance with 
the Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. is 


PASSENGER 
AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


AIRBAG- 
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1 
8182321а 


80-96 RESTRAINTS - ELECTRICAL DIAGNOSTICS PM 
d. CHECK (R4) RIGHT CURTAIN SQUIB 1 LINE 1 CIRCUIT FOR AN OPEN 
WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Right Side Curtain [0] 
Airbag connector. 
Disconnect the ORC connectors. YELLOWIBLACK 
NOTE: Check connectors - Clean and repair as necessary. , 
Connect the 8443 Load Tool ORC Adaptor to the ORC C1 connector. 
Measure the resistance of the (R4) Right Curtain Squib 1 Line 1 circuit " 1 
between the Right Side Curtain Airbag connector cavity 1 and the 8443 Eo 
ORC 8443-25 Adaptor cavity 32-7. RIGHT 
Is the resistance below 1.0 ohm? 
Yes >> Go То 4 ~ 
Мо >> Repair the (R4) Right Curtain Squib 1 Line 1 circuit for an 
open. Perform AIRBAG SYSTEM VERIFICATION TEST - 
VER 1. 
1 срееве в 1 O00005 
соесее 12 в ӘОООО 10 
з сеееве 18 11 00000 15 
9 000000 ^ 6 00000 2 
25 OO 0000 з 2 се се 24 
31 од 32 
81823234 


4. CHECK (R2) RIGHT CURTAIN SQUIB 1 LINE 2 CIRCUIT FOR AN OPEN 


Measure the resistance of the (R2) Right Curtain Squib 1 Line 2 circuit 
between the Right Side Curtain Airbag connector cavity 2 and the ORC 
8443-25 Adaptor cavity 8. 

Is the resistance below 1.0 ohm? 


Yes >> 
WARNING: If the Occupant Restraint Controller (ORC) is dropped 
at any time, it must be replaced. Failure to take the proper precau- 
tions can result in accidental airbag deployment and personal 
injury or death. 
WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Replace the ORC in accordance with Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> Repair the (R2) Right Curtain Squib 1 Line 2 circuit for an 
open. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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5. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 
e Wiggle the wiring harness and connectors of the related airbag circuit. 


e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 
Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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B1B23-RIGHT SIDE CURTAIN SQUIB 1 CIRCUIT SHORTED TOGETHER 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Right Curtain Squib 1 circuits. The 
ORC will set this DTC if it detects low resistance between the Right Curtain Squib 1 circuits. 


Possible Causes 


(R4) RIGHT CURTAIN SQUIB 1 LINE 1 CIRCUIT SHORTED TO (R2) RIGHT CURTAIN SQUIB 1 LINE 2 


CIRCUIT 
RIGHT SIDE CURTAIN AIRBAG 
OCCUPANT RESTRAINT CONTROLLER (ORO) 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED SQUIB CIRCUITS IN RIGHT SIDE CURTAIN AIRBAG 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Right Side Curtain Airbag connector. 


WARNING: To avoid personal injury or death, do not place an 
intact uncoupled curtain airbag face down on a hard surface, the 
airbag will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-8 Jumper to the Right Side Cur- 
tain Airbag connector. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B1B23 RIGHT SIDE CURTAIN 
SQUIB 1 CIRCUIT SHORTED TOGETHER? 
Yes >> Go to З 


No >> Replace the Right Side Curtain Airbag in accordance with 
the Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. m 


PASSENGER 
AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


AIRBAG- 


SIDE CURTAIN- 


8182321a 
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3. CHECK (R4) RIGHT CURTAIN SQUIB 1 LINE 1 CIRCUIT FOR A SHORT TO (R2) RIGHT CURTAIN SQUIB 1 
LINE 2 CIRCUIT 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Right Side Curtain 
Airbag connector. 


Disconnect the ORC connectors. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC 8443-25 Adaptor to the ORC con- 
nectors. 

Measure the resistance between the (R4) Right Curtain Squib 1 Line 1 
circuit and the (R2) Right Curtain Squib 1 Line 2 circuit at the ORC 
8443-25 Adaptor cavity 32-7 and 32-8. 


Is the resistance below 10k ohms? ORC ADAPTER 


8443-25 


1 00000 5 
в 00000 10 
“ 00000 15 
16 00000 2 
2 00 се 24 


Yes >> Repair the (R4) Right Curtain Squib 1 Line 1 circuit for а 
short to the (R2) Right Curtain Squib 1 Line 2 circuit. 81823239 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> 


WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must бе replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


Replace the ORC in accordance with Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Driver Seat Belt Tensioner circuits. 
The ORC will set this DTC if it detects low resistance on the Driver Seat Belt Tensioner circuits. 


Possible Causes 


(R55) DRIVER SEAT BELT TENSIONER LINE 1 CIRCUIT OR (R53) DRIVER SEAT BELT TENSIONER LINE 2 


CIRCUIT SHORTED TO GROUND 
DRIVER SEAT BELT PRETENSIONER 
ORC 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED DRIVER SEAT BELT PRETENSIONER 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Driver Seat Belt Pretensioner connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Driver Seat 
Belt Pretensioner connector. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTCs. 


Does the scan tool display: B1B28 1st ROW DRIVER SEAT 
BELT PRETENSIONER CIRCUIT LOW? 
Yes >> Go To 3 


No >> Replace the Driver Seat Belt Pretensioner in accordance 
with the Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. || № | 


PASSENGER 
AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


SEAT BELT- 
TENSIONER- 


DRIVER 


8443 


8182330a 
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3. CHECK (R55) DRIVER SEAT BELT TENSIONER LINE 1 CIRCUIT AND (R53) DRIVER SEAT BELT 
TENSIONER LINE 2 CIRCUIT FOR A SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Driver Seat Belt E 
Pretensioner connector. 


Disconnect the ORC connectors. = 


32-9 32-10 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC Adaptor to the ORC C1 connector. 


Measure the resistance of the (R55) Driver Seat Belt Tensioner Line 1 


circuit between ground and the ORC adaptor. Ape: | 22000 + 
Measure the resistance of the (R53) Driver Seat Belt Tensioner Line 2 ooo 
circuit between ground and the ORC adaptor. т ӨӨ ве = 


Is the resistance below 10k ohms on either circuit? ORE abasic 


8443-25 


Yes >> Repair the Driver Seat Belt Tensioner circuits with resis- 
tance below 10k ohms for a short to ground. 81823242 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> 


WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must бе replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding.Replace the ORC in accordance with Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 
With the scan tool, record and erase all Airbag System Module DTCs. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chaffed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 
Reconnect all disconnected components and harness connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 

Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the voltage on the Driver Seat Belt Tensioner circuits. The 
ORC will set this DTC if it detects voltage on the Driver Seat Belt Tensioner circuits. 


Possible Causes 


(R55) DRIVER SEAT BELT TENSIONER LINE 1 CIRCUIT OR (R53) DRIVER SEAT BELT TENSIONER LINE 2 


CIRCUIT SHORTED TO BATTERY 
DRIVER SEAT BELT PRETENSIONER 
OCCUPANT RESTRAINT CONTROLLER (ОРО) 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED DRIVER SEAT BELT PRETENSIONER 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Driver Seat Belt Pretensioner connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and 8443-8 Jumper to the Driver Seat Belt 
Pretensioner connector. 

WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 

With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B1B29 1st ROW DRIVER SEAT 
BELT PRETENSIONER CIRCUIT HIGH? 


Yes >> Go To З 


No >> Replace the Driver Seat Belt Pretensioner in accordance 
with the Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. || № | 


PASSENGER 
AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


SEAT BELT- 


TENSIONER- 
DRIVER 


8443 


8182330a 
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3. CHECK (R55) DRIVER SEAT BELT TENSIONER LINE 1 CIRCUIT AND (R53) DRIVER SEAT BELT 
TENSIONER LINE 2 CIRCUIT FOR A SHORT TO BATTERY 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Disconnect the 8443 Load Tool and Jumper from the Driver Seat Belt 
Pretensioner connector. EN 
Disconnect the ORC connectors. 

NOTE: Check connectors - Clean and repair as necessary. 


Connect the 8443 Load Tool ORC 8443-25 Adaptor to the ORC con- 
nectors. 


Measure the voltage of the (R55) Driver Seat Belt Tensioner Line 1 cir- 
cuit between the ORC 8443-25 Adaptor cavity 32-10 and ground. 


Measure the voltage of the (R53) Driver Seat Belt Tensioner Line 2 cir- 
cuit between the ORC 8443-25 Adaptor cavity 32-9 and ground. dm s 


Is there any voltage present on either circuit? 


2 во се 24 


Yes >> Repair the Driver Seat Вей Tensioner circuits with voltage 8182330e 
present for a short to battery. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> 
WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must be replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


Replace the ORC in accordance with Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Driver Seat Belt Tensioner circuits. 
The ORC will set this DTC if it detects an open or high resistance on the Driver Seat Belt Tensioner circuits. 


Possible Causes 


(R55) DRIVER SEAT BELT TENSIONER LINE 1 CIRCUIT OR (R53) DRIVER SEAT BELT TENSIONER LINE 2 


CIRCUIT OPEN 
DRIVER SEAT BELT PRETENSIONER 
ORC 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


SELECT ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 5 


2. CHECK FOR OPEN DRIVER SEAT BELT PRETENSIONER 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Driver Seat Belt Pretensioner connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Driver Seat 
Belt Pretensioner connector. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTCs. 


Does the scan tool display: B1B2A 1st ROW DRIVER SEAT 
BELT PRETENSIONER CIRCUIT OPEN? 
Yes >> Go To 3 


No >> Replace the Driver Seat Belt Pretensioner in accordance 
with the Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST- VER 1. || № | 


PASSENGER 
AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


SEAT BELT- 
TENSIONER- 


DRIVER 


8443 


8182330a 


РМ 


RESTRAINTS - ELECTRICAL DIAGNOSTICS 
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WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Driver Seat Belt 
Pretensioner connector. 


Disconnect the ORC connectors. 
NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC Adaptor to the ORC C1 connector. 


Measure the resistance of the (R55) Driver Seat Belt Tensioner Line 1 
circuit between the Driver Seat Belt Pretensioner connector and the 
8443 ORC Adaptor. 


Is the resistance below 1.0 ohm? 
>> Go То 4 


>> Repair the (R55) Driver Seat Belt Tensioner Line 1 circuit 
for and open. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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4. CHECK (R53) DRIVER SEAT BELT TENSIONER LINE 2 CIRCUIT FOR AN OPEN 


Measure the resistance of the (R53) Driver Seat Belt Tensioner Line 2 
circuit between the Driver Seat Belt Pretensioner connector and the 
8443 ORC Adaptor. 


Is the resistance below 1.0 ohm? 
Yes 
WARNING: If the Occupant Restraint Controller (ORC) is dropped 
at any time, it must be replaced. Failure to take the proper precau- 
tions can result in accidental airbag deployment and personal 
injury or death. 

WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding.Re- 
place the ORC in accordance with Service Information. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
>> Hepair the (R53) Driver Seat Belt Tensioner Line 2 circuit 

for and open. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


>> 
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5. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chaffed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on. 


e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Driver Seat Belt Tensioner circuits. 
The ORC will set this DTC if it detects low resistance between the Driver Seat Belt Tensioner circuits. 


Possible Causes 


(R55) DRIVER SEAT BELT TENSIONER LINE 1 CIRCUIT SHORTED TO (R53) DRIVER SEAT BELT 


TENSIONER LINE 2 CIRCUIT 
DRIVER SEAT BELT PRETENSIONER 
ORC 


Diagnostic Test 


1 . SELECT ACTIVE OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED DRIVER SEAT BELT PRETENSIONER 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Driver Seatbelt Pretensioner connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Driver Seat 
Belt Pretensioner connector. 

WARNING: To avoid personal injury or death, turn the ignition on 
then reconnect the battery. 

With the scan tool, read the active ORC DTCs. 


Does the scan tool display: B1B2B 1st ROW DRIVER SEAT 
BELT PRETENSIONER CIRCUIT SHORTED TOGETHER? 


Yes >> Go To З 


No >> Replace the Driver Seat Belt Pretensioner in accordance 
with the Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST- VER 1. ||| № |. 
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3: CHECK (R55) DRIVER SEAT BELT TENSIONER LINE 1 CIRCUIT FOR A SHORT TO (R53) DRIVER SEAT 
BELT TENSIONER LINE 2 CIRCUIT 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Disconnect the 8443 Load Tool and Jumper from the Driver Seat Belt [0] 
Pretensioner connector. 

Disconnect the ORC connectors. 32-9 
NOTE: Check connectors - Clean and repair as necessary. 


Connect the 8443 Load Tool ORC Adaptor to the ORC C1 connector. 


Measure the resistance between the (R55) Driver Seat Belt Tensioner 
Line 1 circuit and the (R53) Driver Seat Belt Tensioner Line 2 circuit at 
the ORC adaptor. 


Is the resistance below 10k ohms? 


1 еезе зе в ^ 000005 
7 ӘООФфОО 12 в 00000 0 
з 000000 18 " 00000 15 
1? 000000 = 6 06000 2 
5 ӘОӨООО 30 21 се се 2 
з се 32 


ORC ADAPTER 
8443-25 


Yes >> Hepair the (R55) Driver Seat Belt Tensioner Line 1 circuit 
for a short to the (R53) Driver Seat Belt Tensioner Line 2 
circuit. 8182332f 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> 


WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must бе replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding.Replace the ORC in accordance with Service Information. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chaffed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Passenger Seat Belt Tensioner cir- 
cuits. The ORC will set this DTC if it detects low resistance on the Passenger Seat Belt Tensioner circuits. 


Possible Causes 


(R56) PASSENGER SEAT BELT TENSIONER LINE 1 CIRCUIT OR (R54) PASSENGER SEAT BELT TENSIONER 


LINE 2 CIRCUIT SHORTED TO GROUND 
PASSENGER SEAT BELT PRETENSIONER 
ORC 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED ОТС 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED PASSENGER SEAT BELT PRETENSIONER 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Seat Belt Pretensioner connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Passenger 
Seat Belt Pretensioner connector. 


PASSENGER 
AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


SEAT BELT- 


WARNING: To avoid personal injury or death, turn the ignition on, PASSENGER 
then reconnect the battery. 


With the scan tool, read the active ORC DTCs. 
Does the scan tool display: B1B2C-1st ROW PASSENGER SEAT 
BELT PRETENSIONER CIRCUIT LOW? 

Yes >> Go To 3 


No >> Replace the Passenger Seat Belt Pretensioner in accor- 
dance with the Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


8443 


8182333a 
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СА CHECK (R56) PASSENGER SEAT BELT TENSIONER LINE 1 CIRCUIT AND (R54) PASSENGER SEAT 
BELT TENSIONER LINE 2 CIRCUIT FOR A SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 

Disconnect the 8443 Load Tool and Jumper from the Passenger Seat E 
Belt Pretensioner connector. [9] 
Disconnect the ORC connectors. = 


Р 32-11 32-12 
NOTE: Check connectors - Clean and repair as necessary. 


Connect the 8443 Load Tool ORC Adaptor to the ORC C1 connector. 
Measure the resistance of the (R56) Passenger Seat Belt Tensioner 
Line 1 circuit between ground and the ORD adaptor. 

Measure the resistance of the (R54) Passenger Seat Belt Tensioner 
Line 2 circuit between ground and the ORC adaptor. 


1 өөөөө 5 
в 60000 10 
ч 66660 15 
в 00000 20 
2 Өө сен 


ORC ADAPTER 


Is the resistance below 10k ohms on either circuit? мзш 


Yes >> Repair the Passenger Seat Вей Tensioner circuits with 
resistance below 10k ohms for a short to ground. 8182333e 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> 


WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must бе replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding.Replace the ORC in accordance with Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 
With the scan tool, record and erase all Airbag System Module DTCs. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chaffed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 
Reconnect all disconnected components and harness connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 

Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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B1B2D-1st ROW PASSENGER SEAT BELT PRETENSIONER CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the voltage on the Passenger Seat Belt Tensioner circuits. 
The ORC will set this DTC if it detects voltage on the Passenger Seat Belt Tensioner circuits. 


Possible Causes 


(R56) PASSENGER SEAT BELT TENSIONER LINE 1 CIRCUIT OR (R54) PASSENGER SEAT BELT TENSIONER 


LINE 2 CIRCUIT SHORTED TO BATTERY 
PASSENGER SEAT BELT PRETENSIONER 
ORC 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED ОТС 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED PASSENGER SEAT BELT PRETENSIONER 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Seat Belt Pretensioner connector. 


PASSENGER 
AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Passenger 
Seat Belt Pretensioner connector. 


SEAT BELT- 
TENSIONER- 
PASSENGER 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTCs. 


Does the scan tool display: B1B2D 1st ROW PASSENGER 
SEAT BELT TENSIONER CIRCUIT HIGH? 
Yes >> Go To 3 


No >> Heplace the Passenger Seat Belt Pretensioner in accor- 
dance with the Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. || | | = | 


8443 


8182333a 
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3: CHECK (R56) PASSENGER SEAT BELT TENSIONER LINE 1 CIRCUIT AND (R54) PASSENGER SEAT 
BELT TENSIONER LINE 2 CIRCUIT FOR A SHORT TO BATTERY 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Seat 
Belt Pretensioner connector. 


Disconnect the ORC connectors. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC Adaptor to the ORC C1 connector. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 

Measure the voltage of the (R56) Passenger Seat Belt Tensioner Line 1 
circuit between the ORC adaptor and ground. 

Measure the voltage of the (R54) Passenger Seat Belt Tensioner Line 2 ORC ADAPTER 
circuit between the ORC adaptor and ground. T 


1 000005 
в ӘОООО 10 
з 000000 18 п 00000 15 
1 000000 ^ 16 00000 2 
5 000000 30 2 се өө х 
31 се 32 


Is there any voltage present on either circuit? 81823343 
Yes >> Hepair the Passenger Seat Belt Tensioner circuits with volt- 
age present for a short to battery. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 


WARNING: If Ше Occupant Restraint Controller (ORC) is dropped at any time, it must бе replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding.Replace the ORC in accordance with Service Information. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chaffed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Passenger Seat Belt Tensioner cir- 
cuits. The ORC will set this DTC if it detects an open or high resistance on the Passenger Seat Belt Tensioner 
circuits. 


Possible Causes 


(R56) PASSENGER SEAT BELT TENSIONER LINE 1 CIRCUIT OR (R54) PASSENGER SEAT BELT TENSIONER 


LINE 2 CIRCUIT OPEN 
PASSENGER SEAT BELT PRETENSIONER 
ORC 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED DTC 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 5 


2. CHECK FOR OPEN PASSENGER SEAT BELT PRETENSIONER 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Seat Belt Pretensioner connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Passenger 
Seat Belt Pretensioner connector. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active ORC DTCs. 


Does the scan tool display: В1В2Е 1st ROW PASSENGER 
SEAT BELT PRETENSIONER CIRCUIT OPEN? 
Yes >> Go To 3 


No >> Replace the Passenger Seat Belt Pretensioner in accor- 
dance with the Service Information. | А „----- 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


SEAT BELT- 


TENSIONER- 
PASSENGER 


PASSENGER AIRBAG 
SQUIB CIRCUITS 
NO.1 
NO.2 
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3. CHECK (R56) PASSENGER SEAT BELT TENSIONER LINE 1 CIRCUIT FOR AN OPEN 


PM 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Seat 
Belt Pretensioner connector. 


Disconnect the ORC connectors. 
NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC Adaptor to the ORC C1 connector. 


Measure the resistance of the (R56) Passenger Seat Belt Tensioner 
Line 1 circuit between the Passenger Seat Belt Pretensioner connector 
and the 8443 ORC Adaptor. 


15 the resistance below 1.0 ohm? 


>> Go To 4 


No >> Repair the (R56) Passenger Seat Belt Tensioner Line 1 cir- 
cuit for an open. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


Yes 


SEAT BELT- 
TENSIONER- 
PASSENGER 
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ОКС АРАРТЕК 
8443-25 


81823346 


4. CHECK (R54) PASSENGER SEAT BELT TENSIONER LINE 2 CIRCUIT FOR AN OPEN 


Measure the resistance of the (R54) Passenger Seat Belt Tensioner 
Line 2 circuit between the Passenger Seat Belt Pretensioner connector 
and the 8443 ORC Adaptor. 


Is the resistance below 1.0 ohm? 


Yes >> 


WARNING: If the Occupant Restraint Controller (ORC) is dropped 
at any time, it must be replaced. Failure to take the proper precau- 
tions can result in accidental airbag deployment and personal 
injury or death. 
WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding.Re- 
place the ORC in accordance with Service Information. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Repair the (R54) Passenger Seat Belt Tensioner Line 2 cir- 
cuit for an open. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


[] 
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ORC ADAPTER 


8443-25 


81823347 
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5. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chaffed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 
e Wiggle the wiring harness and connectors of the related airbag circuit. 


e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 
Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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B1B2F-1st ROW PASSENGER SEAT BELT PRETENSIONER CIRCUIT SHORTED 
TOGETHER 


SEAT 
PASSENGER PASSENGER | ВЕШТ. 
SEAT TENSIONER- 
| BELT PASSENGER 
ONER TENSIONER 
E2 LINE 1 
1 2 
TWISTED 
PAIR 
R54 R56 
18 18 
LB/YL 1806 
12,502 иде2 
Г PASSENGER PASSENGER | MODULE- 
| зет SEAT | OCCUPANT 
BELT BE RESTRAINT 
| TENSIONER  тенбонев | CONTROLLER 
| ме LINE 1 || 
Ecl —! 


x 
BLACKNELLOW 
r ШИ 11 


1 2 


ваппппптт 
воввевеве 


Е 
SEAT BELT- Цв а 
TENSIONER- s.m 
PASSENGER 32 Е = 16 


MODULE- 
OCCUPANT 
RESTRAINT 

CONTROLLER C2 

(ORC) 


81623336 


РМ---------------------- RESTRAINTS - ELECTRICAL DIAGNOSTICS 80-125 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on. 
e Set Condition: 
The Occupant Restraint Controller (ORC) monitors the resistance of the Passenger Seat Belt Tensioner cir- 
cuits. The ORC will set this DTC if it detects low resistance between the Passenger Seat Belt Tensioner cir- 
cuits. 


Possible Causes 


(R56) PASSENGER SEAT BELT TENSIONER LINE 1 CIRCUIT SHORTED TO (R54) PASSENGER SEAT BELT 


TENSIONER LINE 2 CIRCUIT 
PASSENGER SEAT BELT PRETENSIONER 
ORC 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED ОТС 


NOTE: Ensure that the battery is fully charged. 


NOTE: The scan tool, SRS Airbag Load Tool MRL 8443, and DVOM are required to perform the following 
test. 
Turn the ignition on. 


Select ACTIVE or STORED DTC: 


ACTIVE DTC 
Go To 2 


STORED DTC 
Go To 4 


2. CHECK FOR SHORTED PASSENGER SEAT BELT PRETENSIONER 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Seat Belt Pretensioner connector. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Passenger 
Seat Belt Pretensioner connector. 


WARNING: To avoid personal injury or death, turn the ignition on 
then reconnect the battery. 
With the scan tool, read the active ORC DTOs. 


Does the scan tool display: B1B2F 1st ROW PASSENGER SEAT 
BELT PRETENSIONER CIRCUIT SHORTED TOGETHER? 
Yes | »» Go To 3 


No >> Нерасе the Passenger Seat Belt Pretensioner in accor- 
dance with the Service Information. | А re----€*- 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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PASSENGER 


PASSENGER AIRBAG 
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NO.1 
NO.2 
81518974 
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2: CHECK (R56) PASSENGER SEAT BELT TENSIONER LINE 1 CIRCUIT FOR A SHORT TO THE (R54) 
PASSENGER SEAT BELT TENSIONER LINE 2 CIRCUIT 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Seat 
Belt Pretensioner connector. 


Disconnect the ORC connectors. 
NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC Adaptor to the ORC C1 connector. 


Measure the resistance between the (R56) Passenger Seat Belt Ten- 
sioner Line 1 circuit and the (R54) Passenger Seat Belt Tensioner Line 
2 circuit at the ORC adaptor. 


Is the resistance below 10k ohms? 
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ORC ADAPTER 


Yes >> Hepair the (R56) Passenger Seat Belt Tensioner Line 1 cir- 24525 
cuit for a short to the (R54) Passenger Seat Belt Tensioner 
Line 2 circuit. 8182334f 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 


WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must бе replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding.Replace the ORC in accordance with Service Information. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 
With the scan tool, record and erase all Airbag System Module DTCs. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chaffed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 
Reconnect all disconnected components and harness connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 

Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning the vehicle to the customer. 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on, the Front Left Impact Sensor is equipped with on board diagnostics to monitor to sensor’s 
internal circuits. If a problem is identified, the sensor sends the Front Left Impact Sensor Internal message to 
the Occupant Restraint Controller (ORC). 

e Set Condition: 
This DTC will set if the ORC receives an internal DTC from the Front Left Impact Sensor. 


Possible Causes 
FRONT LEFT IMPACT SENSOR 


OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED FAULT CODE 


NOTE: Ensure the baitery is fully charged. 


NOTE: When reconnecting Airbag system components, the ignition must be turned off and the battery must 
be disconnected. 
Turn the ignition on. 


Select the appropriate module and DTC type combination: 
ORC - ACTIVE DTC 
Go To 2 


ORC - STORED DTC 
Go To 4 


2. VERIFY OPERATION OF THE FRONT LEFT IMPACT SENSOR 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Replace the Front Left Impact Sensor. 

Reconnect the vehicle wire harness to the sensor. 

Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat- 
tery. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

Use the scan tool and erase the stored codes in all airbag system modules. 

Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 

Wait one minute, and read active codes. 


Did the active Front Left Impact Sensor Internal DTC return? 


Yes >> Go То З 


No »» Hepair is complete. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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3. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and personal injury or death. 


If there are no possible causes remaining, view repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. TEST FOR AN INTERMITTENT CONDITION 


With the scan tool, record and erase all DTC's from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

With the scan tool, monitor active codes as you work through the following steps. 

WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 

If only stored codes return continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 


Are any ACTIVE DTCs present? 


Yes >> Select appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on, the Front Right Impact Sensor is equipped with on board diagnostics to monitor to sen- 
sor’s internal circuits. If a problem is identified, the sensor sends the Front Right Impact Sensor Internal mes- 
sage to the Occupant Restraint Controller (ORC). 

e Set Condition: 
This DTC will set if the ORC receives an internal DTC from the Front Right Impact Sensor. 


Possible Causes 
FRONT RIGHT IMPACT SENSOR 


OCCUPANT RESTRAINT CONTROLLER (ОРО) 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED FAULT CODE 


NOTE: Ensure the battery is fully charged. 

NOTE: When reconnecting Airbag system components, the ignition must be turned off and the battery must 
be disconnected. 

Turn the ignition on. 


Select the appropriate module and DTC type combination: 
ORC - ACTIVE DTC 
Go To 2 


ORC - STORED DTC 
Go To 4 


2. VERIFY OPERATION OF THE FRONT RIGHT IMPACT SENSOR 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Replace the Front Right Impact Sensor. 

Reconnect the vehicle wire harness to the sensor. 

Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat- 
tery. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
Use the scan tool and erase the stored codes in all airbag system modules. 

Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 

Wait one minute, and read active codes. 


Did the active Front Right Impact Sensor Internal DTC return? 


Yes >> Go То З 


No »» Hepair is complete. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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3. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and personal injury or death. 


If there are no possible causes remaining, view repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. TEST FOR AN INTERMITTENT CONDITION 


With the scan tool, record and erase all DTC's from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor active codes as you work through the following steps. 


WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 

If only stored codes return continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 


Are any ACTIVE DTCs present? 


Yes >> Select appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on, the Left Side Impact Sensor 1 is equipped with on board diagnostics to monitor to sen- 
sor’s internal circuits. If a problem is identified, the sensor sends the Left Side Impact Sensor 1 Internal mes- 
sage to the Occupant Restraint Controller (ORC). 

e Set Condition: 
This DTC will set if the ORC receives an internal DTC from the Left Side Impact Sensor 1. 


Possible Causes 


LEFT SIDE IMPACT SENSOR 1 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE АСТМЕ OR STORED FAULT CODE 
Turn the ignition on. 


NOTE: Ensure the battery is fully charged. 


NOTE: When reconnecting Airbag system components, the ignition must be turned off and the battery must 
be disconnected. 


Select the appropriate module and DTC type combination: 


ORC - ACTIVE DTC 
Go To 2 


ORC - STORED DTC 
Go To 4 


2. VERIFY OPERATION OF THE LEFT SIDE IMPACT SENSOR 1. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Replace the Left Side Impact Sensor 1. 

Reconnect the vehicle wire harness to the sensor. 

Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat- 
tery. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

Use the scan tool and erase the stored codes in all airbag system modules. 

Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 

Wait one minute, and read active codes. 


Did the active Left Side Impact Sensor 1 DTC return? 


Yes >> Go То З 


No »» Hepair is complete. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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3. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and personal injury or death. 


If there are no possible causes remaining, view repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. TEST FOR AN INTERMITTENT CONDITION 


With the scan tool, record and erase all DTC's from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

With the scan tool, monitor active codes as you work through the following steps. 

WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 

If only stored codes return continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 


Are any ACTIVE DTCs present? 


Yes >> Select appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 


80 - 136 


RESTRAINTS - ELECTRICAL DIAGNOSTICS 


B1B73-LEFT SIDE SATELLITE ACCELERATION SENSOR 2 INTERNAL 


PM 


LEFT 


SIDE 
IMPACT 


LEFT 
SIDE 
IMPACT 


SENSOR. 
SIDE 
IMPACT- 


LEFT 2 
SENSOR 2 


GROUND 


SENSOR 2 
SIGNAL 


R19 R17 
2 2 
LGT LG 
TWISTED 
PAIR 


SENSOR: 
SIDE 
IMPACT- 
LEFT 1 


2 1 
R15 R13 
2 2 
LGJBR LGITN 
TWISTED 
PAIR 
29 Å 62 30 A C2 
Ін. іні |MODULE: 
| OCCUPANT 
SIDE spp | 
RESTRAINT 
| „Мет IMPACT | CONTROLLER 
SENSOR 1 SENSOR! — tone] 
| GROUND зема. | 
SS -) 
да 
17 т ucl 
я m 
n m 
n m 
n m 
2 і pac 
1 На of 
Со ap 
ds ap 
SENSOR: SENSOR- р Cnt 4 
SIDE 
IMPACT Е 
DERE. IMPACT. 
LEFT 1 MODULE- 
OCCUPANT 
RESTRAINT 
CONTROLLER C2 
(ORC) 


For the Air Bag System circuit diagram (Refer to 8 - ELECTRICAL/RESTRAINTS - SCHEMATICS AND DIA- 
GRAMS). 
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For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on, the Left Side Impact Sensor 2 is equipped with on board diagnostics to monitor to sen- 
sors internal circuits. If a problem is identified, the sensor sends the Left Side Impact Sensor 2 Internal mes- 
sage to the Occupant Restraint Controller (ORC). 
e Set Condition: 
This DTC will set if the ORC receives an internal DTC from the Left Side Impact Sensor 2. 


Possible Causes 


LEFT SIDE IMPACT SENSOR 2 


OCCUPANT RESTRAINT CONTROLLER (ОРО) 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED FAULT CODE 


NOTE: Ensure the battery is fully charged. 

NOTE: When reconnecting Airbag system components, the ignition must be turned off and the battery must 
be disconnected. 

Turn the ignition on. 


Select the appropriate module and DTC type combination: 
ORC - ACTIVE DTC 
Go To 2 


ORC - STORED DTC 
Go To 4 


2. VERIFY OPERATION OF THE LEFT SIDE IMPACT SENSOR 2 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Replace the Left Side Impact Sensor 2. 

Reconnect the vehicle wire harness to the sensor. 

Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat- 
tery. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

Use the scan tool and erase the stored codes in all airbag system modules. 

Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 

Wait one minute, and read active codes. 


Did the active Left Side Impact Sensor 2 DTC return? 


Yes >> Go То З 


No >> Repair is complete. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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3. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and personal injury or death. 


If there are no possible causes remaining, view repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. TEST FOR AN INTERMITTENT CONDITION 


With the scan tool, record and erase all DTC's from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor active codes as you work through the following steps. 


WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 

If only stored codes return continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 


Are any ACTIVE DTCs present? 


Yes >> Select appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on, the Right Side Impact Sensor 1 is equipped with on board diagnostics to monitor to sen- 
sor’s internal circuits. If a problem is identified, the sensor sends the Right Side Impact Sensor 1 Internal mes- 
sage to the Occupant Restraint Controller (ORC). 

e Set Condition: 
This DTC will set if the ORC receives an internal DTC from the Right Side Impact Sensor 1. 


Possible Causes 
RIGHT SIDE IMPACT SENSOR 1 


OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED FAULT CODE 


NOTE: Ensure the baitery is fully charged. 


NOTE: When reconnecting Airbag system components, the ignition must be turned off and the battery must 
be disconnected. 
Turn the ignition on. 


Select the appropriate module and DTC type combination: 
ORC - ACTIVE DTC 
Go To 2 


ORC - STORED DTC 
Go To 4 


2. VERIFY OPERATION OF THE RIGHT SIDE IMPACT SENSOR 1 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Replace the Right Side Impact Sensor 1. 

Reconnect the vehicle wire harness to the sensor. 

Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat- 
tery. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

Use the scan tool and erase the stored codes in all airbag system modules. 

Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 

Wait one minute, and read active codes. 


Did the active Right Side Impact Sensor 1 DTC return? 


Yes >> Go To З 


No »» Hepair is complete. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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3. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and personal injury or death. 


If there are no possible causes remaining, view repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. TEST FOR AN INTERMITTENT CONDITION 


With the scan tool, record and erase all DTC's from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

With the scan tool, monitor active codes as you work through the following steps. 

WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 

If only stored codes return continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 


Are any ACTIVE DTCs present? 


Yes >> Select appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on, the Right Side Impact Sensor 2 is equipped with on board diagnostics to monitor to sen- 
sor’s internal circuits. If a problem is identified, the sensor sends the Right Side Impact Sensor 2 Internal mes- 
sage to the Occupant Restraint Controller (ORC). 

e Set Condition: 
This DTC will set if the ORC receives an internal DTC from the Right Side Impact Sensor 2. 


Possible Causes 
RIGHT SIDE IMPACT SENSOR 2 


OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . DETERMINE ACTIVE OR STORED FAULT CODE 


NOTE: Ensure the baitery is fully charged. 

NOTE: When reconnecting Airbag system components, the ignition must be turned off and the battery must 
be disconnected. 

Turn the ignition on. 


Select the appropriate module and DTC type combination: 
ORC - ACTIVE DTC 
Go To 2 


ORC - STORED DTC 
Go To 4 


2. VERIFY OPERATION OF THE RIGHT SIDE IMPACT SENSOR 2 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Replace the Right Side Impact Sensor 2. 

Reconnect the vehicle wire harness to the sensor. 

Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat- 
tery. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
Use the scan tool and erase the stored codes in all airbag system modules. 

Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 

Wait one minute, and read active codes. 


Did the active Right Side Impact Sensor 2 DTC return? 


Yes >> Go То З 


No >> Hepair is complete. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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3. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and personal injury or death. 


If there are no possible causes remaining, view repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. TEST FOR AN INTERMITTENT CONDITION 


With the scan tool, record and erase all DTC's from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram / schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor active codes as you work through the following steps. 


WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 

If only stored codes return continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 


Are any ACTIVE DTCs present? 


Yes >> Select appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
When CAN ignitions status is Run or SNA, during auto zero and while performing the Occupant Classification 
Module System Verification Test. 

e Set Condition: 
During the occupant classification module system verification test: if the module detects that the sensor input 
is less than 1.4 volts or greater than 3.6 volts. During auto zero: if the module detects that the sensor input is 
less than 1 volt or greater than 4 volts. 


Possible Causes 


PASSENGER SEAT HARNESS WIRES CHAFED, PIERCED, PINCHED, PARTIALLY BROKEN 


PASSENGER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT PUSHED OUT, SPREAD, 
CORRODED, CONTAMINATED 


LEFT-FRONT PASSENGER SEAT WEIGHT SENSOR 


DAMAGE TO THE PASSENGER SEAT STRUCTURE, RISER ASSEMBLY, CROSSMEMBERS, SEAT TRACKS, 
FLOOR PAN 


OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 
NOTE: Ensure that the battery is fully charged. 


NOTE: When reconnecting airbag system components, the ignition must be turned off and the battery must 
be disconnected. 
Turn the ignition on, then off, and then on again. 


With the scan tool, read Occupant Classification Module (OCM) DTCs. 
Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go To 2 


2. VERIFY THAT DTC B1B78-PASSENGER SEAT WEIGHT SENSOR 3 - LEFT FRONT PERFORMANCE IS 
ACTIVE 


With the scan tool, read OCM DTCs. 


Does the scan tool display active: B1B78-PASSENGER SEAT WEIGHT SENSOR 3 - LEFT FRONT PER- 
FORMANCE? 


Yes >> Go То 3 
No >> Go То 5 
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3. INSPECT PASSENGER SEAT HARNESS WIRES AND CONNECTORS 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the Passenger Seat Harness wiring and connectors. Look 
for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contam- 
inated terminals. 


Are any of these conditions present? 


Yes >> 


NOTE: Do not attempt to repair the Seat Harness. Replace the Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 

Replace the Passenger Seat Harness in accordance with the Service Information. 

Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Go To 4 


4. PERFORM OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST 


Verify that all of the Seat Weight Sensor mounting screws are tightened to torque specification. Refer to Group 23 
for specification. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 


NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, wait two minutes, and then proceed as follows. 


With the scan tool, read ОСМ DTCs. 
Does the scan tool display any active PASSENGER SEAT WEIGHT SENSOR PERFORMANCE DTCs? 


Yes >> Perform the Diagnosis/Checkout Procedure For Seat Weight Sensors in this Section. 


No - But Other DTCs Present 
Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No Active DTCs Present 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


5. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 
With the scan tool, record and erase all Airbag System Module DTCs. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 


e Wiggle the wiring harness and connectors of the related airbag circuit. 
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Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 


No >> No problem found at this time. Perform the Occupant Classification Module System Verification Test in 
this Section. Erase all codes before returning vehicle to customer. 
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B1B79-PASSENGER SEAT WEIGHT SENSOR 3 - LEFT FRONT INPUT CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 

e When Monitored: 
While the CAN bus ignition status is in IGN RUN, the module checks the sensor input ranges. 

e Set Condition: 
If the module detects that the sensor input is less than 3.4 + .6% of the (R701) Seat Weight Sensor 5 Volt 
circuit voltage. This DTC will also set if the (R701) Seat Weight Sensor 5 Volt circuit is shorted to ground. 
However, this condition would prevent communication with the OCM and cause a Lost Communication With 
ОСМ DTC to set in other modules. Also, this DTC will remain active after the condition that set this fault is no 
longer present. This condition is referred to as latching the DTC for the ignition cycle. Cycling the ignition key 
will change the status from active to stored if the condition that set the fault is no longer present. 


Possible Causes 


ACTIVE B1B79 DTC AND B1B7A DTC AT THE SAME TIME 
PASSENGER SEAT HARNESS IMPROPERLY ROUTED 
PASSENGER SEAT HARNESS WIRES CHAFED, PIERCED, PINCHED, PARTIALLY BROKEN 


PASSENGER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT PUSHED OUT, SPREAD, 
CORRODED, CONTAMINATED 


(R717) LT-FT SEAT WEIGHT SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 
(R717) LT-FT SEAT WEIGHT SENSOR SIGNAL CIRCUIT OPEN 

(R701) SEAT WEIGHT SENSOR 5 VOLT CIRCUIT OPEN 

LEFT-FRONT SEAT WEIGHT SENSOR 

OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 


NOTE: Ensure that the battery is fully charged. 


NOTE: When reconnecting airbag system components, the ignition must be turned off and the battery must 
be disconnected. 

Turn the ignition on, then off, and then on again. 

With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 


Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go To2 


2. VERIFY THAT DTC B1B79-PASSENGER SEAT WEIGHT SENSOR 3 - LEFT FRONT INPUT CIRCUIT LOW 
IS ACTIVE 


With the scan tool, read ОСМ DTCs. 


Does the scan tool display active: B1B879-PASSENGER SEAT WEIGHT SENSOR 3 - LEFT FRONT INPUT 
CIRCUIT LOW? 


Yes >> Go To З 
No >> Со To 10 
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3. VERIFY THAT B1B79-PASSENGER SEAT WEIGHT SENSOR 3 - LEFT FRONT INPUT CIRCUIT HIGH DTC 
AND B1B79-PASSENGER SEAT WEIGHT SENSOR 3 - LEFT FRONT INPUT CIRCUIT LOW DTC ARE 
ACTIVE AT THE SAME TIME 

With the scan tool, read ОСМ DTCs. 


Does the scan tool display active: B1B79-PASSENGER SEAT WEIGHT SENSOR 3 - LEFT FRONT INPUT 
CIRCUIT HIGH AND B1B79-PASSENGER SEAT WEIGHT SENSOR 3 - LEFT FRONT INPUT CIRCUIT LOW 
AT THE SAME TIME? 


Yes >> Perform B1B79-PASSENGER SEAT WEIGHT SENSOR 3 - LEFT FRONT INPUT CIRCUIT HIGH diag- 
nostic test. 


No >> Go То 4 


4. INSPECT PASSENGER SEAT HARNESS WIRES AND CONNECTORS 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram / schematic as a guide, inspect the Passenger Seat Harness wiring and connectors. Look 
for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contam- 
inated terminals. 


Are any of these conditions present? 


Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 

Replace the Passenger Seat Harness in accordance with the Service Information. 

Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Go To 5 


5. VERIFY THAT PASSENGER SEAT HARNESS IS ROUTED CORRECTLY 
Verify that the Passenger Seat Harness is routed correctly. 

Is the Passenger Seat Harness routed correctly? 
Yes >> Со То 6 


Мо >> Heroute Ше Passenger Seat Harness as necessary. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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6. CHECK VOLTAGE OF (R701) SEAT WEIGHT SENSOR 5 VOLT CIRCUIT 


Disconnect the Left-Front Seat Weight Sensor connector. 
WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
Measure the voltage of the (R701) Seat Weight Sensor 5 Volt circuit. 
Is the voltage above 4.8 volts? 


Yes >> Go To 7 
No >> Со То 9 


81825811 


ra CHECK (R717) LT-FT SEAT WEIGHT SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the OCM C2 connector. 

Measure the resistance of the (R717) LT-FT Seat Weight Sensor Signal 
circuit between ground and the OCM C2 connector. 


Is the resistance below 10k ohms? 


Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace the Seat 
Harness if the condition inspecting or testing for is present in the 
Seat Harness. 


Replace the Passenger Seat Harness in accordance with 


MODULE- 


the Service Information. NC 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM (EXCEPT EXPORT) 
VERIFICATION TEST. 81825815 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> Go То 8 
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80 - 153 


8. CHECK (R717) LT-FT SEAT WEIGHT SENSOR SIGNAL CIRCUIT FOR AN OPEN 


Measure the resistance of the (R717) LT-FT Seat Weight Sensor Signal 
circuit between the OCM C2 connector and the Left-Front Seat Weight 
Sensor connector. 


Is the resistance below 5.0 ohms? 


Yes >> Replace the Left-Front Seat Weight Sensor in accordance 
with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM 
VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
If DTC B1B79-PASSENGER SEAT WEIGHT SENSOR 3 - 
LEFT FRONT INPUT CIRCUIT LOW returns active, replace 
the OCM in accordance with the Service Information. 


No >> 
NOTE: Do not attempt to repair Ше Seat Harness. Replace the Seat 


Harness if the condition inspecting or testing for is present in the 
Seat Harness. 


Replace the Passenger Seat Harness in accordance with 
the Service Information. 

Perform OCCUPANT CLASSIFICATION MODULE SYSTEM 
VERIFICATION TEST. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


9. CHECK (R701) SEAT WEIGHT SENSOR 5 VOLT CIRCUIT FOR AN OPEN 


C2-3 


MODULE- 
OCCUPANT 
CLASSIFICATION C2 
(EXCEPT EXPORT) 


81825819 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the OCM connectors. 

Measure the resistance of the (R701) Seat Weight Sensor 5 Volt circuit 
between the OCM C2 connector and the Left-Front Seat Weight Sensor 
connector. 


Is the resistance below 5.0 ohms? 


Yes >> Replace the OCM in accordance with the Service Informa- 
tion. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM 
VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace the Seat 
Harness if the condition inspecting or testing for is present in the 
Seat Harness. 
Replace the Passenger Seat Harness in accordance with 
the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM 
VERIFICATION TEST. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


C2-1 


MODULE- 
OCCUPANT 
CLASSIFICATION C2 
(EXCEPT EXPORT) 


8182581e 
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1 0. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 


Reconnect all disconnected components and harness connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 


e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 


No >> No problem found at this time. Perform the Occupant Classification Module System Verification Test in 
this Section. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section 8W. 

е When Monitored: 
While the CAN bus ignition status is in IGN RUN, the module checks the sensor input ranges. 

• Set Condition: 
If the module detects that the sensor input is greater than 96 + 0.6% of the (R701) Seat Weight Sensor 5 Volt 
circuit voltage. Note that this DTC will remain active after the condition that set this fault is no longer present. 
Performing the Occupant Classification Module System Verification Test will change the status from active to 
stored if the condition that set the fault is no longer present. 


Possible Causes 


PASSENGER SEAT HARNESS IMPROPERLY ROUTED 
PASSENGER SEAT HARNESS WIRES CHAFED, PIERCED, PINCHED, PARTIALLY BROKEN 


PASSENGER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT PUSHED OUT, SPREAD, 
CORRODED, CONTAMINATED 


(R717) LT-FT SEAT WEIGHT SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 


(R717) LT-FT SEAT WEIGHT SENSOR SIGNAL CIRCUIT SHORTED TO (R701) SEAT WEIGHT SENSOR 5 
VOLT CIRCUIT 


(R728) SEAT WEIGHT SENSOR GROUND CIRCUIT OPEN 
LEFT-FRONT SEAT WEIGHT SENSOR 
OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, & BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 


NOTE: Ensure that the battery is fully charged. 


NOTE: When reconnecting airbag system components, the ignition must be turned off and the battery must 
be disconnected. 
Turn the ignition on, then off, and then on again. 


With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 
Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go То 2 


2. VERIFY THAT ОТС B1B7A-PASSENGER SEAT WEIGHT SENSOR 3 - LEFT FRONT INPUT CIRCUIT HIGH 
IS ACTIVE 


Verify that all of the Seat Weight Sensor mounting screws are tightened to torque specification. Refer to GROUP 23 
for specification. 


NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, wait two minutes, and then proceed as follows. 


With the scan tool, read OCM DTOs. 
Does the scan tool display active: B1B7A-PASSENGER SEAT WEIGHT SENSOR 3 - LEFT FRONT INPUT 
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CIRCUIT HIGH? 


Yes >> Go То З 
No >> Go To 8 


У. INSPECT PASSENGER SEAT HARNESS WIRES AND CONNECTORS 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram / schematic as a guide, inspect the Passenger Seat Harness wiring and connectors. Look 
for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contam- 
inated terminals. 


Are any of these conditions present? 
Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 


Replace the Passenger Seat Harness in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Со То 4 


4. VERIFY THAT PASSENGER SEAT HARNESS IS ROUTED CORRECTLY 


Verify that the Passenger Seat Harness is routed correctly. 


Is the Passenger Seat Harness routed correctly? 
Yes >> Со To 5 


No >> Heroute the Passenger Seat Harness as necessary. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


Б, CHECK (8717) | Т-ЕТ SEAT WEIGHT SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 
Disconnect the OCM C2 connector. 


Measure the voltage of the (R717) LT-FT Seat Weight Sensor Signal cir- 
cuit. ү 


Is the voltage above 0.2 volt? HE BLACK 


Yes >> 


NOTE: Do not attempt to repair the Seat Harness. Replace the Seat 
Harness if the condition inspecting or testing for is present in the 
Seat Harness. 
Replace the Passenger Seat Harness in accordance with the 6 | 
Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM 
VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Со То 6 


MODULE-OCCUPANT 
CLASSIFICATION 
с2 


81269784 
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6. CHECK (R717) LT-FT SEAT WEIGHT SENSOR SIGNAL CIRCUIT FOR A SHORT TO (R701) SEAT WEIGHT 
SENSOR 5 VOLT CIRCUIT 
Disconnect the Left-Front Seat Weight Sensor connector. 
Measure the resistance between the (R717) LT-FT Seat Weight Sensor Signal circuit and the (R701) Seat Weight 
Sensor 5 Volt circuit. 
Is the resistance below 10K ohms? 


Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 

Replace the Passenger Seat Harness in accordance with the Service Information. 

Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Go To 7 


7; CHECK (8728) SEAT WEIGHT SENSOR GROUND CIRCUIT FOR АМ OPEN 


Measure the resistance of the (R728) Seat Weight Sensor Ground circuit between the OCM C2 connector and the 
Left-Front Seat Weight Sensor connector. 


Is the resistance below 5.0 ohms? 


Yes >> Replace the OCM in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 
NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 
Replace the Passenger Seat Harness in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


8. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 
With the scan tool, record and erase all Airbag System Module DTCs. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 
Reconnect all disconnected components and harness connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 


No >> No problem found at this time. Perform the Occupant Classification Module System Verification Test in 
this Section. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
When CAN ignitions status is Run or SNA, during auto zero and while performing the Occupant Classification 
Module System Verification Test. 

e Set Condition: 
During the occupant classification module system verification test: if the module detects that the sensor input 
is less than 1.4 volts or greater than 3.6 volts. During auto zero: if the module detects that the sensor input is 
less than 1 volt or greater than 4 volts. 


Possible Causes 


PASSENGER SEAT HARNESS WIRES CHAFED, PIERCED, PINCHED, PARTIALLY BROKEN 


PASSENGER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT PUSHED OUT, SPREAD, 
CORRODED, CONTAMINATED 


RIGHT-FRONT PASSENGER SEAT WEIGHT SENSOR 


DAMAGE TO THE PASSENGER SEAT STRUCTURE, RISER ASSEMBLY, CROSSMEMBERS, SEAT TRACKS, 
FLOOR PAN 


OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 


NOTE: Ensure that the battery is fully charged. 
Turn the ignition on, then off, and then on again. 
With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 


Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go To2 


2. VERIFY THAT DTC B1B7D-PASSENGER SEAT WEIGHT SENSOR 2 - RIGHT FRONT PERFORMANCE IS 
ACTIVE 


With the scan tool, read ОСМ DTCs. 


Does the scan tool display active: B1B7D-PASSENGER SEAT WEIGHT SENSOR 2 - RIGHT FRONT PER- 
FORMANCE? 


Yes >> Go To З 
No >> Go To 5 
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3. INSPECT PASSENGER SEAT HARNESS WIRES AND CONNECTORS 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram / schematic as a guide, inspect the Passenger Seat Harness wiring and connectors. Look 
for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contam- 
inated terminals. 


Are any of these conditions present? 


Yes >> 


NOTE: Do not attempt to repair the Seat Harness. Replace the Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 

Replace the Passenger Seat Harness in accordance with the Service Information. 

Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Go To 4 


4. PERFORM OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST 


Verify that all of the Seat Weight Sensor mounting screws are tightened to torqued to specification. Refer to GROUP 
23 for specification. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, wait two minutes, and then proceed as follows. 


With the scan tool, read ОСМ DTCs. 
Does the scan tool display any active PASSENGER SEAT WEIGHT SENSOR PERFORMANCE DTCs? 


Yes >> Perform the Diagnosis / Checkout Procedure For Seat Weight Sensors in this Section. 


No >> But Other DTCs Present 
Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 

No >> No Active DTCs Present 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


D: CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 
With the scan tool, record and erase all Airbag System Module DTCs. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 


e Wiggle the wiring harness and connectors of the related airbag circuit. 
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Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 


No >> No problem found at this time. Perform the Occupant Classification Module System Verification Test in 
this Section. Erase all codes before returning vehicle to customer. 
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B1B7E-PASSENGER SEAT WEIGHT SENSOR 2 - RIGHT FRONT INPUT CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 

e When Monitored: 
While the CAN bus ignition status is in IGN RUN, the module checks the sensor input ranges. 

e Set Condition: 
If the module detects that the sensor input is less than 3.4 + 0.696 of the (R701) Seat Weight Sensor 5 Мой 
circuit voltage. This DTC will also set if the (R701) Seat Weight Sensor 5 Volt circuit is shorted to ground. 
However, this condition would prevent communication with the OCM and cause a Lost Communication With 
ОСМ DTC to set in other modules. Also, this DTC will remain active after the condition that set this fault is no 
longer present. This condition is referred to as latching the DTC for the ignition cycle. Cycling the ignition key 
will change the status from active to stored if the condition that set the fault is no longer present. 


Possible Causes 


ACTIVE B1B7E DTC AND B1B7F DTC AT THE SAME TIME 
PASSENGER SEAT HARNESS IMPROPERLY ROUTED 
PASSENGER SEAT HARNESS WIRES CHAFED, PIERCED, PINCHED, PARTIALLY BROKEN 


PASSENGER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT PUSHED OUT, SPREAD, 
CORRODED, CONTAMINATED 


(R718) RT-FT SEAT WEIGHT SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 
(R718) RT-FT SEAT WEIGHT SENSOR SIGNAL CIRCUIT OPEN 

(R701) SEAT WEIGHT SENSOR 5 VOLT CIRCUIT OPEN 

RIGHT-FRONT SEAT WEIGHT SENSOR 

OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 


NOTE: Ensure that the battery is fully charged. 


NOTE: When reconnecting airbag system components, the ignition must be turned off and the battery must 
be disconnected. 
Turn the ignition on, then off, and then on again. 


With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 
Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go To2 


2. VERIFY THAT DTC B1B7E-PASSENGER SEAT WEIGHT SENSOR 2 - RIGHT FRONT INPUT CIRCUIT LOW 
IS ACTIVE 


With the scan tool, read ОСМ DTCs. 


Does the scan tool display active: B1B7E-PASSENGER SEAT WEIGHT SENSOR 2 - RIGHT FRONT 
INPUT CIRCUIT LOW? 


Yes >> Go To З 
No >> Со To 10 
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3. VERIFY THAT DTC B1B7E-PASSENGER SEAT WEIGHT SENSOR 2 - RIGHT FRONT INPUT CIRCUIT HIGH 
AND B1B7F-PASSENGER SEAT WEIGHT SENSOR 2 - RIGHT FRONT INPUT CIRCUIT LOW ARE BOTH 
ACTIVE 


With the scan tool, read OCM DTCs. 


Does the scan tool display active: B1B7F-PASSENGER SEAT WEIGHT SENSOR 2 - RIGHT FRONT 
INPUT CIRCUIT HIGH? 


Yes >> Perform B1B7E-PASSENGER SEAT WEIGHT SENSOR 2 - RIGHT FRONT INPUT CIRCUIT HIGH. 
No >> Go To 4 


4. INSPECT PASSENGER SEAT HARNESS WIRES AND CONNECTORS 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram / schematic as a guide, inspect the Passenger Seat Harness wiring and connectors. Look 
for chaffed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contam- 
inated terminals. 


Are any of these conditions present? 
Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 


Replace the Passenger Seat Harness in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Со To 5 


5. VERIFY THAT PASSENGER SEAT HARNESS IS ROUTED CORRECTLY 
Verify that the Passenger Seat Harness is routed correctly. 


Is the Passenger Seat Harness routed correctly? 


Yes >> Со To 6 


No >> Heroute the Passenger Seat Harness as necessary. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


6. CHECK VOLTAGE OF (R701) SEAT WEIGHT SENSOR 5 VOLT CIRCUIT 
Disconnect the Right-Front Seat Weight Sensor connector. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
Measure the voltage of the (R701) Seat Weight Sensor 5 Volt circuit. 


Is the voltage above 4.8 volts? 
Yes >> Go To 7 
No >> Go To 9 
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Т. CHECK (8718) RT-FT SEAT WEIGHT SENSOR SIGNAL CIRCUIT FOR А SHORT ТО GROUND 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Disconnect the OCM C2 connector. | ) 
Measure the resistance of the (R718) RT-FT Seat Weight Sensor Signal 
circuit between ground and the OCM C2 connector. = 


Is the resistance below 10k ohms? 


Yes >> 


NOTE: Do not attempt to repair the Seat Harness. Replace the Seat 
Harness if the condition inspecting or testing for is present in the 
Seat Harness. 
Replace the Passenger Seat Harness in accordance with the 
Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM 
VERIFICATION TEST. 


BLACK 


MODULE-OCCUPANT 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. CLASSIFICATION 


c2 
No >> Go To 8 


81269939 


8. CHECK (R718) RT-FT SEAT WEIGHT SENSOR SIGNAL CIRCUIT FOR AN OPEN 


Measure the resistance of the (R718) RT-FT Seat Weight Sensor Signal circuit between the OCM C2 connector and 
the Right-Front Seat Weight Sensor connector. 


Is the resistance below 5.0 ohms? 


Yes >> Replace the Right-Front Seat Weight Sensor in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. If DTC B1B7E-PASSENGER SEAT WEIGHT 
SENSOR 2 - RIGHT FRONT INPUT CIRCUIT LOW returns active, replace the OCM in accordance with 
the Service Information. 


No >> 
NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 

Replace the Passenger Seat Harness in accordance with the Service Information. 

Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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9. CHECK (R701) SEAT WEIGHT SENSOR 5 VOLT CIRCUIT FOR AN OPEN 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Disconnect the OCM C2 connector. 
Measure the resistance of the (R701) Seat Weight Sensor 5 Volt circuit between the OCM C2 connector and the 
Right-Front Seat Weight Sensor connector. 

Is the resistance below 5.0 ohms? 


Yes >> Replace the OCM in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 
NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 
Replace the Passenger Seat Harness in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


1 0. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chaffed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 


Reconnect all disconnected components and harness connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 
Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 


No >> No problem found at this time. Perform the Occupant Classification Module System Verification Test in 
this Section. Erase all codes before returning vehicle to customer. 
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B1B7F-PASSENGER SEAT WEIGHT SENSOR 2 - RIGHT FRONT INPUT CIRCUIT 
HIGH 
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For a complete wiring diagram Refer to Section 8W. 

е When Monitored: 
While the CAN bus ignition status is in IGN RUN, the module checks the sensor input ranges. 

• Set Condition: 
If the module detects that the sensor input is greater than 96 + 0.6% of the (R701) Seat Weight Sensor 5 Volt 
circuit voltage. Note that this DTC will remain active after the condition that set this fault is no longer present. 
Performing the Occupant Classification Module System Verification Test will change the status from active to 
stored if the condition that set the fault is no longer present. 


Possible Causes 


PASSENGER SEAT HARNESS IMPROPERLY ROUTED 
PASSENGER SEAT HARNESS WIRES CHAFED, PIERCED, PINCHED, PARTIALLY BROKEN 


PASSENGER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT PUSHED OUT, SPREAD, 
CORRODED, CONTAMINATED 


(R718) RT-FT SEAT WEIGHT SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 


(R718) RT-FT SEAT WEIGHT SENSOR SIGNAL CIRCUIT SHORTED TO (R701) SEAT WEIGHT SENSOR 5 
VOLT CIRCUIT 


(R728) SEAT WEIGHT SENSOR GROUND CIRCUIT OPEN 
RIGHT-FRONT SEAT WEIGHT SENSOR 
OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 


NOTE: Ensure that the battery is fully charged. 


NOTE: When reconnecting airbag system components, the ignition must be turned off and the battery must 
be disconnected. 
Turn the ignition on, then off, and then on again. 


With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 
Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go То 2 


2. VERIFY THAT DTC B1B7F-PASSENGER SEAT WEIGHT SENSOR 2 - RIGHT FRONT INPUT CIRCUIT HIGH 
IS ACTIVE 


Verify that all of the Seat Weight Sensor mounting screws are torqued to specification. Refer to 23 - BODY/SEATS. 


NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, wait two minutes, and then proceed as follows. 


With the scan tool, read ОСМ DTCs. 
Does the scan tool display active: В1В7Е-РАЗЗЕМОЕН SEAT WEIGHT SENSOR 2 - RIGHT FRONT 
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INPUT CIRCUIT HIGH? 


Yes >> Go То З 
No >> Go To 8 


У. INSPECT PASSENGER SEAT HARNESS WIRES AND CONNECTORS 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram / schematic as a guide, inspect the Passenger Seat Harness wiring and connectors. Look 
for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contam- 
inated terminals. 


Are any of these conditions present? 
Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 


Replace the Passenger Seat Harness in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Со То 4 


4. VERIFY THAT PASSENGER SEAT HARNESS IS ROUTED CORRECTLY 
Verify that the Passenger Seat Harness is routed correctly. 


Is the Passenger Seat Harness routed correctly? 


Yes >> Со To 5 


No >> Heroute the Passenger Seat Harness as necessary. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


Б, CHECK (R718) RT-FT SEAT WEIGHT SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 
Disconnect the OCM C2 connector. 


Measure the voltage of the (R718) RT-FT Seat Weight Sensor Signal cir- 
cuit. " 


Is the voltage above 0.2 volt? Г. BLACK 


Yes >> 


NOTE: Do not attempt to repair the Seat Harness. Replace Ше Seat 
Harness if the condition inspecting or testing for is present in the 
Seat Harness. 


Replace the Passenger Seat Harness in accordance with the 


Service Information. moO Ure SECU aM 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM со 


812с9с1с 


VERIFICATION TEST. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> Со То 6 
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6. CHECK (R718) RT-FT SEAT WEIGHT SENSOR SIGNAL CIRCUIT FOR A SHORT TO (R701) SEAT WEIGHT 
SENSOR 5 VOLT CIRCUIT 
Disconnect the Right-Front Seat Weight Sensor connector. 
Measure the resistance between the (R718) RT-FT Seat Weight Sensor Signal circuit and the (R701) Seat Weight 
Sensor 5 Volt circuit. 
Is the resistance below 10K ohms? 


Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 

Replace the Passenger Seat Harness in accordance with the Service Information. 

Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Go To 7 


7; CHECK (R728) SEAT WEIGHT SENSOR GROUND CIRCUIT FOR АМ OPEN 


Measure the resistance of the (R728) Seat Weight Sensor Ground circuit between the OCM C2 connector and the 
Right-Front Seat Weight Sensor connector. 


Is the resistance below 5.0 ohms? 


Yes >> Replace the OCM in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 
NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 
Replace the Passenger Seat Harness in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


8. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 


Reconnect all disconnected components and harness connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 


In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 


No >> No problem found at this time. Perform the Occupant Classification Module System Verification Test in 
this Section. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
When CAN ignitions status is Run or SNA, during auto zero and while performing the Occupant Classification 
Module System Verification Test. 

e Set Condition: 
During the occupant classification module system verification test: if the module detects that the sensor input 
is less than 1.4 volts or greater than 3.6 volts. During auto zero: if the module detects that the sensor input is 
less than 1 volt or greater than 4 volts. 


Possible Causes 


PASSENGER SEAT HARNESS WIRES CHAFED, PIERCED, PINCHED, PARTIALLY BROKEN 


PASSENGER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT PUSHED OUT, SPREAD, 
CORRODED, CONTAMINATED 


LEFT-REAR PASSENGER SEAT WEIGHT SENSOR 


DAMAGE TO THE PASSENGER SEAT STRUCTURE, RISER ASSEMBLY, CROSSMEMBERS, SEAT TRACKS, 
FLOOR PAN 


OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 


NOTE: Ensure that the battery is fully charged. 


NOTE: When reconnecting airbag system components, the ignition must be turned off and the battery must 
be disconnected. 
Turn the ignition on, then off, and then on again. 


With the scan tool, read Occupant Classification Module (OCM) DTCs. 
Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go To 2 


2. VERIFY THAT DTC B1B82-PASSENGER SEAT WEIGHT SENSOR 4 - LEFT REAR PERFORMANCE IS 
ACTIVE 


With the scan tool, read OCM DTCs. 


Does the scan tool display active: B1B82- PASSENGER SEAT WEIGHT SENSOR 4 - LEFT REAR PER- 
FORMANCE? 


Yes >> Go То 3 
No >> Go То 5 
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3. INSPECT PASSENGER SEAT HARNESS WIRES AND CONNECTORS 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram / schematic as a guide, inspect the Passenger Seat Harness wiring and connectors. Look 
for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contam- 
inated terminals. 


Are any of these conditions present? 


Yes >> 


NOTE: Do not attempt to repair the Seat Harness. Replace the Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 

Replace the Passenger Seat Harness in accordance with the Service Information. 

Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Go To 4 


4. PERFORM OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST 


Verify that all of the Seat Weight Sensor mounting screws are tighten to torque specification. Refer to GROUP 23 
for specification. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 


NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, wait two minutes, and then proceed as follows. 


With the scan tool, read ОСМ DTCs. 
Does the scan tool display any active PASSENGER SEAT WEIGHT SENSOR PERFORMANCE DTCs? 


Yes >> Perform the Diagnosis/Checkout Procedure For Seat Weight Sensors in this Section. 


No - But Other DTCs Present 
Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No Active DTCs Present 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


5. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 
With the scan tool, record and erase all Airbag System Module DTCs. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram / schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 


e Wiggle the wiring harness and connectors of the related airbag circuit. 
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Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 


No >> No problem found at this time. Perform the Occupant Classification Module System Verification Test in 
this Section. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section 8W. 


РМ---------------------- RESTRAINTS - ELECTRICAL DIAGNOSTICS 80-177 


• When Monitored: 
While the CAN bus ignition status is in IGN RUN, the module checks the sensor input ranges. 

e Set Condition: 
If the module detects that the sensor input is less than 3.4 + 0.696 of the (R701) Seat Weight Sensor 5 Volt 
circuit voltage. This DTC will also set if the (R701) Seat Weight Sensor 5 Volt circuit is shorted to ground. 
However, this condition would prevent communication with the OCM and cause a Lost Communication With 
ОСМ DTC to set in other modules. Also, this DTC will remain active after the condition that set this fault is no 
longer present. This condition is referred to as latching the DTC for the ignition cycle. Cycling the ignition key 
will change the status from active to stored if the condition that set the fault is no longer present. 


Possible Causes 


PASSENGER SEAT HARNESS IMPROPERLY ROUTED 
PASSENGER SEAT HARNESS WIRES CHAFFED, PIERCED, PINCHED, PARTIALLY BROKEN 


PASSENGER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT PUSHED OUT, SPREAD, 
CORRODED, CONTAMINATED 


(R705) LT-RR SEAT WEIGHT SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 
(R705) LT-RR SEAT WEIGHT SENSOR SIGNAL CIRCUIT OPEN 

(R701) SEAT WEIGHT SENSOR 5 VOLT CIRCUIT OPEN 

LEFT-REAR SEAT WEIGHT SENSOR 

OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, & BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 


NOTE: Ensure that the battery is fully charged. 
Turn the ignition on, then off, and then on again. 
With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 


Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go То 2 


2. VERIFY THAT ОТС B1B83-PASSENGER SEAT WEIGHT SENSOR 4 - LEFT REAR INPUT CIRCUIT LOW IS 
ACTIVE 


With the scan tool, read OCM DTOs. 


Does the scan tool display active: B1B83-PASSENGER SEAT WEIGHT SENSOR 4 - LEFT REAR INPUT 
CIRCUIT LOW? 


Yes >> Go То З 
No >> Со To 10 
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3. VERIFY THAT B1B83-PASSENGER SEAT WEIGHT SENSOR 4 - LEFT REAR INPUT CIRCUIT LOW DTC 
AND B1B84-PASSENGER SEAT WEIGHT SENSOR 4 - LEFT REAR INPUT CIRCUIT HIGH DTC ARE 
ACTIVE AT THE SAME TIME 

With the scan tool, read ОСМ DTCs. 


Does the scan tool display active: B1B83-PASSENGER SEAT WEIGHT SENSOR 4 - LEFT REAR INPUT 
CIRCUIT LOW AND B1B84-PASSENGER SEAT WEIGHT SENSOR 4 - LEFT REAR INPUT CIRCUIT HIGH 
AT THE SAME TIME? 


Yes >> Perform B1B84-PASSENGER SEAT WEIGHT SENSOR 4 - LEFT REAR INPUT CIRCUIT HIGH 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Go To 4 


4. INSPECT PASSENGER SEAT HARNESS WIRES AND CONNECTORS 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram / schematic as a guide, inspect the Passenger Seat Harness wiring and connectors. Look 
for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contam- 
inated terminals. 


Are any of these conditions present? 
Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 


Replace the Passenger Seat Harness in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Go To 5 


5; VERIFY THAT PASSENGER SEAT HARNESS IS ROUTED CORRECTLY 
Verify that the Passenger Seat Harness is routed correctly. 


Is the Passenger Seat Harness routed correctly? 


Yes >> Go To 6 


No >> Heroute the Passenger Seat Harness as necessary. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


6. CHECK VOLTAGE OF (R726) SEAT WEIGHT SENSOR 5 VOLT CIRCUIT 
Disconnect the Left-Rear Seat Weight Sensor connector. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
Measure the voltage of the (R701) Seat Weight Sensor 5 Volt circuit. 


Is the voltage above 4.8 volts? 
Yes >> Go То 7 
Мо >> Со То 9 
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ra CHECK (R705) LT-RR SEAT WEIGHT SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the OCM C2 connector. 

Measure the resistance of the (R705) LT-RR Seat Weight Sensor Signal 
circuit between ground and the OCM C2 connector. 


BLACK 


Is the resistance below 10k ohms? 


Yes >> 

NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat 

Harness if the condition inspecting or testing for is present in the 

Seat Harness. | CLASSIFICATION 
Replace the Passenger Seat Harness in accordance with the с? 


MODULE-OCCUPANT 


812ca50c 


Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Go То 8 


8. CHECK (R705) LT-RR SEAT WEIGHT SENSOR SIGNAL CIRCUIT FOR AN OPEN 


Measure the resistance of the (R705) LT-RR Seat Weight Sensor Signal circuit between the OCM C2 connector and 
the Left-Rear Seat Weight Sensor connector. 


Is the resistance below 5.0 ohms? 


Yes >> Replace the Left-Rear Seat Weight Sensor in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. If DTC B1B83-PASSENGER SEAT WEIGHT 
SENSOR 4 - LEFT REAR INPUT CIRCUIT LOW returns active, replace the OCM in accordance with 
the Service Information. 
No >> 
NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 
Replace the Passenger Seat Harness in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


9. CHECK (R726) SEAT WEIGHT SENSOR 5 VOLT CIRCUIT FOR AN OPEN 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Disconnect the OCM C2 connector. 
Measure the resistance of the (R701) Seat Weight Sensor 5 Volt circuit between the OCM C2 connector and the 
Left-Rear Seat Weight Sensor connector. 

Is the resistance below 5.0 ohms? 


Yes >> Replace the OCM in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 
NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 
Replace the Passenger Seat Harness in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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1 0. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 

With the scan tool, record and erase all Airbag System Module DTCs. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram / schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 


Reconnect all disconnected components and harness connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 


e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 


No >> No problem found at this time. Perform the Occupant Classification Module System Verification Test in 
this Section. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section 8W. 

е When Monitored: 
While the CAN bus ignition status is in IGN RUN, the module checks the sensor input ranges. 

• Set Condition: 
If the module detects that the sensor input is greater than 96 + 0.6% of the (R701) Seat Weight Sensor 5 Volt 
circuit voltage. Note that this DTC will remain active after the condition that set this fault is no longer present. 
Performing the Occupant Classification Module System Verification Test will change the status from active to 
stored if the condition that set the fault is no longer present. 


Possible Causes 


PASSENGER SEAT HARNESS IMPROPERLY ROUTED 
PASSENGER SEAT HARNESS WIRES CHAFED, PIERCED, PINCHED, PARTIALLY BROKEN 


PASSENGER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT PUSHED OUT, SPREAD, 
CORRODED, CONTAMINATED 


(R705) LT-RR SEAT WEIGHT SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 


(R705) LT-RR SEAT WEIGHT SENSOR SIGNAL CIRCUIT SHORTED TO (R701) SEAT WEIGHT SENSOR 5 
VOLT CIRCUIT 


(R728) SEAT WEIGHT SENSOR GROUND CIRCUIT OPEN 
LEFT-REAR SEAT WEIGHT SENSOR 
OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 


NOTE: Ensure that the battery is fully charged. 
Turn the ignition on, then off, and then on again. 
With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 


Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go То 2 


2. VERIFY THAT ОТС B1B84-PASSENGER SEAT WEIGHT SENSOR 4 - LEFT REAR INPUT CIRCUIT HIGH IS 
ACTIVE 


Verify that all of the Seat Weight Sensor mounting screws are tightened to torque specification. Refer to GROUP 23 
for specification. 


NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, wait two minutes, and then proceed as follows. 


With the scan tool, read OCM DTOs. 
Does the scan tool display active: B1B884-PASSENGER SEAT WEIGHT SENSOR 4 - LEFT REAR INPUT 
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CIRCUIT HIGH? 


Yes >> Go То З 
No >> Go To 8 


У. INSPECT PASSENGER SEAT HARNESS WIRES AND CONNECTORS 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram / schematic as a guide, inspect the Passenger Seat Harness wiring and connectors. Look 
for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contam- 
inated terminals. 


Are any of these conditions present? 
Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 


Replace the Passenger Seat Harness in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Со То 4 


4. VERIFY THAT PASSENGER SEAT HARNESS IS ROUTED CORRECTLY 


Verify that the Passenger Seat Harness is routed correctly. 


Is the Passenger Seat Harness routed correctly? 
Yes >> Со To 5 


No >> Heroute the Passenger Seat Harness as necessary. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


Б, CHECK (8705) LT-RR SEAT WEIGHT SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 
Disconnect the OCM C2 connector. 


Measure the voltage of the (R705) LT-RR Seat Weight Sensor Signal cir- 
cuit. " 


Is the voltage above 0.2 volt? Г. BLACK 


Yes >> 


NOTE: Do not attempt to repair the Seat Harness. Replace Ше Seat 
Harness if the condition inspecting or testing for is present in the 
Seat Harness. 


Replace the Passenger Seat Harness in accordance with the 


Service Information. ого ыт 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM со 


812са580 


VERIFICATION TEST. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> Со То 6 
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6. CHECK (R705) LT-RR SEAT WEIGHT SENSOR SIGNAL CIRCUIT FOR A SHORT TO (R701) SEAT WEIGHT 
SENSOR 5 VOLT CIRCUIT 
Disconnect the Left-Rear Seat Weight Sensor connector. 
Measure the resistance between the (R705) LT-RR Seat Weight Sensor Signal circuit and the (R701) Seat Weight 
Sensor 5 Volt circuit. 
Is the resistance below 10K ohms? 


Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 

Replace the Passenger Seat Harness in accordance with the Service Information. 

Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Go To 7 


7; CHECK (R728) SEAT WEIGHT SENSOR GROUND CIRCUIT FOR АМ OPEN 


Measure the resistance of the (R728) Seat Weight Sensor Ground circuit between the OCM C2 connector and the 
Left-Rear Seat Weight Sensor connector. 


Is the resistance below 5.0 ohms? 


Yes >> Replace the OCM in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 
NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 
Replace the Passenger Seat Harness in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


8. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 
With the scan tool, record and erase all Airbag System Module DTCs. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram / schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 
Reconnect all disconnected components and harness connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 


e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 


No >> No problem found at this time. Perform the Occupant Classification Module System Verification Test in 
this Section. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
When CAN ignitions status is Run or SNA, during auto zero and while performing the Occupant Classification 
Module System Verification Test. 

e Set Condition: 
During the occupant classification module system verification test: if the module detects that the sensor input 
is less than 1.4 volts or greater than 3.6 volts. During auto zero: if the module detects that the sensor input is 
less than 1 volt or greater than 4 volts. 


Possible Causes 


PASSENGER SEAT HARNESS WIRES CHAFED, PIERCED, PINCHED, PARTIALLY BROKEN 


PASSENGER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT PUSHED OUT, SPREAD, 
CORRODED, CONTAMINATED 


RIGHT-REAR PASSENGER SEAT WEIGHT SENSOR 


DAMAGE TO THE PASSENGER SEAT STRUCTURE, RISER ASSEMBLY, CROSSMEMBERS, SEAT TRACKS, 
FLOOR PAN 


OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 


NOTE: Ensure that the battery is fully charged. 
Turn the ignition on, then off, and then on again. 
With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 


Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go To2 


2. VERIFY THAT DTC B1B87-PASSENGER SEAT WEIGHT SENSOR 1 - RIGHT REAR PERFORMANCE IS 
ACTIVE 


With the scan tool, read ОСМ DTCs. 


Does the scan tool display active: B1B87-PASSENGER SEAT WEIGHT SENSOR 1 - RIGHT REAR PER- 
FORMANCE? 


Yes >> Go To 3 
No >> Go To 5 
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3. INSPECT PASSENGER SEAT HARNESS WIRES AND CONNECTORS 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram / schematic as a guide, inspect the Passenger Seat Harness wiring and connectors. Look 
for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contam- 
inated terminals. 


Are any of these conditions present? 


Yes >> 


NOTE: Do not attempt to repair the Seat Harness. Replace the Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 

Replace the Passenger Seat Harness in accordance with the Service Information. 

Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Go To 4 


4. PERFORM OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST 


Verify that all of the Seat Weight Sensor mounting screws are tighten to torque specification. Refer to GROUP 23 
for specification. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, wait two minutes, and then proceed as follows. 


With the scan tool, read ОСМ DTCs. 
Does the scan tool display any active: PASSENGER SEAT WEIGHT SENSOR PERFORMANCE DTCs? 


Yes >> Perform the Diagnosis / Checkout Procedure For Seat Weight Sensors in this Section. 


No >> But Other DTCs Present 
Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 

No >> No Active DTCs Present 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


D: CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 
With the scan tool, record and erase all Airbag System Module DTCs. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 


e Wiggle the wiring harness and connectors of the related airbag circuit. 
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Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 


No >> No problem found at this time. Perform the Occupant Classification Module System Verification Test in 
this Section. Erase all codes before returning vehicle to customer. 


РМ 


RESTRAINTS - ELECTRICAL DIAGNOSTICS 80 - 189 


B1B88-PASSENGER SEAT WEIGHT SENSOR 1 - RIGHT REAR INPUT CIRCUIT LOW 
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For а complete wiring diagram Refer to Section 8W. 

e When Monitored: 
While the CAN bus ignition status is in IGN RUN, the module checks the sensor input ranges. 

e Set Condition: 
If the module detects that the sensor input is less than 3.4 + 0.696 of the (R701) Seat Weight Sensor 5 Мой 
circuit voltage. This DTC will also set if the (R701) Seat Weight Sensor 5 Volt circuit is shorted to ground. 
However, this condition would prevent communication with the OCM and cause a Lost Communication With 
ОСМ DTC to set in other modules. Also, this DTC will remain active after the condition that set this fault is no 
longer present. This condition is referred to as latching the DTC for the ignition cycle. Cycling the ignition key 
will change the status from active to stored if the condition that set the fault is no longer present. 


Possible Causes 


ACTIVE B1B88 DTC AND B1B89 DTC AT THE SAME TIME 
PASSENGER SEAT HARNESS IMPROPERLY ROUTED 
PASSENGER SEAT HARNESS WIRES CHAFED, PIERCED, PINCHED, PARTIALLY BROKEN 


PASSENGER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT PUSHED OUT, SPREAD, 
CORRODED, CONTAMINATED 


(R706) RT-RR SEAT WEIGHT SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 
(R706) RT-RR SEAT WEIGHT SENSOR SIGNAL CIRCUIT OPEN 

(R701) SEAT WEIGHT SENSOR 5 VOLT CIRCUIT OPEN 

RIGHT-REAR SEAT WEIGHT SENSOR 

OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 


NOTE: Ensure that the battery is fully charged. 
Turn the ignition on, then off, and then on again. 
With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 


Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Со То 2 


2. VERIFY THAT ОТС B1B88-PASSENGER SEAT WEIGHT SENSOR 1 - RIGHT REAR INPUT CIRCUIT LOW 
IS ACTIVE 


With the scan tool, read ОСМ DTCs. 


Does the scan tool display active: В1В88-РАЗЗЕМОЕН SEAT WEIGHT SENSOR 1 - RIGHT REAR INPUT 
CIRCUIT LOW? 


Yes >> Go То З 
No >> Со To 10 
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3. VERIFY THAT DTC B1B88-PASSENGER SEAT WEIGHT SENSOR 1 - RIGHT REAR INPUT CIRCUIT LOW 
AND B1B89-PASSENGER SEAT WEIGHT SENSOR 1 - RIGHT REAR INPUT CIRCUIT HIGH ARE ACTIVE 
AT THE SAME TIME 


With the scan tool, read OCM DTCs. 


Does the scan tool display active: B1B88-PASSENGER SEAT WEIGHT SENSOR 1 - RIGHT REAR INPUT 
CIRCUIT LOW DTC AND B1B89-PASSENGER SEAT WEIGHT SENSOR 1 - RIGHT REAR INPUT CIRCUIT 
HIGH DTC AT THE SAME TIME? 


Yes >> Perform B1B89-PASSENGER SEAT WEIGHT SENSOR 1 - RIGHT REAR INPUT CIRCUIT HIGH. 
No >> Go To 4 


4. INSPECT PASSENGER SEAT HARNESS WIRES AND CONNECTORS 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram / schematic as a guide, inspect the Passenger Seat Harness wiring and connectors. Look 
for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contam- 
inated terminals. 


Are any of these conditions present? 
Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 


Replace the Passenger Seat Harness in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Со To 5 


5. VERIFY THAT PASSENGER SEAT HARNESS IS ROUTED CORRECTLY 
Verify that the Passenger Seat Harness is routed correctly. 


Is the Passenger Seat Harness routed correctly? 
Yes >> Со То 6 


Мо >> Heroute Ше Passenger Seat Harness as necessary. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


6. CHECK VOLTAGE OF (R701) SEAT WEIGHT SENSOR 5 VOLT CIRCUIT 
Disconnect the Right-Rear Seat Weight Sensor connector. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
Measure the voltage of the (R701) Seat Weight Sensor 5 Volt circuit. 


Is the voltage above 4.8 volts? 
Yes >> Go To 7 
No >> Go To 9 
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Т. CHECK (8706) RT-RR SEAT WEIGHT SENSOR SIGNAL CIRCUIT FOR А SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the OCM C2 connector. 

Measure the resistance of the (R706) RT-RR Seat Weight Sensor Signal 
circuit between ground and the OCM C2 connector. 


BLACK 


Is the resistance below 10k ohms? 


Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat 
Harness if the condition inspecting or testing for is present in the 


MODULE-OCCUPANT 
Seat Harness. CLASSIFICATION 


Replace the Passenger Seat Harness in accordance with the с? 


#12са5а1 


Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Go То 8 


8. CHECK (R706) RT-RR SEAT WEIGHT SENSOR SIGNAL CIRCUIT FOR AN OPEN 


Measure the resistance of the (R706) RT-RR Seat Weight Sensor Signal circuit between the OCM C2 connector 
and the Right-Rear Seat Weight Sensor connector. 


Is the resistance below 5.0 ohms? 


Yes >> Replace the Right-Rear Seat Weight Sensor in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. If ОТС B1B88- PASSENGER SEAT WEIGHT 
SENSOR 1 - RIGHT REAR INPUT CIRCUIT LOW returns active, replace the OCM in accordance with 
the Service Information. 


No >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 

Replace the Passenger Seat Harness in accordance with the Service Information. 

Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


9. CHECK (R701) SEAT WEIGHT SENSOR 5 VOLT CIRCUIT FOR AN OPEN 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Disconnect the OCM C2 connector. 


Measure the resistance of the (R701) Seat Weight Sensor 5 Volt circuit between the OCM C2 connector and the 
Right-Rear Seat Weight Sensor connector. 
Is the resistance below 5.0 ohms? 


Yes >> Replace the OCM in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 
NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 
Replace the Passenger Seat Harness in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


РМ---------------------- RESTRAINTS - ELECTRICAL DIAGNOSTICS 80-193 


1 0. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 
With the scan tool, record and erase all Airbag System Module DTCs. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram / schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 
Reconnect all disconnected components and harness connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 


No >> No problem found at this time. Perform the Occupant Classification Module System Verification Test in 
this Section. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section 8W. 

е When Monitored: 
While the CAN bus ignition status is in IGN RUN, the module checks the sensor input ranges. 

• Set Condition: 
If the module detects that the sensor input is greater than 96 + 0.6% of the (R701) Seat Weight Sensor 5 Volt 
circuit voltage. Note that this DTC will remain active after the condition that set this fault is no longer present. 
Performing the Occupant Classification Module System Verification Test will change the status from active to 
stored if the condition that set the fault is no longer present. 


Possible Causes 


PASSENGER SEAT HARNESS IMPROPERLY ROUTED 
PASSENGER SEAT HARNESS WIRES CHAFED, PIERCED, PINCHED, PARTIALLY BROKEN 


PASSENGER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT PUSHED OUT, SPREAD, 
CORRODED, CONTAMINATED 


(R706) RT-RR SEAT WEIGHT SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 


(R706) RT-RR SEAT WEIGHT SENSOR SIGNAL CIRCUIT SHORTED TO (R701) SEAT WEIGHT SENSOR 5 
VOLT CIRCUIT 


(R728) SEAT WEIGHT SENSOR GROUND CIRCUIT OPEN 
RIGHT-REAR SEAT WEIGHT SENSOR 
OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 


NOTE: Ensure that the battery is fully charged. 
Turn the ignition on, then off, and then on again. 
With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 


Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go То 2 


2. VERIFY THAT DTC B1B89-PASSENGER SEAT WEIGHT SENSOR 1 - RIGHT REAR INPUT CIRCUIT HIGH 
IS ACTIVE 


Verify that all of the Seat Weight Sensor mounting screws are tighten to torque specification. Refer to GROUP 23 
for specification. 


NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, wait two minutes, and then proceed as follows. 


With the scan tool, read OCM DTOs. 
Does the scan tool display active: B1B89-PASSENGER SEAT WEIGHT SENSOR 1 - RIGHT REAR INPUT 
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CIRCUIT HIGH? 


Yes >> Go To З 
No >> Go To 8 


У. INSPECT PASSENGER SEAT HARNESS WIRES AND CONNECTORS 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram / schematic as a guide, inspect the Passenger Seat Harness wiring and connectors. Look 
for chaffed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contam- 
inated terminals. 


Are any of these conditions present? 
Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 


Replace the Passenger Seat Harness in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Со То 4 


4. VERIFY THAT PASSENGER SEAT HARNESS IS ROUTED CORRECTLY 
Verify that the Passenger Seat Harness is routed correctly. 


Is the Passenger Seat Harness routed correctly? 


Yes >> Со To 5 


No >> Heroute the Passenger Seat Harness as necessary. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


Б, CHECK (8706) RT-RR SEAT WEIGHT SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 
Disconnect the OCM C2 connector. 


Measure the voltage of the (R706) RT-RR Seat Weight Sensor Signal 
circuit. V 


Is the voltage above 0.2 volt? —— BLACK 


Yes >> 


NOTE: Do not attempt to repair the Seat Harness. Replace Ше Seat 
Harness if the condition inspecting or testing for is present in the 
Seat Harness. 


Replace the Passenger Seat Harness in accordance with the 


Service Information. gern 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM со 


#12са5е1 


VERIFICATION TEST. 


Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> Со То 6 
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6. CHECK (R706) RT-RR SEAT WEIGHT SENSOR SIGNAL CIRCUIT FOR A SHORT TO (R701) SEAT WEIGHT 
SENSOR 5 VOLT CIRCUIT 
Disconnect the Right-Rear Seat Weight Sensor connector. 
Measure the resistance between the (R706) RT-RR Seat Weight Sensor Signal circuit and the (R701) Seat Weight 
Sensor 5 Volt circuit. 
Is the resistance below 10K ohms? 


Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 

Replace the Passenger Seat Harness in accordance with the Service Information. 

Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 

Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Go To 7 


7; CHECK (R728) SEAT WEIGHT SENSOR GROUND CIRCUIT FOR АМ OPEN 


Measure the resistance of the (R728) Seat Weight Sensor Ground circuit between the OCM C2 connector and the 
Right-Rear Seat Weight Sensor connector. 


Is the resistance below 5.0 ohms? 


Yes >> Replace the OCM in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> 
NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 
Replace the Passenger Seat Harness in accordance with the Service Information. 
Perform OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
Perform AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


8. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 
With the scan tool, record and erase all Airbag System Module DTCs. 
WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chaffed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 
Reconnect all disconnected components and harness connectors. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor for active codes while performing the following: 

e Wiggle the wiring harness and connectors of the related airbag circuit. 

e Continue the test until either a code becomes active or the problem area is isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the DTC in question / 
causing the intermittent condition. 

Are any ACTIVE DTCs present? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 


No >> No problem found at this time. Perform the Occupant Classification Module System Verification Test in 
this Section. Erase all codes before returning vehicle to customer. 
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B1B8C-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT PERFORMANCE 
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For а complete wiring diagram 


Refer to Section 8W. 
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e When Monitored: 
While the CAN bus ignition status is in IGN RUN, the module checks the sensor input ranges. 


e Set Condition: 
If the module detects that the sensor input is between 8 and 12 mA. 


Possible Causes 
DRIVER SEAT TRACK POSITION SENSOR (STPS) 


OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, BATTERY FAULTS, AND SEAT TRACK 
POSITION SENSOR CIRCUIT HIGH OR LOW FAULTS IN THE OCCUPANT CLASSIFICATION MODULE 
(OCM) 


NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 


Does the scan tool display any active DTCs relating to internal faults, ignition faults, battery faults, or 
Seat Track Position Sensor Circuit High or Low faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go То 2 


2. VERIFY THAT B1B8C-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT PERFORMANCE IS АСТМЕ 
With the scan tool, read ОСМ DTCs. 


Does the scan tool display active: B1B8C-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT PERFOR- 
MANCE? 


Yes >> Go To З 
No >> Со То 4 


3. PERFORM SEAT TRACK POSITION SENSOR PERFORMANCE TEST 


With the scan tool, erase OCM DTCs. 

Turn the ignition off, wait 10 seconds and then turn the ignition on. 

Cycle the driver seat to the full forward position and then to the full rearward position. 
Return the driver seat to its approximate original position. 

Wait two minutes, and then with the scan tool, read OCM DTCs. 


Does the scan tool display active: B1B8C-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT PERFOR- 
MANCE? 


Yes >> Replace the Driver Seat Track Position Sensor in accordance with the Service Information. 
Perform the *OCM VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING) If DTC B1B8C-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT PERFOR- 
MANCE returns active, replace the OCM in accordance with the Service Information. 


No >> Perform the *DCM VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING) 
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4. TEST FOR AN INTERMITTENT CONDITION 


With the scan tool, record and erase all DTCs from the OCM. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If only stored codes return continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1B8D-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT LOW 
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For а complete wiring diagram 


Refer to Section 8W. 
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e When Monitored: 
While the CAN bus ignition status is in IGN RUN and the module is configured for a Seat Track Position 
Sensor (STPS), the module checks the sensor input current ranges. 

e Set Condition: 
If the module detects that the sensor input is less than or equal to 0.3 ma. This DTC may set when the current 
is between 0.3 mA and 2.0 mA. 


Possible Causes 


DRIVER SEAT HARNESS IMPROPERLY ROUTED 
DRIVER SEAT HARNESS WIRES CHAFED, PIERCED, PINCHED, PARTIALLY BROKEN 


DRIVER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT, PUSHED OUT, SPREAD, CORRODED, 
CONTAMINATED 


(R261) SEAT POSITION SENSOR DATA-DRIVER CIRCUIT SHORTED TO GROUND 
(R263) SEAT POSITION SENSOR VOLTAGE-DRIVER CIRCUIT SHORTED TO GROUND 
(R261) SEAT POSITION SENSOR DATA-DRIVER CIRCUIT OPEN 

(R263) SEAT POSITION SENSOR VOLTAGE-DRIVER CIRCUIT OPEN 

DRIVER SEAT TRACK POSITION SENSOR 

OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 


NOTE: Ensure the battery is fully charged. 
Turn the ignition on, then off, and then on again. 


With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 
Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go To2 


2. VERIFY THAT DTC B1B8D-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT LOW IS ACTIVE 
With the scan tool, read ОСМ DTCs. 
Does the scan tool display active: B1B88D-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT LOW? 


Yes >> Go To З 
No >> Go To 7 
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3. INSPECT DRIVER SEAT HARNESS WIRES AND CONNECTORS 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram / schematic as a guide, inspect the Driver Seat Harness wiring and connectors. Look for 
chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contaminated 
terminals. 


Are any of these conditions present? 


Yes >> 


NOTE: Do not attempt to repair the Seat Harness. Replace the Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 


Replace the Driver Seat Harness in accordance with the Service Information. 


Perform OCM VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING) 


No >> Go To 4 


4. VERIFY THAT DRIVER SEAT HARNESS IS ROUTED CORRECTLY 


Verify that the Driver Seat Harness is routed correctly. 


Is the Driver Seat Harness routed correctly? 


Yes >> Go To 5 


No >> Heroute the Driver Seat Harness as necessary. 


Perform OCM VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING) 


5. CHECK (R261) SEAT POSITION SENSOR DATA-DRIVER CIRCUIT AND (R263) SEAT POSITION SENSOR 
VOLTAGE-DRIVER CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (R261) Seat Position 


Sensor Data-Driver circuit. 
Measure the resistance between ground and the (R263) Seat Position DK GRAY 
Sensor Voltage-Driver circuit. 


Is the resistance below 10k ohms on either circuit? 


Yes >> ! H 
NOTE: Do not attempt to repair the Seat Harness. Replace the Seat : п 
Harness if the condition inspecting or testing for is present in the 
Seat Harness. 
| | | SENSOR-SEAT 
Replace the Driver Seat Harness in accordance with the ser- TRACK 


vice information. POSITION -DRIVER 


812c994c 


Perform the OCM VERIFICATION TEST-VER 1. (Refer to 8 
- ELECTRICAL/RESTRAINTS - DIAGNOSIS AND TESTING) 


No >> Go То 6 
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6. CHECK (R261) SEAT POSITION SENSOR DATA-DRIVER CIRCUIT AND (R263) SEAT POSITION SENSOR 
VOLTAGE-DRIVER CIRCUIT FOR AN OPEN 


Disconnect the OCM C1 connector. 


circuit between the OCM C1 connector and the Driver Seat Track Posi- 
tion Sensor connector. 

Measure the resistance of the (R263) Seat Position Sensor Voltage- 
Driver circuit between the OCM C1 connector and the Driver Seat Track 
Position Sensor connector. 


Measure the resistance of the (R261) Seat Position Sensor Data-Driver 8 


BLACK 


Is the resistance of either circuit above 5.0 ohms? 


Yes >> 

NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat ирст 
Harness if the condition inspecting or testing for is present in the CLASSIFICATION 
Seat Harness. сі 


Replace the Driver Seat Harness in accordance with the 
Service Information. 

Perform the OCM VERIFICATION TEST-VER 1. (Refer to 8 
- ELECTRICAL/RESTRAINTS - DIAGNOSIS AND TESTING) 


No >> Нерасе the OCM in accordance with the service informa- | 
tion. 2 
Perform the OCM VERIFICATION TEST-VER 1. (Refer to 8 
- ELECTRICAL/RESTRAINTS - DIAGNOSIS AND TESTING) 


DK GRAY 


SENSOR-SEAT 
TRACK 
POSITION -DRIVER 


812c9c2b 


T. TEST FOR AN INTERMITTENT CONDITION 


With the scan tool, record and erase all DTC's from the OCM. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 

The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If only stored codes return continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1B8E-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT HIGH 


80 - 205 


MODULE- 
OCCUPANT 
| PASSENGER PASSENGER DRIVER DRIVER | CLASSIFICATION 
| $ЕАТ SEAT SEAT SEAT 
POSITION POSITION POSITION POSITION 
| SENSOR SENSOR SENSOR SENSOR | 
| VOLTAGE DATA VOLTAGE DATA 1 
272 и У c2 түе зүс 
R264 R262 R263 R261 
2 2 ; 2 
VTILB WTILB LBNT LBWT 
TWISTED 
PAIR 
Pd “ж 
е 5376 Ф 5315 (X — 36304 
R263 8261 
; 2 
LBIBK ПШ 
R264 R262 О 
РАТА 
2 2 P меч 
VTILB ШЕ 
1 
TWISTED ФА А 6305 
PAIR 
Pd in" 
R263 R261 
2 2 
LBNT LBWT 
TWISTED 
: PAIR 
PASSENGER PASSENGER | SENSOR la 
SEAT 
SEAT SEAT Я | 
POSITION POSITION TRACK SENSOR, 
SENSOR SENSOR POSITION.: DRIVER SEAT DRIVER SEAT | SEAT ' 
VOLTAGE DATA PASSENGER POSITION POSITION 
TRACK 
SENSOR SENSOR 
VOLTAGE DATA POSITION- 
DRIVER 


2 


SENSOR. 


SEAT SENSOR: MODULE- 
SEAT MODULE- 
TRACK OCCUPANT 
TRACK OCCUPANT 
POSITION- CLASSIFICATION С1 
POSITION. CLASSIFICATION С2 EXCEPT EXPORT 
PASSENGER DRIVER [EXCEPT EXPORT) ( ) 


8182594 


For а complete wiring diagram 


Refer to Section 8W. 
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e When Monitored: 
While the CAN bus ignition status is in IGN RUN and the module is configured for a Seat Track Position 
Sensor, the module checks the sensor input current ranges. 

e Set Condition: 
If the module detects that the sensor input is greater than or equal to 20.5 mA. This DTC may set when the 
current is between 17 mA and 20.5 mA. 


Possible Causes 


DRIVER SEAT HARNESS IMPROPERLY ROUTED 
DRIVER SEAT HARNESS WIRES CHAFED, PIERCED, PINCHED, PARTIALLY BROKEN 


DRIVER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT, PUSHED OUT, SPREAD, CORRODED, 
CONTAMINATED 


(R261) SEAT POSITION SENSOR DATA-DRIVER CIRCUIT SHORTED TO VOLTAGE 
(R263) SEAT POSITION SENSOR VOLTAGE-DRIVER CIRCUIT SHORTED TO VOLTAGE 


(R261) SEAT POSITION SENSOR DATA-DRIVER CIRCUIT SHORTED TO (R263) SEAT POSITION SENSOR 
VOLTAGE-DRVER CIRCUIT 


DRIVER SEAT TRACK POSITION SENSOR 
OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, & BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 


NOTE: Ensure the battery is fully charged. 
Turn the ignition on, then off, and then on again. 
With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 


Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go То 2 


2. VERIFY THAT DTC B1B8E-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT HIGH IS ACTIVE 
With the scan tool, read ОСМ DTCs. 
Does the scan tool display active: Bi1iB8E-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT HIGH? 
Yes >> Go To 3 
No >> Go To 8 


3. INSPECT DRIVER SEAT HARNESS WIRES AND CONNECTORS 
With the scan tool, erase OCM DTOs. 
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WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram / schematic as a guide, inspect the Driver Seat Harness wiring and connectors. Look for 
chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contaminated 
terminals. 


Are any of these conditions present? 


Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 


Replace the Driver Seat Harness in accordance with the Service Information. 


Perform OCM VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING) 


No >> Go То 4 


4. VERIFY THAT DRIVER SEAT HARNESS IS ROUTED CORRECTLY 
Verify that the Driver Seat Harness is routed correctly. 


Is the Driver Seat Harness routed correctly? 


Yes >> Со To 5 


No >> Reroute the Driver Seat Harness as necessary. 


Perform OCM VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING) 


5. CHECK FOR DTC B1B8E-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT HIGH WITH DRIVER SEAT 
TRACK POSITION SENSOR DISCONNECTED 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Disconnect the Driver Seat Track Position Sensor connector. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
Wait two minutes, and then with the scan tool, read OCM DTOs. 


Does the scan tool display: B1B8E-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT HIGH? 
Yes >> Go To 6 


No >> Replace the Driver Seat Track Position Sensor in accordance with the service information. 


Perform the OCM VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING) 
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6. CHECK (R261) SEAT POSITION SENSOR DATA-DRIVER CIRCUIT AND (R263) SEAT POSITION SENSOR 
VOLTAGE-DRIVER CIRCUIT FOR A SHORT TO VOLTAGE 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 

Disconnect the OCM C1 connector. 
WARNING: To avoid personal injury or death, turn the ignition on, 

then reconnect the battery. - 


9 7 
Measure the voltage of the (R261) Seat Position Sensor Data-Driver cir- 

cuit. = 
Measure the voltage of the (R263) Seat Position Sensor Voltage-Driver í = 
circuit. 4 М о ој | | 


Is the voltage above 0.2 моћ on either circuit? 


Yes >> 

NOTE: Do not attempt to repair Ше Seat Harness. Replace the Seat OCCUPANT 

Harness if the condition inspecting or testing for is present in the Ин а 

Seat Harness. 81876106 


Replace the Driver Seat Harness in accordance with the 

Service Information. 

Perform the OCM VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING) 


No >> Go To 7 


ra CHECK (R261) SEAT POSITION SENSOR DATA-DRIVER CIRCUIT FOR A SHORT TO (R263) SEAT 
POSITION SENSOR VOLTAGE-DRIVER CIRCUIT 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. # 


Measure the resistance between the (R261) Seat Position Sensor Data- DK GRAY 


Driver circuit and the (R263) Seat Position Sensor Voltage-Driver circuit. 


Is the resistance below 10k ohms? 


Yes >> | п 

NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat | Е 

Harness if the condition inspecting or testing for is present in the 

Seat Harness. | | | —— 
Replace the Driver Seat Harness in accordance with the ser- TRACK 


vice information. POSITION-DRIVER 


81269142 


Perform the ОСМ VERIFICATION TEST-VER 1. (Refer to 8 
- ELECTRICAL/RESTRAINTS - DIAGNOSIS AND TESTING) 
No >> Replace the OCM in accordance with the Service information. 


Perform the OCM VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING) 


8. TEST FOR AN INTERMITTENT CONDITION 


With the scan tool, record and erase all DTC's from the OCM. 

If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram / schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 
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Reconnect any disconnected components and harness connector. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 


WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 


If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 
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RESTRAINTS - ELECTRICAL DIAGNOSTICS 


B1B91-DRIVER SEAT TRACK POSITION SENSOR CONFIGURATION MISMATCH 


MODULE- 
OCCUPANT 
PASSENGER PASSENGER DRIVER DRIVER | CLASSIFICATION 
SEAT SEAT SEAT SEAT | 
POSITION POSITION POSITION POSITION 
SENSOR SENSOR SENSOR SENSOR | 
VOLTAGE DATA VOLTAGE DATA 1 
272 и У c2 түе зүс 
R264 R262 R263 R261 
2 2 ; 2 
VTILB WTILB LBNT LBWT 
TWISTED 
PAIR 
Pd “ж 
е 5376 е 5315 (X — 36304 
R263 8261 
; 2 
LBIBK ПШ 
R264 R262 О 
РАТА 
2 2 P меч 
VTILB ШЕ 
1 
TWISTED ФА А 6305 
PAIR 
Pd in" 
R263 R261 
2 2 
LBNT LBWT 
TWISTED 
: PAIR 
PASSENGER PASSENGER | SENSOR la 
SEAT 
SEAT SEAT Я | 
POSITION POSITION TRACK SENSOR, 
SENSOR SENSOR POSITION- DRIVER SEAT DRIVER SEAT | Сы 
VOLTAGE DATA PASSENGER POSITION POSITION 
TRACK 
SENSOR SENSOR 
VOLTAGE DATA POSITION- 
DRIVER 
Ж —==—ҥ 
в 
1 
y di 
; 7 
SENSOR. 
SEAT SENSOR: MODULE- 
SEAT MODULE- 
TRACK OCCUPANT 
TRACK OCCUPANT 
POSITION- CLASSIFICATION С1 
POSITION- CLASSIFICATION C2 иие 
PASSENGER DRIVER [EXCEPT ЕХРОРТ) ( ) 


8182594 


For а complete wiring diagram 


Refer to Section 8W. 
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e When Monitored: 
With the ignition on the OCM monitors the Seat Track Position Sensors (STPS) circuits. 

e Set Condition: 
If the module detects current on the Seat Track Position Sensors circuits and the module is not configured for 
STPS. 


Possible Causes 


SEAT TRACK POSITION SENSORS (STPS) 


WIRING 
OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR АСТМЕ INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 


NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 


Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go To2 


2. VERIFY THAT B1B91-DRIVER SEAT TRACK POSITION SENSOR CONFIGURATION MISMATCH IS ACTIVE 


With the scan tool, erase OCM DTOs. 
Turn the ignition off, wait 10 seconds and then turn the ignition on. 
Wait 2 minutes, and then with the scan tool, read ОСМ DTCs. 


Does the scan tool display active: B1B91-DRIVER SEAT TRACK POSITION SENSOR CONFIGURATION 
MISMATCH? 


Yes >> Go To З 


No >> Perform the “ОСМ VERIFICATION TEST-VER. 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING) 


9. VERIFY WIRING 


Turn the ignition off. 
Inspect the driver and passenger seat wiring for Seat Position Sensors. 


Are Seat Position Sensor(s) present? 


Yes >> Replace the ОСМ in accordance with the Service Information. 
Perform the *DCM VERIFICATION TEST-VER. 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING) 


No >> Perform the “ОСМ VERIFICATION TEST-VER. 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING) 
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РМ 
B1B92-PASSENGER SEAT TRACK POSITION SENSOR CIRCUIT PERFORMANCE 


MODULE- 
OCCUPANT 
| PASSENGER PASSENGER DRIVER DRIVER | CLASSIFICATION 
| $ЕАТ SEAT SEAT SEAT | 
POSITION POSITION POSITION POSITION 
| SENSOR SENSOR SENSOR SENSOR | 
| VOLTAGE DATA VOLTAGE DATA 1 
272 и У c2 түе зүс 
R264 R262 R263 R261 
2 2 ; 2 
VTILB WTILB LBNT LBWT 
TWISTED 
PAIR 
Pd “ж 
е 5376 Ф 5315 (X — 36304 
R263 8261 
; 2 
LBIBK ПШ 
R264 R262 О 
РАТА 
2 2 P меч 
VTILB ШЕ 
1 
TWISTED ФА А 6305 
PAIR 
Pd in" 
R263 R261 
2 2 
LBNT LBWT 
TWISTED 
: PAIR 
PASSENGER PASSENGER | SENSOR la 
SEAT 
SEAT SEAT Я | 
POSITION POSITION TRACK SENSOR, 
SENSOR SENSOR POSITION.: DRIVER SEAT DRIVER SEAT | SEAT ' 
VOLTAGE DATA PASSENGER POSITION POSITION 
TRACK 
SENSOR SENSOR 
VOLTAGE DATA POSITION- 
DRIVER 


2 


SENSOR. 


SEAT SENSOR: MODULE- 
SEAT MODULE- 
TRACK OCCUPANT 
TRACK OCCUPANT 
POSITION- CLASSIFICATION С1 
POSITION. CLASSIFICATION С2 EXCEPT EXPORT 
PASSENGER DRIVER [EXCEPT EXPORT) ( ) 


8182594 


For а complete wiring diagram 


Refer to Section 8W. 
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e When Monitored: 
While the CAN bus ignition status is in IGN RUN, the module checks the sensor input ranges. 


e Set Condition: 
If the module detects that the sensor input is between 8 and 12 mA. 


Possible Causes 
DRIVER SEAT TRACK POSITION SENSOR (STPS) 


OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, BATTERY FAULTS, AND SEAT TRACK 
POSITION SENSOR CIRCUIT HIGH OR LOW FAULTS IN THE OCCUPANT CLASSIFICATION MODULE 
(OCM) 


NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 


Does the scan tool display any active DTCs relating to internal faults, ignition faults, battery faults, or 
Seat Track Position Sensor Circuit High or Low faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go То 2 


2. VERIFY THAT B1B92-PASSENGER SEAT TRACK POSITION SENSOR CIRCUIT PERFORMANCE IS 
ACTIVE 


With the scan tool, read ОСМ DTCs. 


Does the scan tool display active: B1B92-PASSENGER SEAT TRACK POSITION SENSOR CIRCUIT PER- 
FORMANCE? 


Yes >> Go To З 
No >> Go To 4 


3. PERFORM SEAT TRACK POSITION SENSOR PERFORMANCE TEST 


Turn the ignition off, wait 10 seconds and then turn the ignition on. 

Cycle the passenger seat to the full forward position and then to the full rearward position. 
Return the passenger seat to its approximate original position. 

Wait two minutes, and then with the scan tool, read OCM DTCs. 


Does the scan tool display active: B1B92-PASSENGER SEAT TRACK POSITION SENSOR CIRCUIT PER- 
FORMANCE? 


Yes >> Replace the Passenger Seat Track Position Sensor in accordance with the Service Information. 
Perform the *OCM VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING) If DTC B1B92-PASSENGER SEAT TRACK POSITION SENSOR CIRCUIT PER- 
FORMANCE returns active, replace the OCM in accordance with the Service Information. 


No >> Perform the *OCM VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING) 


80-214 RESTRAINTS - ELECTRICAL DIAGNOSTICS ————— — — —————————————————— РМ 


4. TEST FOR AN INTERMITTENT CONDITION 


With the scan tool, record and erase all DTCs from the OCM. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If only stored codes return continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1B93-PASSENGER SEAT TRACK POSITION SENSOR CIRCUIT LOW 


80 - 215 


MODULE- 
OCCUPANT 
| PASSENGER PASSENGER DRIVER DRIVER | CLASSIFICATION 
| $ЕАТ SEAT SEAT SEAT 
POSITION POSITION POSITION POSITION 
| SENSOR SENSOR SENSOR SENSOR | 
| VOLTAGE DATA VOLTAGE DATA 1 
272 и У c2 түе зүс 
R264 R262 R263 R261 
2 2 ; 2 
VTILB WTILB LBNT LBWT 
TWISTED 
PAIR 
Pd “ж 
е 5376 Ф 5315 (X — 36304 
R263 8261 
; 2 
LBIBK ПШ 
R264 R262 О 
РАТА 
2 2 P меч 
VTILB ШЕ 
1 
TWISTED ФА А 6305 
PAIR 
Pd in" 
R263 R261 
2 2 
LBNT LBWT 
TWISTED 
: PAIR 
PASSENGER PASSENGER | SENSOR la 
SEAT 
SEAT SEAT Я | 
POSITION POSITION TRACK SENSOR, 
SENSOR SENSOR POSITION.: DRIVER SEAT DRIVER SEAT | SEAT ' 
VOLTAGE DATA PASSENGER POSITION POSITION 
TRACK 
SENSOR SENSOR 
VOLTAGE DATA POSITION- 
DRIVER 


2 


SENSOR. 


SEAT SENSOR: MODULE- 
SEAT MODULE- 
TRACK OCCUPANT 
TRACK OCCUPANT 
POSITION- CLASSIFICATION С1 
POSITION. CLASSIFICATION С2 EXCEPT EXPORT 
PASSENGER DRIVER [EXCEPT EXPORT) ( ) 


8182594 


For а complete wiring diagram 


Refer to Section 8W. 
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e When Monitored: 
While the CAN bus ignition status is in IGN RUN and the module is configured for a Seat Track Position 
Sensor (STPS), the module checks the sensor input current ranges. 

e Set Condition: 
If the module detects that the sensor input is less than or equal to 0.3 ma. This DTC may set when the current 
is between 0.3 mA and 2.0 mA. 


Possible Causes 


PASSENGER SEAT HARNESS IMPROPERLY ROUTED 
PASSENGER SEAT HARNESS WIRES CHAFED, PIERCED, PINCHED, PARTIALLY BROKEN 


PASSENGER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT, PUSHED OUT, SPREAD, 
CORRODED, CONTAMINATED 


(R262) SEAT POSITION SENSOR DATA-PASSENGER CIRCUIT SHORTED TO GROUND 
(R264) SEAT POSITION SENSOR VOLTAGE-PASSENGER CIRCUIT SHORTED TO GROUND 
(R262) SEAT POSITION SENSOR DATA-PASSENGER CIRCUIT OPEN 

(R264) SEAT POSITION SENSOR VOLTAGE-PASSENGER CIRCUIT OPEN 

PASSENGER SEAT TRACK POSITION SENSOR 

OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 


NOTE: Ensure the battery is fully charged. 
Turn the ignition on, then off, and then on again. 


With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 
Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Со To2 


2. VERIFY THAT DTC B1B8D-PASSENGER SEAT TRACK POSITION SENSOR CIRCUIT LOW IS АСТМЕ 
With the scan tool, read OCM DTOs. 


Does the scan tool display active: B1B8D-PASSENGER SEAT TRACK POSITION SENSOR CIRCUIT 
LOW? 


Yes >> Go То З 
No >> Go To 7 
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3. INSPECT PASSENGER SEAT HARNESS WIRES AND CONNECTORS 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the Passenger Seat Harness wiring and connectors. Look 
for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contam- 
inated terminals. 


Are any of these conditions present? 


Yes >> 


NOTE: Do not attempt to repair the Seat Harness. Replace the Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 


Replace the Passenger Seat Harness in accordance with the Service Information. 


Perform OCM VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING) 


No >> Go To 4 


4. VERIFY THAT PASSENGER SEAT HARNESS IS ROUTED CORRECTLY 
Verify that the Passenger Seat Harness is routed correctly. 


Is the Passenger Seat Harness routed correctly? 


Yes >> Go То 5 


No >> Heroute the Passenger Seat Harness as necessary. 


Perform OCM VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING) 


Б CHECK (8262) SEAT POSITION SENSOR DATA-PASSENGER CIRCUIT АМО (8264) SEAT POSITION 
SENSOR VOLTAGE-PASSENGER CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (R262) Seat Position 


Sensor Data-Passenger circuit. 


Measure the resistance between ground and the (R264) Seat Position 12 
Sensor Voltage-Passenger circuit. 


Is the resistance below 10k ohms on either circuit? — 


Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace the Seat ( 

Harness if the condition inspecting ог testing for is present in the р 2 

Seat Harness. | A — 
Replace the Passenger Seat Harness in accordance with 
the service information. 


SENSOR- 


Perform the OCM VERIFICATION TEST-VER 1. (Refer to 8 SEAT 
- ELECTRICAL/RESTRAINTS - DIAGNOSIS AND TEST- „ток. 
| М а) PASSENGER 


81825a06 


No >> Go То 6 
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6. CHECK (R262) SEAT POSITION SENSOR DATA-PASSENGER CIRCUIT AND (R264) SEAT POSITION 


SENSOR VOLTAGE-PASSENGER CIRCUIT FOR AN OPEN 


Disconnect the OCM C1 connector. 

Measure the resistance of the (R262) Seat Position Sensor Data-Pas- 
senger circuit between the OCM C1 connector and the Passenger Seat 
Track Position Sensor connector. 

Measure the resistance of the (R264) Seat Position Sensor Voltage- 
Passenger circuit between the OCM C1 connector and the Passenger 
Seat Track Position Sensor connector. 


Is the resistance of either circuit above 5.0 ohms? 


Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace the Seat 
Harness if the condition inspecting or testing for is present in the 
Seat Harness. 
Replace the Passenger Seat Harness in accordance with 
the Service Information. 
Perform the OCM VERIFICATION TEST-VER 1. (Refer to 8 
- ELECTRICAL/RESTRAINTS - DIAGNOSIS AND TEST- 
ING) 


Replace the OCM in accordance with the service informa- 
tion. 
Perform the OCM VERIFICATION TEST-VER 1. (Refer to 8 
- ELECTRICAL/RESTRAINTS - DIAGNOSIS AND TEST- 
ING) 


No >> 


A) 
SENSOR- 
SEAT 
1 TRACK 
POSITION- 
PASSENGER 
C2-11 
в 1 
rionnnn 
12 оъ ороор 7 
MODULE- 
OCCUPANT 
CLASSIFICATION C2 
(EXCEPT EXPORT) 
81825a0a 


2 


SENSOR- 
SEAT 
TRACK 
POSITION- 
PASSENGER 


MODULE- 
OCCUPANT 
CLASSIFICATION C2 
(EXCEPT EXPORT) 


81825a0e 
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Т; TEST FOR АМ INTERMITTENT CONDITION 


With the scan tool, record and erase all DTC's from the OCM. 

If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 

The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If only stored codes return continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1B94-PASSENGER SEAT TRACK POSITION SENSOR CIRCUIT HIGH 


MODULE- 
OCCUPANT 
PASSENGER PASSENGER DRIVER DRIVER | CLASSIFICATION 
SEAT SEAT SEAT SEAT | 
POSITION POSITION POSITION POSITION 
SENSOR SENSOR SENSOR SENSOR | 
VOLTAGE DATA VOLTAGE DATA 1 
272 и У c2 түе зүс 
R264 R262 R263 R261 
2 2 ; 2 
VTILB WTILB LBNT LBWT 
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PAIR 
Pd “ж 
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; 2 
LBIBK ПШ 
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РАТА 
2 2 P меч 
VTILB ШЕ 
1 
TWISTED ФА А 6305 
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Pd in" 
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2 2 
LBNT LBWT 
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PASSENGER PASSENGER | SENSOR la 
SEAT 
SEAT SEAT Я | 
POSITION POSITION TRACK SENSOR, 
SENSOR SENSOR POSITION- DRIVER SEAT DRIVER SEAT | Сы 
VOLTAGE DATA PASSENGER POSITION POSITION 
TRACK 
SENSOR SENSOR 
VOLTAGE DATA POSITION- 
DRIVER 
Ж —==—ҥ 
в 
1 
y di 
; 7 
SENSOR. 
SEAT SENSOR: MODULE- 
SEAT MODULE- 
TRACK OCCUPANT 
TRACK OCCUPANT 
POSITION- CLASSIFICATION С1 
POSITION- CLASSIFICATION C2 иие 
PASSENGER DRIVER [EXCEPT ЕХРОРТ) ( ) 
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For а complete wiring diagram 


Refer to Section 8W. 
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e When Monitored: 
While the CAN bus ignition status is in IGN RUN and the module is configured for a Seat Track Position 
Sensor (STPS), the module checks the sensor input current ranges. 

e Set Condition: 
If the module detects that the sensor input is greater than or equal to 20.5 mA. This DTC may set when the 
current is between 17 mA and 20.5 mA. 


Possible Causes 


PASSENGER SEAT HARNESS IMPROPERLY ROUTED 
PASSENGER SEAT HARNESS WIRES CHAFED, PIERCED, PINCHED, PARTIALLY BROKEN 


PASSENGER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT, PUSHED OUT, SPREAD, 
CORRODED, CONTAMINATED 


(R262) SEAT POSITION SENSOR DATA-PASSENGER CIRCUIT SHORTED TO VOLTAGE 


(R264) SEAT POSITION SENSOR VOLTAGE-PASSENGER CIRCUIT SHORTED TO VOLTAGE 


(R262) SEAT POSITION SENSOR DATA-PASSENGER CIRCUIT SHORTED TO (R264) SEAT POSITION 
SENSOR VOLTAGE-PASSENGER CIRCUIT 


PASSENGER SEAT TRACK POSITION SENSOR 
OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 


NOTE: Ensure the battery is fully charged. 


NOTE: When reconnecting Airbag system components, the ignition must be turned off and the battery must 
be disconnected. 
Turn the ignition on, then off, and then on again. 


With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 
Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go То 2 


2. VERIFY THAT DTC B1B8E-PASSENGER SEAT TRACK POSITION SENSOR CIRCUIT HIGH IS ACTIVE 
With the scan tool, read ОСМ DTCs. 


Does the scan tool display active: B1B8E-PASSENGER SEAT TRACK POSITION SENSOR CIRCUIT 
HIGH? 


Yes >> Со To 3 
No >> Go То 8 
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3. INSPECT PASSENGER SEAT HARNESS WIRES AND CONNECTORS 
With the scan tool, erase OCM DTOs. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram / schematic as a guide, inspect the Passenger Seat Harness wiring and connectors. Look 
for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contam- 
inated terminals. 


Are any of these conditions present? 


Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 


Replace the Passenger Seat Harness in accordance with the Service Information. 


Perform OCM VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING) 


No >> Go To 4 


4. VERIFY THAT PASSENGER SEAT HARNESS IS ROUTED CORRECTLY 
Verify that the Passenger Seat Harness is routed correctly. 


Is the Passenger Seat Harness routed correctly? 


Yes >> Со To 5 


No >> Heroute the Passenger Seat Harness as necessary. 


Perform OCM VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING) 


5. CHECK FOR DTC B1B8E-PASSENGER SEAT TRACK POSITION SENSOR CIRCUIT HIGH WITH 
PASSENGER SEAT TRACK POSITION SENSOR DISCONNECTED 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Disconnect the Passenger Seat Track Position Sensor connector. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
Wait two minutes, and then with the scan tool, read OCM DTOs. 


Does the scan tool display: B1B8E-PASSENGER SEAT TRACK POSITION SENSOR CIRCUIT HIGH? 
Yes >> Go To 6 


No >> Replace the Passenger Seat Track Position Sensor in accordance with the service information. 


Perform the OCM VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING) 
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6. CHECK (R262) SEAT POSITION SENSOR DATA-PASSENGER CIRCUIT AND (R264) SEAT POSITION 
SENSOR VOLTAGE-PASSENGER CIRCUIT FOR A SHORT TO VOLTAGE 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the OCM C1 connector. 

WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 

Measure the voltage of the (R262) Seat Position Sensor Data-Passen- 
ger circuit. 

Measure the voltage of the (R264) Seat Position Sensor Voltage-Pas- 
senger circuit. 


Is the voltage above 0.2 volt on either circuit? 


Yes >> 
NOTE: Do not attempt to repair Ше Seat Harness. Replace the Seat 
Harness if the condition inspecting or testing for is present in the 
Seat Harness. 
Replace the Passenger Seat Harness in accordance with 
the Service Information. 


1 


SENSOR- 
SEAT 
TRACK 
POSITION- 
PASSENGER 
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Perform the OCM VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 


SIS AND TESTING) 
No >> Go To 7 


ra CHECK (R262) SEAT POSITION SENSOR DATA-PASSENGER CIRCUIT FOR A SHORT TO (R264) SEAT 


POSITION SENSOR VOLTAGE-PASSENGER CIRCUIT 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Measure the resistance between the (R262) Seat Position Sensor Data- 
Passenger circuit and the (R264) Seat Position Sensor Voltage-Passen- 
ger circuit. 


Is the resistance below 10k ohms? 


Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace the Seat 
Harness if the condition inspecting or testing for is present in the 
Seat Harness. 
Replace the Passenger Seat Harness in accordance with 
the service information. 
Perform the OCM VERIFICATION TEST-VER 1. (Refer to 8 
- ELECTRICAL/RESTRAINTS - DIAGNOSIS AND TEST- 
ING) 


No >> Replace the OCM in accordance with the Service information. 


1 


(ee 
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SEAT 
TRACK 
POSITION- 
PASSENGER 
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Perform the OCM VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 


SIS AND TESTING) 
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8. TEST FOR AN INTERMITTENT CONDITION 


With the scan tool, record and erase all DTC's from the OCM. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram / schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If only stored codes return continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1B97-PASSENGER SEAT TRACK POSITION SENSOR CONFIGURATION 
MISMATCH 
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For а complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on the OCM monitors the Seat Track Position Sensors (STPS) circuits. 
e Set Condition: 
If the module detects current on the Seat Track Position Sensors circuits and the module is not configured for 
STPS. 


Possible Causes 


SEAT TRACK POSITION SENSORS (STPS) 


WIRING 
OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 


NOTE: Ensure the battery is fully charged. 
Turn the ignition on, then off, and then on again. 


With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 
Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Со То 2 


2. VERIFY THAT B1B97-PASSENGER SEAT TRACK POSITION SENSOR CONFIGURATION MISMATCH IS 
ACTIVE 


With the scan tool, erase OCM DTOs. 
Turn the ignition off, wait 10 seconds and then turn the ignition on. 
Wait 2 minutes, and then with the scan tool, read OCM DTOs. 


Does the scan tool display active: B1B97-PASSENGER SEAT TRACK POSITION SENSOR CONFIGURA- 
TION MISMATCH? 


Yes >> Go To З 


No >> Perform the “ОСМ VERIFICATION TEST-VER. 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING) 


СА VERIFY WIRING 


Turn the ignition off. 
Inspect the passenger seat wiring for Seat Position Sensors. 


Are Seat Position Sensor(s) present? 


Yes >> Replace the OCM in accordance with the Service Information. 
Perform the *OCM VERIFICATION TEST-VER. 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING) 
WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must be replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 


No >> Perform the “ОСМ VERIFICATION TEST-VER. 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING) 
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B1BA3-DRIVER SEAT TRACK POSITION SENSOR (ОСМ) 


e When Monitored: 
With the ignition on and bus communication with the Occupant Classification Module (OCM). 


e Set Condition: 
This ORC DTC will set if the Occupant Classification Module (ОСМ) sends a Driver Seat Track Sensor active 
DTC message to the ORC. 


Possible Causes 
ACTIVE DTC IN OCCUPANT CLASSIFICATION MODULE 


Diagnostic Test 


1 . VERIFY ACTIVE OCM SEAT TRACK POSITION SENSOR DTC 
With the scan tool, read the OCCUPANT CLASSIFICATION MODULE (ОСМ) active DTCs. 
Does the scan tool display an active OCM Seat Track Position Sensor DTC ? 


Yes >> Hefer to the symptom list and perform the appropriate Diagnostic Trouble Code. 
No >> Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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B1BA4-PASSENGER SEAT TRACK POSITION SENSOR (ОСМ) 


e When Monitored: 
With the ignition on and bus communication with the Occupant Classification Module (OCM). 

e Set Condition: 
This ORC DTC will set if the Occupant Classification Module (OCM) sends a Passenger Seat Track Sensor 
DTC active message to the ORC. 


Possible Causes 


DTC ACTIVE IN OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . VERIFY ACTIVE OCM SEAT TRACK POSITION SENSOR DTC 
With the scan tool, read the OCCUPANT CLASSIFICATION MODULE (ОСМ) active DTCs. 
Does the scan tool display an active OCM Seat Track Position Sensor DTC ? 


Yes >> Hefer to the symptom list and perform the appropriate Diagnostic Trouble Code. 
No >> Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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B1BA5-AIRBAG SQUIB CONFIGURATION MISMATCH 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 


e Set Condition: 
If an Occupant Restraint Controller (ORC) configured for vehicles without side airbags is installed in a vehicle 
with side airbags. 


Possible Causes 
POWERTRAIN CONTROL MODULE (PCM) 


OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . VERIFY THAT ОТС B1BA5 AIRBAG SQUIB CONFIGURATION MISMATCH IS АСТМЕ 


NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool, read ORC DTOs. 


Does the scan tool display active: B1BA5-AIRBAG SQUIB CONFIGURATION MISMATCH? 


Yes >> Go То 2 
Мо >> Со То 5 


2. VERIFY THAT VEHICLE IS ЕОШРРЕО WITH OCCUPANT CLASSIFICATION SYSTEM (OCS) 


Verify that the vehicle is equipped with a Occupant Classification System (OCS). 
With the scan tool, select ECU View and check that the Occupant Classification Module (OCM) is active on the bus. 


Is the vehicle equipped with an Occupant Classification System (OCS)? 


Yes >> Go To З 


No >> Нерасе the ORC in accordance with Service Information. 
Perform *“AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


9. CHECK ORC PART NUMBER WITH SCAN TOOL 

With the scan tool, select ECU View, select ORC, select ECU Details, and read the ORC part number. 
Is the part number correct for the vehicle? 

Yes >> Go To 4 


No >> Heplace the ORC in accordance with Service Information. 
Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


4. CHECK VIN WITH SCAN TOOL 
With the scan tool, read the VIN. 
Is the correct VIN displayed? 


Yes >> Нерасе the ORC in accordance with Service Information. 
Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 

No >> Нерасе the Powertrain Control Module (PCM) in accordance with Service Information. 
Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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5. TEST FOR INTERMITTENT CONDITION 


With the scan tool, record and erase all DTCs from all Airbag modules. 

If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 

The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

With the scan tool, monitor active codes as you work through the following steps. 

WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If only stored codes return, continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting the active DTC in ques- 
tion. 


Does the scan tool display any ACTIVE DTCs? 


Yes >> Select appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 


B1BA6-OCCUPANT CLASSIFICATION UNDETERMINED 
е When Monitored: 
With the ignition on. 


e Set Condition: 
Because other DTCs have made occupant detection impossible. This DTC will set in addition to all sensor and 
module DTCs and will be erased when the repairs are completed. 


Refer to B18A7-OCCUPANT CLASSIFICATION SYSTEM VERIFICATION REQUIRED for the diagnostic test pro- 
cedure. 
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B1BA7-OCCUPANT CLASSIFICATION SYSTEM VERIFICATION REQUIRED 


OCCUPANT CLASSIFICATION SEAT WEIGHTS 


MRL # 
9077 


FIFTH 
PERCENTILE 
FEMALE WEIGHT 
(9077 - 4, 2, 3) 


9077-1 


9077-2 


9077-3 


6 YEAR OLD 
CHILD WEIGHT 
(9077 - 2, 3) 

LOAD FORM & 


INFANT SEAT 
(RFIS) 


8129faa2 


OCS SEAT WEIGHTS MRL #9077 
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е When Monitored: 
With the CAN ignition status as IGN_RUN, the module tries to detect potentially damaging events and moni- 
tors the CAN Bus for the Impact messages (crash event causing one or more airbag or pretensioner to deploy) 
or upon detecting an Offset Event (if equipped). 


e Set Condition: 
This DTC will set if the module detects a potentially damaging event or the Impact messages from the CAN 
Bus input. 


Possible Causes 


B1BA7-OCS VERIFICATION REQUIRED DTC ACTIVE 


Diagnostic Test 


1 . CHECK FOR OCCUPANT CLASSIFICATION MODULE (ОСМ) АСТМЕ DTCs: 


e ACTIVE INTERNAL FAULTS 
e IGNITION FAULTS 
e BATTERY FAULT 
e SEAT WEIGHT SENSOR DTOs 
NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 


Does the scan tool display any active DTCs listed above? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go То 2 


2. VERIFY THAT DTC B1BA7-OCCUPANT CLASSIFICATION SYSTEM VERIFICATION REQUIRED IS ACTIVE 
With the scan tool, read ОСМ DTCs. 


Does the scan tool display active: B1A7-OCCUPANT CLASSIFICATION SYSTEM VERIFICATION 
REQUIRED? 


Yes >> Go То З 
No >> Go To 5 


2: PERFORM OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST 
Verify that the passenger seat is empty. 


NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, proceed as follows. 


With the scan tool, read ОСМ DTCs. 


Does the scan tool display active: B1A7-OCCUPANT CLASSIFICATION SYSTEM VERIFICATION 
REQUIRED? 


Yes >> Go To 4 
No - But Other DTCs Present 
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Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No - No Active DTCs Present 
Perform *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


4. PERFORM SENSOR TORQUE TEST 


Verify that the passenger seat is empty. 


Verify that all of the Seat Weight Sensor mounting screws are tightened to torque specification. Refer to Group 23 
for specification. 


NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, proceed as follows. 


With the scan tool, read ОСМ DTCs. 


Does the scan tool display active: B1A7-OCCUPANT CLASSIFICATION SYSTEM VERIFICATION 
REQUIRED? 
Yes >> Perform the *Diagnosis/Checkout Procedure For Seat Weight Sensors. 
Perform *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


No - But Other DTCs Present 
Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No - Active DTCs Present 
Perform *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


5. CHECK FOR ACTIVE DTC B1BA8-OCM SYSTEM OUT OF CALIBRATION/NOT CALIBRATED 
With the scan tool, read ОСМ DTCs. 
Does the scan tool display active: B1BA8-OCM SYSTEM OUT OF CALIBRATION/NOT CALIBRATED? 


Yes >> Diagnose and repair the DTC. Refer to the Table of Contents in this Section for a complete list of symp- 
toms. 


No >> Perform “OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
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B1BB8-SRS WARNING INDICATOR STATUS MISMATCH 


For a complete wiring diagram Refer to Section 8W. 

e When Monitored: 
After the Instrument Cluster bulb check is completed, the ORC compares the lamp request by the ORC (On or 
Off) and the Lamp On request by the Instrument Cluster (On or Off) Can bus messages. Each message is 
transmitted one time per second or when a change in the lap state occurs. 

e Set Condition: 
If the lamp request by the ORC (On or Off), and the Lamp On by the Instrument Cluster (On or Off), messages 
do not match, this code will set. 


Possible Causes 


OCCUPANT RESTRAINT CONTROLLER, INSTRUMENT CLUSTER MESSAGE MISMATCH 


INSTRUMENT CLUSTER 
OCCUPANT RESTRAINT CONTROLLER 


Diagnostic Test 


1 . CHECK FOR AN ACTIVE DTC B1BB8-SRS WARNING INDICATOR STATUS MISMATCH 


NOTE: Ensure the battery is fully charged. 
Turn the ignition on, then off, and then on again. 
With the scan tool, read Occupant Restraint Controller (ORC) DTCs. 


Does the scan tool display active: B1BB8-SRS WARNING INDICATOR STATUS MISMATCH? 


Yes >> Go То 2 
Мо >> Со То 5 


2. CHECK FOR АСТМЕ INSTRUMENT CLUSTER DTCs 
With the scan tool, read Instrument Cluster DTCs. 


Does the scan tool display and active Instrument Cluster DTCs? 


Yes >> Hefer to symptom list for problems related to the Instrument Cluster. 
Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Go То З 


З. CHECK THE ORC AND INSTRUMENT CLUSTER FOR LAMP STATUS 


With the scan tool view the Instrument Cluster Data Display. 


Cycle the ignition key and observe the SRS Indicator Lamp Request status (Set/Not Set) during the Instrument 
Cluster bulb check. 


With the scan tool view the ORC Data Display. 


Select SRS Indicator Lamp Status from Bussed Inputs and sect 585 Indicator Lamp request from the Bussed Out- 
puts. 


Cycle the ignition key and observe the Status of each during the Instrument Cluster bulb check. 


Did the Data Display information match each other? 


Yes >> Go To 4 


No >> Heplace the Instrument Cluster in accordance with the service information. 
Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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4. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and personal injury or death. 


If there are no possible causes remaining, view repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with the service information. 
Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


а TEST FOR INTERMITTENT CONDITION 


With the scan tool, record and erase all DTCs from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor active codes as you work through the following steps. 
WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return, continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the active DTC in ques- 
tion. 
Does the scan tool display any ACTIVE DTCs? 


Yes >> Select appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 


РМ------------------------ RESTRAINTS - ELECTRICAL DIAGNOSTICS 80-237 
B1BA8-OCM SYSTEM OUT OF CALIBRATION/NOT CALIBRATED 


OCCUPANT CLASSIFICATION SEAT WEIGHTS 


MRL # 
9077 


FIFTH 
PERCENTILE 
FEMALE WEIGHT 
(9077 - 1, 2, 3) 


9077-1 


9077-2 


9077-3 


6 YEAR OLD 
CHILD WEIGHT 
(9077 - 2, 3) 

LOAD FORM & 


INFANT SEAT 
(RFIS) 


8129faa2 


OCS SEAT WEIGHTS MRL #9077 
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e When Monitored: 
While the CAN bus ignition status is IGN RUN or signal not available. 


e Set Condition: 
This DTC will set if the module has initiated a re-zero and did not successfully complete the system verifica- 
tion, a system verification routine has been aborted or a update option table from flash routine has been com- 
pleted. 


Diagnostic Test 


1 . PERFORM OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST 
Verify that the passenger seat is empty. 


NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, proceed as follows. 


With the scan tool, read ОСМ DTCs. 
Does the scan tool display any active DTCs? 
Yes >> Go To2 


Yes >> But Other DTCs Present? 


Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> No Active DTCs Present? 
Perform *OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. Diagnostic Test 


2. PERFORM OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST 
Verify that the passenger seat is empty. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Verify that all of the Seat Weight Sensor mounting screws are tightened to torque specification. Refer to Group 23 
for specification. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 


NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, proceed as follows. 
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With the scan tool, read ОСМ DTCs. 
Does the scan tool display any active DTCs? 


Yes >> Perform the *Diagnosis/Checkout Procedure For Seat Weight Sensors. 


Yes >> But Other DTCs Present? 
Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 

No >> No Active DTCs Present? 
Perform *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
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B1BAA-OCCUPANT CLASSIFICATION MODULE CONFIGURATION MISMATCH 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
While the CAN bus ignition status is IGN_RUN. 

e Set Condition: 
This DTC will set if the ORC is not configured for Occupant Classification Module and the OCM is active on 
the CAN Bus. Note: Because all ORCs are originally configured for the OCM the ORC must learn the not 
equipped with OCM state from the TIPM. 


Possible Causes 


LOSS OF COMMUNICATION BETWEEN ORC AND TIPM 


MISSING CAN BUS CONFIGURATION MESSAGE 
CORRUPT CONFIGURATION MESSAGE 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


1 . CHECK FOR ACTIVE B1BAA-OCCUPANT CLASSIFICATION MODULE CONFIGURATION MISMATCH 
With the scan tool, read Occupant Restraints Controller (ORC) DTCs. 


Does the scan tool display an active: B1BAA-OCCUPANT CLASSIFICATION MODULE CONFIGURATION 
MISMATCH DTCs? 


Yes >> Go To 2 
No >> Go To 5 


2. CHECKING FOR CORRUPT CONFIGURATION MESSAGE 
With the scan tool, read Occupant Restraints Controller (ORC) DTCs. 


Does the scan tool display an active U1414-IMPLAUSIBLE/MISSING ECU NETWORK CONFIGURATION 
DATA DTCs? 


Yes >> Go To U1414-IMPLAUSIBLE/MISSING ECU NETWORK CONFIGURATION DATA DTC (Refer to 8 - 
ELECTRICAL/RESTRAINTS - DIAGNOSIS AND TESTING) 


No >> Go To 3 


сй CHECKING FOR LOSS OF CAN BUS CONFIGURATION MESSAGE 
With the scan tool, read Occupant Restraints Controller (ORC) DTCs. 


Does the scan tool display an active U1415-IMPLAUSIBLE/MISSING VEHICLE CONFIGURATION DATA 
DTCs? 


Yes >> Go To U1415-IMPLAUSIBLE/MISSING VEHICLE CONFIGURATION DATA DTC (Refer to 8 - ELECTRI- 
CAL/RESTRAINTS - DIAGNOSIS AND TESTING) 


No >> Go То 4 


4. CHECKING FOR LOSS OF COMMUNICATION WITH THE TIPM 
With the scan tool, read Occupant Restraints Controller (ORC) DTCs. 


Does the scan tool display an active: U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE 
(TOTALLY INTEGRATED POWER MODULE)? 


Yes >> Go То U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE (TOTALLY INTEGRATED 
POWER MODULE) (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS AND TESTING) 


No >> Go То 6 
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5. VERIFYING STORED B1BAA-OCCUPANT CLASSIFICATION MODULE CONFIGURATION MISMATCH DTC 


With the scan tool, record and erase all DTC's from the Occupant Restraint Controller. 
Turn the ignition off, and wait 15 seconds, then turn the ignition on. 
Wait one minute, and read active and stored codes. 


Does the scan tool display an active or stored B1BAA-OCCUPANT CLASSIFICATION MODULE CONFIG- 
URATION MISMATCH DTCs? 


Yes >> For active DTC-Go To 2 
Yes >> For stored-Go To 6 
No >> Perform *OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


6. REPLACE THE ORC 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must be replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and personal injury or death. 
NOTE: When reconnecting airbag system components the Ignition must be turned off and the Battery must 
be disconnected. 


Repair 
Replace the ORC in accordance with the Service Information. 
Perform *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
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For a complete wiring diagram Refer to Section 8W. 


80-244 RESTRAINTS - ELECTRICAL DIAGNOSTICS ——————РМ 


e When Monitored: 
While the CAN bus ignition status is in IGN RUN, the module checks the sensor supply. 


e Set Condition: 
If the OCM detects that the sensor supply shorted. NOTE: A shorted supply circuit will cause a 'NO 
RESPONSE FROM OCM” condition. 


Possible Causes 
OCS SUPPLY CIRCUIT SHORTED 


OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . VERIFY THAT B1BBA-PASSENGER SEAT WEIGHT SENSOR SUPPLY CIRCUIT DTC IS ACTIVE 
With the scan tool, read ОСМ DTCs. 
Does the scan tool display active: B1BBA-PASSENGER SEAT WEIGHT SENSOR SUPPLY CIRCUIT? 


Yes >> Replace the ОСМ in accordance with the Service Information. 
Perform the OCS VERIFICATION REQUIRED procedure. 


No >> Go То 2 


2. INSPECT PASSENGER SEAT HARNESS WIRES AND CONNECTORS 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the Passenger Seat Harness wiring and connectors. Look 
for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contam- 
inated terminals. 


Are any of these conditions present? 


Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 


Replace the Passenger Seat Harness in accordance with the Service Information. 
Perform “OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


No >> Со To З 


3. TEST FOR INTERMITTENT CONDITION 


With the scan tool, record and erase all DTCs from the OCM. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If only stored codes return continue the test until the problem area has been isolated. 
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In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 
Are any ACTIVE DTCs present? 


Yes >> Select the appropriate symptom from Symptom List. 


No >> No problem found at this time. Perform the Occupant Classification Module System Verification Test in 
this Section. Erase all codes before returning vehicle to customer. 


80 - 246 RESTRAINTS - ELECTRICAL DIAGNOSTICS РМ 
B1BBB-PASSENGER SEAT WEIGHT SENSOR INPUTS SHORTED TOGETHER 
ГО тен. т=з== == 
| IGNITION | МЕ 
| 0 OFF CAN B CANB | RESTRAINT 
| | {START | ней) BUSE) | CONTROLLER 
3 ІС TAG EU ое 
| е t | ns me 
Rug = ) 2 
3 ШЇ WT 
F944 
15 6 5706 e 5205 
PKLG 
ie: Е ји 
ТА ^^ — JUNCTION 1 2 
| e— %- [BLOCK urn WT шк а 
| 12 | | DRIVER DRIVER PASSENGER PASSENGER 
ву рм баи | быт SEAT | TRACK SEAT SEAT TRACK 
l 0 ШЕ 0 ПЕ | ! POSITION POSITION  |POSITION-| position  posmon |POSITION- 
| ô 19 | Dis Dy SENSOR SENSOR | DRIVER SENSOR SENSOR | PASSENGER 
|: ПА ; 10A | и um DATA VOLTAGE DATA VOLTAGE 
1 2 
ф > ф > 
l о играли e 5309 Ф 5308 
п 63 38 Y €3 R261 R263 
АЛ F200 055 054 2 2 
; ; з А ІТ LBAT 
RDILB PKILB ШІ WT 
PU 2401 ПР Аде РЕЗ БЕЗ 
| FUSED FUSED CAN B CAN B DRIVER DRIVER PASSENGER PASSENGER Мын 
ве) IGNITION BUS (+) BUS () SEAT SEAT SEAT SEAT 
| SWITCH POSITION — POSITION POSITION  posmion | CLASSIFICATION 
| OUTPUT SENSOR SENSOR SENSOR SENSOR 
| (RUN-START) DATA VOLTAGE DATA VOLTAGE | 
| $ЕАТ $ЕАТ $ЕАТ $ЕАТ | 
| WEIGHT WEIGHT WEIGHT WEIGHT | 
SEAT LEFT SEAT RIGHT RIGHT LEFT | 
| WEIGHT FRONT WEIGHT FRONT REAR REAR 
| SENSOR SENSOR | SENSOR SENSOR SENSOR SENSOR | 
М SIGNAL — GROUND Ш УВЕ ЗОНА Ш SIGNAL _ GROUND j 
(Yen зу nye 5 Ye2 ту 2 бү 10 yer 
R728 1105 
2 2 
ЕЛІ. BK 
| 
е е е е 6300 
| | 
RIT R728 
1 2 
1606 BIY 
SENSOR. SENSOR- SENSOR- 
SEAT SEAT SEAT 
WEIGHT- WEIGHT: WEIGHT- 
RIGHT RIGHT LEFT 
FRONT REAR REAR 
| | | 


B14d08c5 


РМ------------------------ RESTRAINTS - ELECTRICAL DIAGNOSTICS 80-247 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
While the CAN bus ignition status is in ІОМ RUN. 
e Set Condition: 
If the OCM detects any two sensors voltages below 20 mV for 10 minutes while any other sensor is greater 
than 40 mV. Note: 1 A/D count is equal to 5 mV. 
e NOTE: A shorted supply circuit will cause а “NO RESPONSE FROM ОСМ” condition. 


Possible Causes 
OCS SENSOR CIRCUITS SHORTED TOGETHER 


OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . VERIFY THAT B1BBB-PASSENGER SEAT WEIGHT SENSOR INPUTS SHORTED TOGETHER DTC IS 
ACTIVE 


With the scan tool, read ОСМ DTCs. 


Does the scan tool display active: B1BBB-PASSENGER SEAT WEIGHT SENSOR INPUTS SHORTED 
TOGETHER ? 
Yes >> Replace the ОСМ in accordance with the Service Information. 
Perform the OCS VERIFICATION REQUIRED procedure. 
No >> Go То2 


2. INSPECT PASSENGER SEAT HARNESS WIRES AND CONNECTORS 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the Passenger Seat Harness wiring and connectors. Look 
for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contam- 
inated terminals. 


Are any of these conditions present? 


Yes >> 
NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 

Replace the Passenger Seat Harness in accordance with the Service Information. 

Perform “OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


No >> Go To З 


9. TEST FOR INTERMITTENT CONDITION 


With the scan tool, record and erase all DTCs from the OCM. 

If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
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WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 


Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If only stored codes return continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 
Are any ACTIVE DTCs present? 


Yes >> Select the appropriate symptom from Symptom List. 


No >> No problem found at this time. Perform the Occupant Classification Module System Verification Test in 
this Section. Erase all codes before returning vehicle to customer. 


РМ------------------------- RESTRAINTS - ELECTRICAL DIAGNOSTICS 80 - 249 
B1BBC-OCS NEGATIVE SYSTEM WEIGHT 


OCCUPANT CLASSIFICATION SEAT WEIGHTS 


MRL # 
9077 


FIFTH 
PERCENTILE 
FEMALE WEIGHT 
(9077 - 1, 2, 3) 


9077-1 


9077-2 


9077-3 


6 YEAR OLD 
CHILD WEIGHT 
(9077 - 2, 3) 

LOAD FORM & 


INFANT SEAT 
(RFIS) 


8129faa2 
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e When Monitored: 
While the CAN bus ignition status is in IGN RUN, the module checks the sensor input ranges. 


• Set Condition: 
If the module detects a seat weight sensor input with the total seat weight below -6.5 kg +/- 1kg. 


Possible Causes 


DAMAGE TO THE PASSENGER SEAT STRUCTURE, RISER ASSEMBLY, CROSSMEMBERS, SEAT TRACKS, 


FLOOR PAN 
OBJECT UNDER SEAT OR REAR SEAT FOLDED DOWN AND RESTING AGAINST PASSENGER SEAT 
OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR ACTIVE OCM DTCs 


e ACTIVE INTERNAL DTC 
e IGNITION DTC 
e BATTERY DTC 
e SEAT WEIGHT SENSOR DTC 
NOTE: Ensure the baitery is fully charged. 
Turn the ignition on, then off, and then on again. 
With the scan tool, read Occupant Classification Module (OCM) DTCs. 


Does the scan tool display any active DTCs listed above? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go To 2 


2. ACTIVE OR STORED DTC 
With the scan tool, read OCM DTCs. 
Does the scan tool display active: ВІВВС-ОС5 NEGATIVE SYSTEM WEIGHT? 
Yes >> Go To 3 
No >> Go То 5 


3. PERFORM OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST 
Verify that the passenger seat is empty. 


NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, proceed as follows. 
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With the scan tool, read ОСМ DTCs. 
Does the scan tool display active: B18A8-OCS NOT CALIBRATED DTC? 
Yes >> Go To 4 
Perform “OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


No >> But Other DTCs Present? Diagnose and repair the DTCs. Refer to the Table of Contents in this Section 
for a complete list of symptoms. 


No >> No Active DTCs Present? Perform “OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION 
TEST. 


4. VERIFY SEAT WEIGHT SENSOR TORQUE 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Verify that all of the Seat Weight Sensor mounting screws are tightened to torque specification. Refer to Group 23 
for specification. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, proceed as follows. 

With the scan tool, read ОСМ DTCs. 


Does the scan tool display active: B18A8-OCS NOT CALIBRATED DTC? 
Yes >> Perform the *Diagnosis/Checkout Procedure For Seat Weight Sensors. 
Perform *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


No >> But Other DTCs Present? Diagnose and repair the DTCs. Refer to the Table of Contents in this Section 
for a complete list of symptoms. 


No >> No Active DTCs Present? Perform “OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION 
TEST. 


S. STORED B1BBC-OCS NEGATIVE SYSTEM WEIGHT DTC 


With the scan tool, record and erase all DTCs from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If only stored codes return continue the test until the problem area has been isolated. 
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In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 
Are any ACTIVE DTC's present? 


Yes >> Select appropriate symptom from Symptom List. 


No >> No problem found at this time. Perform the Occupant Classification Module System Verification Test in 
this Section. Erase all codes before returning vehicle to customer. 
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B1BBD-OCM CURRENT CONFIGURATION TABLE UNPROGRAMMED 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
If the Configuration Table is not programmed at the supplier or when the checksum is invalid. 

e Set Condition: 
This DTC will set if the module was received unprogrammed from the supplier, the vehicle line was not iden- 
tified correctly or if the flash procedure was not completed successfully 


Possible Causes 


NEW OCCUPANT CLASSIFICATION MODULE 
INTERNAL CHECKSUM FAILURE 


Diagnostic Test 


1. MODULE CONFIGURATION 


Does the scan tool display B1BBD-OCM CURRENT CONFIGURATION TABLE UNPROGRAMMED? 
Yes >> Perform the B1BA7—OCS VERIFICATION REQUIRED diagnostic procedure. 


No >> Replace the Occupant Classification Module in accordance with the service information. 
With the scan tool, perform “OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
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B1BC7-DEPLOYMENT DATA RECORD FULL 


For a complete wiring diagram Refer to Section 8W. 


e When Monitored: 
With the ignition on. The module's on board diagnostics continuously performs internal circuit tests. 


e Set Condition: 
This DTC will set if the module identifies an out of range internal circuit. 


Possible Causes 
OCCUPANT RESTRAINT CONTROLLER 


Diagnostic Test 


1 . REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and personal injury or death. 
View repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with the service information. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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B1BC8-PASSENGER SEAT WEIGHT SENSORS PERFORMANCE 


OCCUPANT CLASSIFICATION SEAT WEIGHTS 


MRL # 
9077 


FIFTH 
PERCENTILE 
FEMALE WEIGHT 
(9077 - 1, 2, 3) 


9077-1 


9077-2 


9077-3 


6 YEAR OLD 
CHILD WEIGHT 
(9077 - 2, 3) 

LOAD FORM & 


INFANT SEAT 
(RFIS) 


8129faa2 


For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
While the CAN bus ignition status is in IGN RUN, the module checks the sensor input ranges. 

e Set Condition: 
If the module detects the difference between 2 sensors is less than 3 A/D (15 mV) counts for 10 consecutive 
minutes while at least one sensor count is changing and greater than 8 A/D (40 mV) counts. 


Possible Causes 


OTHER SEAT WEIGHT SENSOR FAULTS ACTIVE IN THE OCM 
PASSENGER SEAT HARNESS WIRES CHAFED, PIERCED, PINCHED, PARTIALLY BROKEN 
PASSENGER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT PUSHED OUT, SPREAD, 


CORRODED, CONTAMINATED 
PASSENGER SEAT WEIGHT SENSORS 


DAMAGE TO THE PASSENGER SEAT STRUCTURE, RISER ASSEMBLY, CROSSMEMBERS, SEAT TRACKS, 
FLOOR PAN 


OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR АСТМЕ INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
CLASSIFICATION MODULE (OCM) 


NOTE: Ensure the battery is fully charged. 
Turn the ignition on, then off, and then on again. 


NOTE: This DTC will take 10 minutes to mature, allow plenty of time for the code to mature between as you 
work through the test steps. 
With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 


Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go То 2 


2. VERIFY THAT DTC B1BC8-PASSENGER SEAT WEIGHT SENSORS PERFORMANCE IS АСТМЕ 
With the scan tool, read ОСМ DTCs. 
Does the scan tool display active: B18C8-PASSENGER SEAT WEIGHT SENSORS PERFORMANCE? 
Yes | »» Go To 3 
No >> Go To 6 


d. CHECK FOR OTHER ACTIVE PASSENGER SEAT WEIGHT SENSOR FAULTS IN THE OCM 
With the scan tool, read ОСМ DTCs. 
Does the scan tool display any other active Seat Weight Sensor DTCs? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Go То 4 


РМ---------------------- RESTRAINTS - ELECTRICAL DIAGNOSTICS 80-257 


4. INSPECT PASSENGER SEAT HARNESS WIRES AND CONNECTORS 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the Passenger Seat Harness wiring and connectors. Look 
for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contam- 
inated terminals. 


Are any of these conditions present? 


Yes >> 


NOTE: Do not attempt to repair Ше Seat Harness. Replace Ше Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 


Replace the Passenger Seat Harness in accordance with the Service Information. 
Perform “OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


No >> Go То 5 


5. PERFORM OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST 


Verify that all of the Seat Weight Sensor mounting screws are tightened to torque specification. Refer to Group 23 
for specification. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 


NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, wait two minutes, and then proceed as follows. 


With the scan tool, read ОСМ DTCs. 
Does the scan tool display any active PASSENGER SEAT WEIGHT SENSOR PERFORMANCE DTCs? 
Yes >> Perform the *Diagnosis/Checkout Procedure For Seat Weight Sensors. 
Perform *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


Yes >> Other DTCs ACTIVE? Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for 
a complete list of symptoms. 


No >> Perform “OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


6. TEST FOR INTERMITTENT CONDITION 


With the scan tool, record and erase all DTCs from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 

The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

With the scan tool, monitor active codes as you work through the following steps. 

NOTE: This DTC will take 10 minutes to mature, allow plenty of time for the code to mature between as you 
work through the test steps. 
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WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 


Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return, continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the active DTC in ques- 
tion. 
Does the scan tool display any ACTIVE DTCs? 


Yes >> Select appropriate symptom from Symptom List. 


No >> No problem found at this time. Perform the Occupant Classification Module System Verification Test in 
this Section. Erase all codes before returning vehicle to customer. 
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B1C2F-PASSENGER AIRBAG INDICATOR STATUS MISMATCH 


For a complete wiring diagram Refer to Section 8W. 

e When Monitored: 
After the Switch Bank bulb check is completed, the ORC compares the lamp request by the ORC (Set/Not Set) 
and the (Set/Not Set) request by the Instrument Cluster Can bus messages. Each message is transmitted one 
time per second or when a change in the lamp state occurs. 

e Set Condition: 
If the lamp request by the ORC (On or Off), and the Lamp On by the Instrument Cluster (On or Off), messages 
do not match, this code will set. 


Possible Causes 


OCCUPANT RESTRAINT CONTROLLER, INSTRUMENT CLUSTER MESSAGE MISMATCH 


INSTRUMENT CLUSTER (CCN) 
OCCUPANT RESTRAINT CONTROLLER (ОРО) 


Diagnostic Test 


1 . CHECK FOR AN ACTIVE DTC B1BB8-SRS WARNING INDICATOR STATUS MISMATCH 


NOTE: Ensure the battery is fully charged. 
Turn the ignition on, then off, and then on again. 
With the scan tool, read Occupant Restraint Controller (ORC) DTCs. 


Does the scan tool display active: B1C2F-PASSENGER AIRBAG INDICATOR STATUS MISMATCH? 


Yes >> Go То 2 
Мо >> Со То 5 


2. CHECK FOR АСТМЕ INSTRUMENT CLUSTER DTCs 
With the scan tool, read Instrument Cluster DTCs. 


Does the scan tool display and active Instrument Cluster DTCs? 


Yes >> Hefer to symptom list for problems related to the Instrument Cluster. 
Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Go То З 


З. CHECK THE ORC AND INSTRUMENT CLUSTER FOR LAMP STATUS 


With the scan tool view the Instrument Cluster (CCN) Display. 


Cycle the ignition key and observe the Passenger Airbag Indicator Lamp (PADL) Request status (Set/Not Set) dur- 
ing the Instrument Cluster bulb check. 


With the scan tool view the ORC Data Display. 
Select Indicator Lamp Status from Bussed Inputs and select SRS Indicator Lamp request from the Bussed Outputs. 


Cycle the ignition key and observe the Passenger Airbag Indicator Lamp (PADL) Status (Set/Not Set) during bulb 
check. 


Did the Data Display information match each other? 


Yes >> Go То 4 


No >> Heplace the Instrument Cluster in accordance with the service information. 
Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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4. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and personal injury or death. 


If there are no possible causes remaining, view repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with the service information. 
Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


5. TEST FOR INTERMITTENT CONDITION 


With the scan tool, record and erase all DTCs from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor active codes as you work through the following steps. 
WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related Switch Bank circuit or component. 
If only stored codes return, continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the active DTC in ques- 
tion. 
Does the scan tool display any ACTIVE DTCs? 


Yes >> Select appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 
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B2101-IGNITION RUN/START INPUT CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
While the CAN bus is RUN or SNA (signal not available) and the IOD status is "IN". The Occupant Classifi- 
cation Module (OCM) checks the Fused Ignition Switch Output (Run-Start) circuit voltage. 

e Set Condition: 
With the ignition on, if voltage on the Fused Ignition Switch Output (Run-Start) circuit is equal to or below 6.25 
+ 0.25 volts or within 60 seconds of turning the ignition off, if the Fused Ignition Switch Output (Run-Start) 
circuit is between 2.4 to 5.0 volts. 


Possible Causes 


ORC - (F20) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN 

ORC - (F20) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT SHORTED TO GROUND 
ORC - (F944) IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN 

ORC - OPEN TIPM FUSE 29 


OCCUPANT RESTRAINT CONTROLLER (ORC) 

OCS - (F200) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN 

OCS - (F200) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT SHORTED TO GROUND 
OCS - OPEN JB FUSE 19 

OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . VERIFY THAT ОТС B2101 IGNITION RUN/START INPUT CIRCUIT LOW IS АСТМЕ IN THE ORC. 


NOTE: Ensure the battery is fully charged. 


NOTE: When reconnecting Airbag system components, the ignition must be turned off and the battery must 
be disconnected. 
Turn the ignition on. 


With the scan tool, read Occupant Restraint Controller (ORC) DTCs. 

Does the scan tool display active: B2101 IGNITION RUN/START INPUT CIRCUIT LOW? 
Yes >> Go To 3 
No >> Go То2 


2. CHECK FOR АСТМЕ DTC B2101-IGNITION RUN/START INPUT CIRCUIT LOW IN ОСМ. 
With the scan tool, read Occupant Classification Module (ОСМ) DTCs. 

Does the scan tool display active: B2101-IGNITION RUN/START INPUT CIRCUIT LOW? 
Yes >> Go To 6 
No >> Со To 11 


Э. INSPECT AIRBAG RUN-START FUSE (IPM 29) 


Turn the ignition off. 
Remove the Airbag Run-Start Fuse 29 from the IPM and inspect the fuse. 


NOTE: Check connectors - Clean and repair as necessary. 
Is the Run/Start fuse open? 

Yes >> Go To 4 

No >> Go To 8 
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4. CHECK (F20) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT RESISTANCE 


Measure the resistance of the (F20) Fused Ignition Switch Output (Run-Start) circuit between ground and the Airbag 
Run-Start fuse terminal (output side). 


Is the resistance below 100.0 ohms? 


Yes >> Со To 5 


No >> Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors. Look for 
chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or 
contaminated terminals. 

Replace Airbag Run-Start Fuse. 
Perform ORC VERIFICATION TEST - VER 1. 


5. CHECK (F20) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT RESISTANCE WITH ORC 
CONNECTORS DISCONNECTED 


WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and personal injury or death. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Disconnect the both ORC connectors. 

NOTE: Check connectors - Clean and repair as necessary. 

Connect the Load Tool ORC 8443-24 Adaptor to the ORC C2 connector. 

Measure the resistance of the (F20) Fused Ignition Switch Output (Run-Start) circuit between 8443-24 adaptor and 
ground). 


Is the resistance below 100.0 ohms? 


Yes >> Repair Ше (F20) Fused Ignition Switch Output (Run-Start) circuit for a short to ground. 
Replace the Airbag Run-Start Fuse. 
Perform ORC VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING) 
No >> Replace the ORC in accordance with the Service Information. 
Replace the Airbag Run-Start Fuse. 


Perform ORC VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING) 


6. INSPECT AIRBAG RUN-START FUSE (JB 19) 


Turn the ignition off. 
Remove the Airbag Run-Start Fuse 19 from the Junction Block and inspect the fuse. 


NOTE: Check connectors - Clean and repair as necessary. 
Is the Run/Start fuse open? 

Yes >> Со To 7 

No >> Со To 10 
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7. CHECK (Е200) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT RESISTANCE WITH ОСМ C1 
CONNECTOR DISCONNECTED 


WARNING: If the Occupant Classification Module is dropped at any 


time, it must be replaced. Failure to take the proper precautions T: 
can result in accidental airbag deployment and personal injury or C2] ) 
death. (С 
Disconnect ће ОСМ C1 connector. = 2 (59) 
Measure the resistance of the (F200) Fused Ignition Switch Output 
(Run-Start) circuit between ground and the Occupant Classification 
Module C1 connector. SN 

Is the resistance below 100.0 ohms? : BC ныш | | 

6 


19 ппппп 
Yes >> Repair the (F200) Fused Ignition Switch Output (Run-Start) 
circuit for a short to ground. SS 


Replace the Airbag Run-Start Fuse. 


Perform OCS VERIFICATION TEST - VER 1. (Refer to 8 - 4. 

ELECTRICAL/RESTRAINTS - DIAGNOSIS AND TESTING) CLASSIFICATION C1 — 
No >> Replace the OCM in accordance with the Service Informa- 

tion. 


Replace the Airbag Run-Start Fuse. 


Perform OCS VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING) 


8. CHECK (F944) IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT FOR AN OPEN 


Turn the ignition on. 
Measure the voltage of the (F944) Ignition Switch Output (Run-Start) circuit at the Airbag Run-Start fuse terminal 
(supply side). 

Is the voltage above 6.0 volts? 


Yes >> Со To 9 


No >> Repair the open (F944) Ignition Switch Output (Run-Start) circuit. 


Perform ORC VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING) 


9. CHECK (F20) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT FOR AN OPEN 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Reinstall the Airbag Run-Start Fuse. 


Disconnect the both ORC connectors. 
NOTE: Check connectors - Clean and repair as necessary. 
Install the Airbag Load tool ORC 8443-24 adaptor to the ORC C2 connector. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
Measure the voltage of the (220) Fused Ignition Switch Output (Run-Start) Circuit between the 8443-24 connector 
and ground. 
Is the voltage above 6.0 volts? 


Yes >> Replace the ORC in accordance with the Service Information. 
Perform ORC VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING) 

No >> Repair the open (F20) Fused Ignition Switch Output (Run-Start) circuit. 


Perform ORC VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING) 
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1 0. CHECK (Е200) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT FOR AN OPEN 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Reinstall the JB 19 Airbag Run-Start Fuse. 


Disconnect both Occupant Classification Module (OCM) connectors. 


NOTE: Check connectors - Clean and repair as necessary. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 

Measure the voltage of the (F200) Fused Ignition Switch Output (Run- 
Start) Circuit between the OCM connector and ground. 


Is the voltage above 6.0 volts? 


Yes >> Replace the Occupant Classification Module (ОСМ) in 


accordance with the Service Information. IAE 
Perform OCS VERIFICATION TEST - VER 1. (Refer to 8 - ааа 
ELECTRICAL/RESTRAINTS - DIAGNOSIS AND TESTING) 8146227 


No >> Repair the open (F200) Fused Ignition Switch Output (Run- 
Start) circuit between the OCM and the splice. 
Perform OCS VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING) 


11. TEST FOR INTERMITTENT CONDITION 


With the scan tool, record and erase all DTCs from all Airbag modules. 

If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 

The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

With the scan tool, monitor active codes as you work through the following steps. 


WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return, continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the active DTC in ques- 
tion. 

Does the scan tool display any ACTIVE DTCs? 


Yes >> Select appropriate symptom from Symptom List. 
No >> No problem found Erase all codes before returning vehicle to customer. 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
While the CAN bus ignition status is Run or signal not available (SNA) and the IOD status is “ІМ”. The module 
checks the (F200) Fused Ignition Switch Output (Run/Start) circuit voltage input range. 

e Set Condition: 
If the module detects that the ignition voltage is greater than 24.25 volts +0.25 volts for 10 seconds. 


Possible Causes 


VEHICLE CHARGING SYSTEM 
OCCUPANT RESTRAINT CONTROLLER 


Diagnostic Test 


1 . VERIFY THAT ОТС B2102-IGNITION RUN/START INPUT CIRCUIT HIGH IS ACTIVE 


NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool, read Occupant Restraint Controller (ORC) DTCs. 


Does the scan tool display active: B2102-IGNITION RUN/START INPUT CIRCUIT HIGH? 


Yes >> Go То 2 
Мо >> Со То 3 


2. CHECK FOR CHARGING SYSTEM RELATED DTCs IN THE POWERTRAIN CONTROL MODULE (PCM) 
With the scan tool in ECU View, select PCM and check for any Charging System related DTCs. 


Does the scan tool display any Charging System related DTCs? 


Yes >> Diagnose and repair the DTOs. Refer to (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the ORC in accordance with the Service Information. 
Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


Э. TEST FOR INTERMITTENT CONDITION 


With the scan tool, record and erase all DTCs from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


Does the scan tool display any ACTIVE DTCs? 


Yes >> Select appropriate symptom from Symptom List. 
No >> No problem found. Erase all codes before returning vehicle to customer. 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
While the Occupant Classification Module (OCM) CAN bus ignition status received is RUN or signal not avail- 
able, the module checks the (A417) Fused В(+) circuit voltage input range. 

e Set Condition: 
If the OCM detects that the battery voltage is less than or equal to 6.25 volts + 0.25 volt. 


Possible Causes 


ОСМ (A417) FUSED В(+) CIRCUIT OPEN 


VEHICLE CHARGING SYSTEM 
OCCUPANT CLASSIFICATION MODULE (ORC) 


Diagnostic Test 


1 . VERIFY THAT DTC B210D-BATTERY VOLTAGE LOW IS ACTIVE 


NOTE: Ensure the battery is fully charged. 


NOTE: Troubleshoot any PCM charging/cranking DTCs before proceeding. 
Turn the ignition on. 
With the scan tool, read the Occupant Classification Module (ОСМ) DTCs. 


Does the scan tool display active: B210D-BATTERY VOLTAGE LOW IS ACTIVE? 
Yes >> Go То2 
Мо >> Со Тоз 


2. CHECK VOLTAGE ОЕ ОСМ (А27) FUSED В(+) AND (2200) FUSED IGNITION SWITCH OUTPUT (RUN- 
START) CIRCUITS. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Disconnect the OCM connectors. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
Measure the voltage between Ground and the (A417) Fused В(+) circuit. 


Is the voltage above 6.0 volts on both circuits? 


Yes >> Replace the OCM in accordance with the service information. 
Perform *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST 


No >> Repair the (A417) Fused B(+) circuit for an open or high resistance. 
Perform *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


9. CHECKING STORED OR INTERMITTENT CODES 


NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 
With the scan tool, record and erase all Airbag System Module DTCs. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 

Reconnect all disconnected components and harness connectors. 
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WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 


Does the scan tool display any ACTIVE DTCs? 


Yes >> Select the appropriate diagnostic procedure from the Table of Contents in this section. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
While the CAN bus ignition status received is RUN or Signal Not Available (SNA), the module checks the 
(A417) Fused В(+) circuit voltage input range. 


e Set Condition: 
If the module detects that the battery voltage is greater than or equal to 24.25 volts + 0.25 volt for 10 seconds. 


Possible Causes 
VEHICLE CHARGING SYSTEM 


OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . CHECK FOR AN ACTIVE DTC 


Turn the ignition on. 
With the scan tool, read ОСМ DTCs. 


Does the scan tool display active: B210E-BATTERY VOLTAGE HIGH? 
Yes >> Go То2 
Мо >> Со То 4 


2. CHECK THE BATTERY VOLTAGE TO THE OCCUPANT CLASSIFICATION MODULE 
With the scan tool in Data Display, read OCM battery voltage. 


Is the battery voltage greater than 24.0 volts? 


Yes >> Go То З 


No >> Нерасе the OCM in accordance with the Service Information. 
Perform *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


3. CHECK FOR CHARGING SYSTEM RELATED DTCs IN THE POWERTRAIN CONTROL MODULE (PCM) 
With the scan tool in ECU View, select PCM and check for any Charging System related DTCs. 


Does the scan tool display any Charging System related DTCs? 


Yes >> Diagnose and repair the DTCs. Refer to (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the OCM in accordance with the Service Information. 
Perform *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


4. TEST FOR INTERMITTENT CONDITION 


With the scan tool, record and erase all DTCs from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


Does the scan tool display any ACTIVE DTCs? 


Yes >> Select appropriate symptom from Symptom List. 
No >> No problem found. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition in the Run-Start position. 


e Set Condition: 
If voltage on the (F200) Fused Ignition Switch Output (Run-Start) circuit drops below 6.0 volts. 


Possible Causes 


(F200) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN 


(F200) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT SHORTED TO GROUND 
OPEN IPM FUSE 28 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . VERIFY THAT ОТС B212C IGNITION RUN/START INPUT CIRCUIT OPEN IS АСТМЕ IN THE ORC. 


NOTE: Ensure the battery is fully charged. 

Turn the ignition on. 

Wait 10 seconds. 

With the scan tool, read Occupant Restraint Controller (ORC) DTCs. 


Does the scan tool display active: B212C IGNITION RUN/START INPUT CIRCUIT OPEN? 
Yes >> Go То2 
Мо >> Со То 7 


2. INSPECT AIRBAG RUN-START FUSE 


Turn the ignition off. 
Remove the Airbag Run-Start Fuse 28 from the Integrated Power Module and inspect the fuse. 


NOTE: Check connectors - Clean and repair as necessary. 
Is the Run/Start fuse open? 

Yes >> Go To 3 

No >> Go To 5 


3. CHECK (F20) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT RESISTANCE 
Measure the resistance of the (F200) Fused Ignition Switch Output (Run-Start) circuit between ground and the Air- 
bag Run-Start fuse terminal (output side). 

Is the resistance below 100.0 ohms? 


Yes >> Go То 4 


No >> Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors. Look for 
chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or 
contaminated terminals. 

Replace Airbag Run-Start Fuse. 
Perform “AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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4. CHECK (F200) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT RESISTANCE WITH ORC 
CONNECTORS DISCONNECTED 


WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and personal injury or death. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Disconnect both ORC connectors. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool ORC 8443-24 Adaptor to the ORC C2 connector. 
Measure the resistance of the (F200) Fused Ignition Switch Output (Run-Start) circuit between the 8443-24 adaptor 
and ground). 
Is the resistance below 100.0 ohms? 


Yes >> Repair the (F200) Fused Ignition Switch Output (Run-Start) circuit for a short to ground. 
Replace the Airbag Run-Start Fuse. 
Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> Replace the ORC in accordance with the Service Information. 
Replace the Airbag Run-Start Fuse. 
Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


5. CHECK (F944) IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT FOR AN OPEN 


Turn the ignition on. 
Measure the voltage between Ground and the (F200) Ignition Switch Output (Run-Start) circuit at the Airbag Run- 
Start fuse terminal (supply side). 


Is the voltage above 6.0 volts? 


Yes >> Go То 6 


No >> Repair the (F200) Ignition Switch Output (Run-Start) circuit for an open. 
Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


6. CHECK (F200) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT FOR AN OPEN 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Reinstall the Airbag Run-Start Fuse. 
Disconnect the both ORC connectors. 
NOTE: Check connectors - Clean and repair as necessary. 
Install the Airbag Load tool ORC 8443-24 adaptor to the ORC C2 connector. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
Measure the voltage of the (F200) Fused Ignition Switch Output (Run-Start) Circuit between the 8443-24 connector 
and ground. 
Is the voltage above 6.0 volts? 


Yes >> Нерасе the ORC in accordance with the Service Information. 
Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 

No >> Repair Ше (F20) Fused Ignition Switch Output (Run-Start) circuit for an open. 
Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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7. TEST FOR INTERMITTENT CONDITION 


With the scan tool, record and erase all DTCs from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor active codes as you work through the following steps. 
WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return, continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the active DTC in ques- 
tion. 
Does the scan tool display any ACTIVE DTCs? 


Yes >> Select appropriate symptom from Symptom List. 
No >> No problem found. Erase all codes before returning the vehicle to the customer. 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition in the Run position. 


e Set Condition: 
If voltage on the (F100) Fused Ignition Switch Output (RUN) circuit drops below 6.0 volts. 


Possible Causes 


TIPM FUSE 27 OPEN 
TIPM FUSE 27 SUPPLY VOLTAGE LOW 


(F100) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN 
(F100) FUSED RUN RELAY OUTPUT CIRCUIT SHORT TO GROUND 
OCCUPANT CLASSIFICATION MODULE (OCM) 

OCCUPANT RESTRAINT CONTROLLER (ОРО) 


Diagnostic Test 


1 . VERIFY THAT DTC B212D IGNITION RUN ONLY INPUT CIRCUIT OPEN IS ACTIVE 


NOTE: Ensure the battery is fully charged. 

Turn the ignition on. 

Wait 10 seconds. 

With the scan tool, read Occupant Restraint Controller (ORC) and Occupant Classification Module (ОСМ) DTCs. 


Does the scan tool display active: B212D IGNITION RUN ONLY INPUT CIRCUIT OPEN? 


Yes >> Со То 2 
Мо >> Со То 7 


2. INSPECT AIRBAG RUN CIRCUIT FUSE 


Turn the ignition off. 
Remove the Fuse 27 from the IPM and inspect the fuse. 


NOTE: Check connectors - Clean and repair as necessary. 
Is the fuse open? 

Yes >> Go To 3 

No >> Go To 5 


9. CHECK (F100) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT SHORT TO GROUND 


Measure the resistance of the (F100) Fused Ignition Switch Output (Run) circuit between the TIPM Fuse 27 (output 
side) terminal and ground. 


Is the resistance below 100.0 ohms? 


Yes >> Со То 4 


Мо >> Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors. Look for 
chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or 
contaminated terminals. 

Replace TIPM Fuse 27. 
Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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4. CHECK (F100) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT RESISTANCE WITH ORC C2 
CONNECTOR DISCONNECTED 


WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and personal injury or death. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Disconnect the ORC connectors. 


NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool ORC 8443-24 Adaptor to the ORC C2 connector. 
Measure the resistance of the (F100) Fused Ignition Switch Output (Run) circuit between 8443-24 adaptor and 
ground. 
Is the resistance below 100.0 ohms? 


Yes >> Repair the (F100) Fused Ignition Switch Output (Run) circuit for a short to ground. 
Replace the TIPM Fuse 27. 
Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> Нерасе the ORC in accordance with the Service Information. 
Replace the TIPM Fuse 27. 
Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


5. CHECK TIPM FUSE 27 SUPPLY SIDE CIRCUIT VOLTAGE 


Turn the ignition on. 
Measure the voltage of the TIPM Fuse 27 (supply side) of the fuse to ground. 


Is the voltage above 6.0 volts? 


Yes >> Go То 6 


No >> Нерасе the TIPM in accordance with the Service Information. 
Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


6. CHECK (F100) FUSED IGNITION SWITCH OUTPUT (RUN) OUTPUT CIRCUIT FOR AN OPEN 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Reinstall the TIPM Fuse 27. 


Disconnect the ORC C2 connector. 
NOTE: Check connectors - Clean and repair as necessary. 
Connect the Airbag Load Tool ORC 8443-24 Adaptor to the ORC C2 harness connector. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
Measure the voltage of the (F100) Fused Ignition Switch Output (Run) circuit between the 8443—24 adaptor and 
ground. 

Is the voltage above 6.0 volts? 


Yes >> Replace the ORC in accordance with the Service Information. 
Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 

No >> Repair the open (F100) Fused Ignition Switch Output (Run) circuit between the ORC module and the 
IPM Fuse 27. 
Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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7. TEST FOR INTERMITTENT CONDITION 


With the scan tool, record and erase all DTCs from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 
WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor active codes as you work through the following steps. 
WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return, continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the active DTC in ques- 
tion. 
Does the scan tool display any ACTIVE DTCs? 


Yes >> Select appropriate symptom from Symptom List. 
No >> No problem found. Erase all codes before returning vehicle to customer. 
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B2201-CALIBRATION MISMATCH 


е When Monitored: 
With the Ignition on. 


e Set Condition: 
This DTC will be set when the VIN stored in the PCM does not match the VIN stored in the Occupant 
Restraint Controller (ORC). The ORC does not support a stored B2201 DTC. 


Possible Causes 


INCORRECT PCM 


OCCUPANT RESTRAINT CONTROLLER (ОРО) 


Diagnostic Test 


1 . VERIFY THAT DTC B2201-CALIBRATION MISMATCH IS ACTIVE 


Turn the ignition on. 
With the scan tool, read ORC DTCs. 


NOTE: Ensure the battery is fully charged. 
Does the scan tool display active: B2201-CALIBRATION MISMATCH? 


Yes >> Go То2 
Мо >> Test Complete. 


2. CHECK VIN IN PCM 
With the scan tool compare the VIN that is programmed into the PCM to the VIN stored in the ORC. 
Does the VIN programmed into the PCM match the VIN stored in the ORC? 


Yes >> Go То 3 


No >> Heplace and program the Powertrain Control Module in accordance with the service information. Ensure 
the PCM is replaced with the correct vehicle line PCM. 


9. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and personal injury or death. 


View repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with the service information. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1 
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B2205-ORIGINAL VIN MISSING/MISMATCH 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on. 
e Set Condition: 
The Occupant Restraint Controller will receive and monitor the VIN message from the PCM and record the VIN 
if different from the last VIN. 


Possible Causes 


INCORRECT VIN PROGRAMMED IN PCM 
OCCUPANT RESTRAINT CONTROLLER 


Diagnostic Test 


1 . VERIFY THAT DTC B2205-ORIGINAL VIN MISSING/MISMATCH 
Turn the ignition on. 

With the scan tool, read ORC DTCs. 

NOTE: Ensure the battery is fully charged. 


NOTE: When reconnecting Airbag system components, the ignition must be turned off and the battery must 
be disconnected. 


Does the scan tool display active : B2205-ORIGINAL VIN MISSING/MISMATCH? 
Yes >> Go То2 


Мо >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 


2. CHECK VIN IN PCM 
With the scan tool compare the VIN that is programmed into the PCM to the VIN on the vehicle. 


Does the VIN programmed into the PCM match the vehicles VIN? 


Yes >> Go To 3 
No >> Replace the Powertrain Control Module in accordance with Service Information. 


3. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and personal injury or death. 


View repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with the service information. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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B2206-CURRENT VIN MISSING/MISMATCH 


OCCUPANT CLASSIFICATION SEAT WEIGHTS 


MRL # 
9077 


FIFTH 
PERCENTILE 
FEMALE WEIGHT 
(9077 - 1, 2, 3) 


9077-1 


9077-2 


9077-3 


6 YEAR OLD 
CHILD WEIGHT 
(9077 - 2, 3) 

LOAD FORM & 


INFANT SEAT 
(RFIS) 


8129faa2 


For a complete wiring diagram Refer to Section 8W. 


80-284 RESTRAINTS - ELECTRICAL DIAGNOSTICS ————— РМ 


е When Monitored: 
During power-up, the ORC and OCM monitors the CAN bus for the VIN message. 


e Set Condition: 
This DTC will set if the VIN information received from the PCM is different from the stored VIN. 


Possible Causes 


INCORRECT VIN PROGRAMMED INTO THE PCM 
OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


NOTE: Troubleshoot any Ignition, Battery, Seat Weight Sensor, or OCM Internal DTCs BEFORE proceeding 


NOTE: Ensure that the battery is fully charged. 
With the scan tool, read DTCs. 


Select the module and DTC type. 


OCM-Active 
Go To 2 


OCM-Stored 
Erase code with scan tool, test complete. 


2. CHECK THE VIN STORED IN THE PCM 

With the scan tool, compare the VIN that is stored in the PCM to the VIN of the vehicle's VIN plate. 
Does the VIN stored in the PCM match the vehicle's VIN? 

Yes >> Go To 3 


No >> Replace and Configure the Powertrain Control Module in accordance with the service information. 


Perform (NGC) POWERTRAIN VERIFICATION TEST VER - 5. Refer to (Refer to 9 - ENGINE - DIAG- 
NOSIS AND TESTING). 


9. PERFORM OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST 


Verify that the passenger seat is empty. 


Verify that all of the Seat Weight Sensor mounting screws are tightened to torque specification. Refer to Group 23 
for specification. 


NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, proceed as follows. 


With the scan tool, read ОСМ DTCs. 
Does the scan tool display active: B2206-CURRENT VIN MISSING/MISMATCH? 


Yes >> Replace the OCM in accordance with the Service Information. 
Perform *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


No - But Other DTCs Present 
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Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No - No Active DTCs Present 
Erase all codes before returning vehicle to customer. 


4. CHECK THE VIN STORED IN THE PCM 

With the scan tool, compare the VIN that is stored in the PCM to the VIN of the vehicle's VIN plate. 
Does the VIN stored in the PCM match the vehicle's VIN? 

Yes >> Со To 5 


No >> Replace and Configure the Powertrain Control Module in accordance with the service information. 


Perform (NGC) POWERTRAIN VERIFICATION TEST VER - 5. Refer to (Refer to 9 - ENGINE - DIAG- 
NOSIS AND TESTING). 


5. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and personal injury or death. 


View repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with the service information. 
Perform the “OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
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B2207-OCCUPANT RESTRAINT CONTROLLER INTERNAL 1 


For a complete wiring diagram Refer to Section 8W. 


e When Monitored: 
With the ignition on. The module's on board diagnostics continuously performs internal circuit tests. 


e Set Condition: 
This DTC will set if the module identifies an out of range internal circuit. 


Possible Causes 
OCCUPANT RESTRAINT CONTROLLER 


Diagnostic Test 


1 . REPLACE OCCUPANT RESTRAINT CONTROLLER 
Turn the ignition on. 
With the scan tool, erase and read ORC DTCs. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
proper precautions could result in accidental airbag deployment and personal injury or death. 


Repair 
Replace the Occupant Restraint Controller in accordance with the Service Information. 
Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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B2208-OCCUPANT RESTRAINT CONTROLLER INTERNAL 2 


e When Monitored: 
With the ignition on. The module's on board diagnostics continuously performs internal circuit tests. 


e Set Condition: 
This DTC will set if the module identifies an out of range internal circuit. 


Possible Causes 


OCCUPANT RESTRAINT CONTROLLER 


Diagnostic Test 


1 . REPLACE OCCUPANT RESTRAINT CONTROLLER 

Turn the ignition on. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
proper precautions could result in accidental airbag deployment and personal injury or death. 


Repair 
Replace the Occupant Restraint Controller in accordance with the Service Information. 
Perform “AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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B2209-OCCUPANT RESTRAINT CONTROLLER INTERNAL 3 


е When Monitored: 

With the ignition on. The module's on board diagnostics continuously performs internal circuit tests. 
e Set Condition: 

This DTC will set if the module identifies an out of range internal circuit. 


Possible Causes 


OCCUPANT RESTRAINT CONTROLLER 


Diagnostic Test 


1 . REPLACE OCCUPANT RESTRAINT CONTROLLER 
Turn the ignition on. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
proper precautions could result in accidental airbag deployment and personal injury or death. 


Repair 
Replace the Occupant Restraint Controller in accordance with the Service Information. 
Perform “AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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B220A-OCCUPANT RESTRAINT CONTROLLER INTERNAL 4 


e When Monitored: 
With the ignition on. The module's on board diagnostics continuously performs internal circuit tests. 


e Set Condition: 
This DTC will set if the module identifies an out of range internal circuit. 


Possible Causes 


OCCUPANT RESTRAINT CONTROLLER 


Diagnostic Test 


1 . REPLACE OCCUPANT RESTRAINT CONTROLLER 

Turn the ignition on. 

WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
proper precautions could result in accidental airbag deployment and personal injury or death. 


Repair 
Replace the Occupant Restraint Controller in accordance with the Service Information. 
Perform “AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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B220B-OCCUPANT RESTRAINT CONTROLLER FIRING STORED ENERGY 


е When Monitored: 

With the ignition on. The module's on board diagnostics continuously performs internal circuit tests. 
e Set Condition: 

This DTC will set if the module identifies an out of range internal circuit. 


Possible Causes 


OCCUPANT RESTRAINT CONTROLLER 


Diagnostic Test 


1 . REPLACE OCCUPANT RESTRAINT CONTROLLER 
Turn the ignition on. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
proper precautions can result in accidental airbag deployment and personal injury or death. 


Repair 
Replace the Occupant Restraint Controller in accordance with the Service Information. 
Perform “AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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B220C-OCCUPANT RESTRAINT CONTROLLER ACCELEROMETER 1 INTERNAL 


e When Monitored: 
With the ignition on. The module's on board diagnostics continuously performs internal circuit tests. 


e Set Condition: 
This DTC will set if the module identifies an out of range internal circuit. 


Possible Causes 


OCCUPANT RESTRAINT CONTROLLER 


Diagnostic Test 


1 . REPLACE OCCUPANT RESTRAINT CONTROLLER 
Turn the ignition on. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
proper precautions can result in accidental airbag deployment and personal injury or death. 


Repair 
Replace the Occupant Restraint Controller in accordance with the Service Information. 
Perform “AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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B220D-OCCUPANT RESTRAINT CONTROLLER ACCELEROMETER 2 INTERNAL 


е When Monitored: 

With the ignition on. The module's on board diagnostics continuously performs internal circuit tests. 
e Set Condition: 

This DTC will set if the module identifies an out of range internal circuit. 


Possible Causes 


OCCUPANT RESTRAINT CONTROLLER 


Diagnostic Test 


1 . REPLACE OCCUPANT RESTRAINT CONTROLLER 
Turn the ignition on. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
proper precautions can result in accidental airbag deployment and personal injury or death. 


Repair 
Replace the Occupant Restraint Controller in accordance with the Service Information. 
Perform “AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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B2212-OCCUPANT CLASSIFICATION MODULE INTERNAL 


OCCUPANT CLASSIFICATION SEAT WEIGHTS 


MRL # 
9077 


FIFTH 
PERCENTILE 
FEMALE WEIGHT 
(9077 - 1, 2, 3) 


9077-1 


9077-2 


9077-3 


6 YEAR OLD 
CHILD WEIGHT 
(9077 - 2, 3) 

LOAD FORM & 


INFANT SEAT 
(RFIS) 


8129faa2 


80 - 294 RESTRAINTS - ELECTRICAL DIAGNOSTICS —————————————————————_- PM 


е When Monitored: 
While the IGN status is RUN or signal not available, while the CAN bus system voltage is between 10 and 16 
volts, and during the OCS Verification Test. 


e Set Condition: 
This DTC will set if the module detects an internal failure. 


Possible Causes 
OCCUPANT CLASSIFICATION MODULE (ORC) 


Diagnostic Test 


1 . PERFORM THE OCCUPANT CLASSIFICATION MODULE VERIFICATION TEST 


NOTE: Ensure that the passenger seat is empty. 
Turn the ignition off, wait 10 seconds and turn ignition on. 
With the scan tool, read OCM DTOs. 


Did the DTC: B2212-OCCUPANT CLASSIFICATION MODULE INTERNAL reset? 


Yes >> Go To2 
No >> Perform the *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


2. PERFORM OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST 
Verify that the passenger seat is empty. 


NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, proceed as follows. 


With the scan tool, read ОСМ DTCs. 
Does the scan tool display any active DTCs? 
Yes - B2212 is ACTIVE 
Go To 3 


Yes - other DTCs ACTIVE 
Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Perform “OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


3. VERIFY SENSOR TORQUE 


Verify that the passenger seat is empty. 


Verify that all of the Seat Weight Sensor mounting screws are tightened to torque specification. Refer to Group 23 
for specifications. 


NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
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System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, proceed as follows. 
With the scan tool, read ОСМ DTCs. 
Does the scan tool display any active DTCs? 
Yes - B2212 is ACTIVE 
Replace the Occupant Classification Module in accordance with the service information. 
Perform “OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


Yes - other DTCs ACTIVE 
Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 


symptoms. 
No >> Perform *ОССУРАМТ CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


80-296 RESTRAINTS - ELECTRICAL DIAGNOSTICS --------------РМ 
B223D-OCCUPANT CLASSIFICATION MODULE DTC PRESENT 


e When Monitored: 
With the ignition on. 
e Set Condition: 
This DTC will set if the ORC receives a bus message with the active OCM DTC Present bit set. 


Possible Causes 
ACTIVE DTC IN OCCUPANT CLASSIFICATION MODULE 


OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . VERIFY THAT DTC B223D-OCCUPANT CLASSIFICATION MODULE DTC IS АСТМЕ 
With the scan tool, read the OCCUPANT RESTRAINT CONTROLLER active DTCs. 

Does the scan tool display active: B223D-OCCUPANT CLASSIFICATION MODULE? 
Yes >> Go То2 
Мо >> With the scan tool, perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


2. ACTIVE DTC IN OCCUPANT CLASSIFICATION MODULE 
With the scan tool, read the OCCUPANT CLASSIFICATION MODULE active DTCs. 
Are there any active DTC present? 


Yes >> Refer to the symptom list for problems related to the OCCUPANT CLASSIFICATION MODULE (ОСМ). 
No >> Go To 3 


a. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and personal injury or death. 
If there are no possible causes remaining, view repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform “AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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U0019-CAN B BUS-OCM 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
Continuously 


e Set Condition: 
Whenever the CAN B Bus (+) or CAN B Bus (-) circuit is open, shorted to voltage, or shorted to ground. 


Possible Causes 


ACTIVE U0019 CAN B BUS DTC IN FRONT CONTROL MODULE 


(D55) CAN B BUS (4) CIRCUIT OPEN 
(D54) CAN B BUS (-) CIRCUIT OPEN 
OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . VERIFY DTC U0019-CAN B BUS IS ACTIVE 

Turn the ignition on. 

With the scan tool, read Occupant Classification Module (OCM) DTCs. 
Does the scan tool display active: U0019-CAN B BUS? 


Yes >> Go To2 

No >> |f the DTC is stored, check for an intermittent condition by inspecting the related wiring harness for 
chafed, pierced, pinched, and partially broken wires. Also, inspect the related connectors for broken, 
bent, pushed out, spread, corroded, or contaminated terminals. 
Perform “OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


2. CHECK FOR ACTIVE CAN B BUS RELATED DTCS IN THE FRONT CONTROL MODULE (FCM) 
With the scan tool, read Front Control Module (FCM) DTCs 
Does the scan tool display any active CAN B BUS related DTCs? 


Yes >> Diagnose and repair the DTC(s). (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
DIAGNOSIS AND TESTING) 


No >> Со To З 


Э. CHECK (055) CAN B BUS (+) CIRCUIT FOR AN OPEN 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the Occupant Classification Module is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and personal injury or death. 
Disconnect the OCM C1 connector. 
NOTE: Check connectors - Clean and repair as necessary. 
Disconnect the Front Control Module (FCM) C1 connector. 
Measure the resistance of the (D55) CAN B Bus (+) circuit between the Front Control Module C1 connector and the 
OCM C1 connector. 

Is the resistance below 2.0 ohms? 


Yes >> Go To 4 


No >> Repair the (D55) CAN B Bus (+) circuit for an open. 
Perform *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
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4. CHECK (054) CAN B BUS (-) CIRCUIT FOR AN OPEN 


Measure the resistance of the (D54) CAN B Bus (-) circuit between the Front Control Module C1 connector and the 
OCM C1 connector. 


Is the resistance below 2.0 ohms? 


Yes >> Replace the OCM in accordance with the Service Information. 

Perform *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
No >> Repair the (D54) CAN B Bus (-) circuit for an open. 

Perform *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
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U0019-CAN B BUS 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
Continuously 


e Set Condition: 
Whenever the CAN B Bus (+) or CAN B Bus (-) circuit is open, shorted to voltage, or shorted to ground. 


Possible Causes 


ACTIVE U0019 CAN B BUS DTC IN FRONT CONTROL MODULE 


(D55) CAN B BUS (4) CIRCUIT OPEN 
(D54) CAN B BUS (-) CIRCUIT OPEN 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . VERIFY DTC U0019-CAN B BUS IS ACTIVE 


Turn the ignition on. 
With the scan tool, read Occupant Restraint Controller (ORC) DTCs. 


Does the scan tool display active: U0019-CAN B BUS? 


Yes >> Go То 2 


Мо >> |f the ОТС is stored, check for an intermittent condition by inspecting the related wiring harness for 
chafed, pierced, pinched, and partially broken wires. Also, inspect the related connectors for broken, 
bent, pushed out, spread, corroded, or contaminated terminals. 

Perform ORC VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING) 


2. CHECK FOR ACTIVE CAN B BUS RELATED DTCS IN THE FRONT CONTROL MODULE (FCM) 
With the scan tool, read Front Control Module (FCM) DTCs 
Does the scan tool display any active CAN B BUS related DTCs? 


Yes >> Diagnose and repair the DTC(s). (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
DIAGNOSIS AND TESTING) 


No >> Go То З 


d. CHECK (055) CAN B BUS (+) CIRCUIT FOR AN OPEN 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and personal injury or death. 
Disconnect the ORC C2 connector. 
NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool ORC 8443-24 Adaptor to the ORC C2 connector. 
Disconnect the Front Control Module (FCM) C1 connector. 
Measure the resistance of the (D55) CAN B Bus (+) circuit between the Front Control Module C1 connector and the 
ORC C2 connector. 

Is the resistance below 2.0 ohms? 


Yes >> Go To 4 


No >> Repair the (D55) CAN B Bus (+) circuit for an open. 
Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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4. CHECK (054) CAN B BUS (-) CIRCUIT FOR AN OPEN 


Measure the resistance of the (D54) CAN B Bus (-) circuit between the Front Control Module C1 connector and the 
ORC C2 connector. 


Is the resistance below 2.0 ohms? 


Yes >> Replace the ORC in accordance with the Service Information. 


No >> Repair the (D54) CAN B Bus (-) circuit for an open. 
Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


РМ------------------------ RESTRAINTS - ELECTRICAL DIAGNOSTICS 80-301 
U0020-CAN B BUS OFF PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
Continuously 


e Set Condition: 
Whenever the CAN B Bus (+) or CAN B Bus (-) circuit is open, shorted to voltage, or shorted to ground. 


Possible Causes 


ACTIVE U0020 CAN B BUS DTC IN OCCUPANT CLASSIFICATION MODULE 


(055) САМ В BUS (+) CIRCUIT OPEN 
(054) CAN В BUS (-) CIRCUIT OPEN 
OCCUPANT CLASSIFICATION MODULE (OCM) 


Diagnostic Test 


1 . VERIFY DTC U0020-CAN B BUS IS ACTIVE 

Turn the ignition on. 

With the scan tool, read Occupant Classification Module (OCM) DTCs. 
Does the scan tool display active: U0019-CAN B BUS? 


Yes >> Go To2 

No >> |f the DTC is stored, check for an intermittent condition by inspecting the related wiring harness for 
chafed, pierced, pinched, and partially broken wires. Also, inspect the related connectors for broken, 
bent, pushed out, spread, corroded, or contaminated terminals. 
Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


2. CHECK FOR ACTIVE CAN B BUS RELATED DTCS IN THE FRONT CONTROL MODULE (FCM) 
With the scan tool, read Front Control Module (FCM) DTCs 
Does the scan tool display any active CAN B BUS related DTCs? 


Yes >> Diagnose and repair the DTC(s). (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
DIAGNOSIS AND TESTING). 


No >> Go To З 


Э. CHECK (055) CAN B BUS (+) CIRCUIT FOR AN OPEN 


Turn the ignition off. 
Disconnect the negative battery cable. 
Disconnect the OCM connectors. 
Disconnect the Front Control Module (FCM) C1 connector. 
Measure the resistance of the (D55) CAN B Bus (+) circuit between the Front Control Module C1 connector and the 
OCM C1 connector. 
Is the resistance below 2.0 ohms? 


Yes >> Go То 4 


No >> Repair the (D55) CAN B Bus (+) circuit for an open. 
Perform *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
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4. CHECK (054) CAN B BUS (-) CIRCUIT FOR AN OPEN 


Measure the resistance of the (D54) CAN B Bus (-) circuit between the Front Control Module C1 connector and the 
OCM C1 connector. 


Is the resistance below 2.0 ohms? 


Yes >> Replace the OCM in accordance with the Service Information. 

Perform *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 
No >> Repair the (D54) CAN B Bus (-) circuit for an open. 

Perform *DCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST. 


РМ —————————————————— RESTRAINTS - ELECTRICAL DIAGNOSTICS 80-303 
U0020-CAN B BUS OFF PERFORMANCE-ORC 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
Continuously 


e Set Condition: 
Whenever the CAN B Bus (+) or CAN B Bus (-) circuit is open, shorted to voltage, or shorted to ground. 


Possible Causes 


ACTIVE U0020 CAN B BUS DTC IN OCCUPANT CLASSIFICATION MODULE 


(055) CAN В BUS (+) CIRCUIT OPEN 
(D54) CAN B BUS (-) CIRCUIT OPEN 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


Diagnostic Test 


1 . VERIFY DTC U0020-CAN В BUS IS АСТМЕ 

Turn the ignition on. 

With the scan tool, read Occupant Classification Module (OCM) DTCs. 
Does the scan tool display active: U0019-CAN B BUS? 


Yes >> Go To2 

No >> |f the DTC is stored, check for an intermittent condition by inspecting the related wiring harness for 
chafed, pierced, pinched, and partially broken wires. Also, inspect the related connectors for broken, 
bent, pushed out, spread, corroded, or contaminated terminals. 
Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


2. CHECK FOR ACTIVE CAN B BUS RELATED DTCS IN THE FRONT CONTROL MODULE (FCM) 
With the scan tool, read Front Control Module (FCM) DTCs 
Does the scan tool display any active CAN B BUS related DTCs? 


Yes >> Diagnose and repair the DTC(s). (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
DIAGNOSIS AND TESTING). 


No >> Go To З 


Э. CHECK (055) CAN B BUS (+) CIRCUIT FOR AN OPEN 


Turn the ignition off. 
Disconnect the negative battery cable. 
Disconnect the OCM C1 connector. 
Disconnect the Front Control Module (FCM) C1 connector. 
Measure the resistance of the (D55) CAN B Bus (+) circuit between the Front Control Module C1 connector and the 
ORC C2 connector. 
Is the resistance below 2.0 ohms? 


Yes >> Go То 4 


No >> Repair the (D55) CAN B Bus (+) circuit for an open. 
Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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4. CHECK (054) CAN B BUS (-) CIRCUIT FOR AN OPEN 


Measure the resistance of the (D54) CAN B Bus (-) circuit between the Front Control Module C1 connector and the 
ORC C2 connector. 


Is the resistance below 2.0 ohms? 


Yes >> Replace the ORC in accordance with the Service Information. 
Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


No >> Repair the (D54) CAN B Bus (-) circuit for an open. 
Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


U0022-CAN B BUS (+) CIRCUIT LOW 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0023-CAN B BUS (+) CIRCUIT HIGH 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0026-CAN B BUS (-) CIRCUIT HIGH 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE SYSTEM (ABS) 
CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE (TOTALLY 
INTEGRATED POWER MODULE) 


For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0151-LOST COMMUNICATION WITH OCCUPANT RESTRAINT CONTROLLER 
(ORC) 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0154-LOST COMMUNICATION WITH OCCUPANT CLASSIFICATION MODULE 


For a complete wiring diagram Refer to Section 8W. 


РМ---------------------- RESTRAINTS - ELECTRICAL DIAGNOSTICS 80-305 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0155-LOST COMMUNICATION WITH CLUSTER/CCN 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0156-LOST COMMUNICATION WITH EOM 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0159-LOST COMMUNICATION WITH PARKING ASSIST CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0164-LOST COMMUNICATION WITH HVAC CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0167-LOST COMMUNICATION WITH INTRUSION TRANSCEIVER CONTROL 
MODULE 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0168-LOST COMMUNICATION WITH VEHICLE SECURITY CONTROL MODULE 
(SKREEM/WCM) 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0169-LOST COMMUNICATION WITH SUNROOF CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 
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For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
The Occupant Restraint Controller (ORC) continuously communicates with the Front Left Impact Sensor over 
the sensor signal circuit. The sensor communication and on board diagnostics are powered by the ORC signal. 
e Set Condition: 
This code will set, if the ORC and the Front Left Impact Sensor do not establish and maintain valid data com- 
munications. 


Possible Causes 


R79) SIGNAL CIRCUIT SHORTED TO BATTERY 
R79) SIGNAL CIRCUIT SHORTED TO GROUND 


R81) FRONT LEFT IMPACT SENSOR GROUND CIRCUIT OPEN 
R79) FRONT LEFT IMPACT SENSOR SIGNAL CIRCUIT OPEN 
OCCUPANT RESTRAINT CONTROLLER (ORC) 


( 
( 
(R79, R81) FRONT LEFT IMPACT SENSOR CIRCUITS SHORTED TOGETHER 
( 
( 


Diagnostic Test 


1 . VERIFY THAT ОТС U0170-LOST COMMUNICATION W/UP-FRONT LEFT SATELLITE ACCELERATION 
SENSOR IS ACTIVE 


NOTE: Ensure the battery is fully charged. 

NOTE: When reconnecting Airbag system components, the ignition must be turned off and the battery must 

be disconnected. 

Turn the ignition on. 

With the scan tool, read ORC DTCs. 
Does the scan tool display active: U0170-LOST COMMUNICATION W/UP-FRONT LEFT SATELLITE 
ACCELERATION SENSOR? 

Yes >> Go To2 

No >> Go To 9 


2. CHECK THE (R79, R81) FRONT LEFT IMPACT SENSOR SIGNAL AND GROUND CIRCUITS FOR A SHORT 
TO BATTERY 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Front Left Impact Sensor connector. V 


Disconnect the ORC connectors. 


= YELLOW 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 

Measure the voltage of the (R79) Front Left Impact Sensor Signal circuit | з 
and (R81) Front Left Impact Sensor Ground circuit between the Front 
Left Impact Sensor connector and ground. 


Is there any voltage present? SENSOR-FRONT 


Yes >> Repair the R79 and R81 Front Left Impact Sensor circuits ша 


8121ce34 


for a short to battery. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 


No >> Go To З 


-— 
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PM 


3. CHECK THE (R79 AND R81) FRONT LEFT IMPACT SENSOR CIRCUITS FOR A SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Measure the resistance of the (R79) Front Left Impact Sensor Signal cir- 
cuit and (R81) Front Left Impact Sensor Ground circuit between the 
Front Left Impact Sensor connector and ground. 


Is the resistance below 100K ohms? 


Yes >> Repair the (R79 and R81) Front Left Impact Sensor circuits 
for a short to ground. 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - VER 
1. 


No >> Go То 4 


Q 
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4. CHECK THE (R79 AND R81) FRONT LEFT ІМРАСТ SENSOR CIRCUITS FOR А SHORT TOGETHER 


Measure the resistance between the (R79) Front Left Impact Sensor 
Signal and (R81) Front Left Impact Sensor Ground circuits at the Front 
Left Impact Sensor connector. 


Is the resistance below 100K ohms? 


Yes >> Repair ће (R79 and R81) Front Left Impact Sensor circuits 
shorted together. 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - 
VER 1. 


No >> Go To 5 


SENSOR- 
FRONT 
IMPACT- 
LEFT 
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5. CHECK THE (R81) FRONT LEFT IMPACT SENSOR GROUND CIRCUIT FOR AN OPEN OR HIGH 


RESISTANCE 
Connect the 8443 Load Tool ORC 8443-25 Adaptor to the Occupant 
Restraint Control Module connectors. 


Measure the resistance of the (R81) Front Left Impact Sensor Ground 
circuit between the Front Left Impact Sensor connector and the ORC 
8443-25 Adaptor. 


Is the resistance below 1 ohm? 


>> Go To 6 


No >> Repair the (R81) Front Left Impact Sensor 1 Ground circuit 
for an open or high resistance. 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - 
VER 1. 
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6. CHECK THE (R79) FRONT LEFT IMPACT SENSOR CIRCUIT FOR AN OPEN OR HIGH RESISTANCE 


Measure the resistance of the (R79) Front Left Impact Sensor Signal 
circuit between the Front Left Impact Sensor connector and the ORC 
8443-25 Adaptor. 


Is the resistance below 1 ohm? 
>> Go To 7 


No >> Repair the (R79) Front Left Impact Sensor Signal circuit for 
an open or high resistance. 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - 
VER 1. 
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7. CHECK OPERATION OF THE FRONT LEFT IMPACT SENSOR 


Replace the Front Left Impact Sensor. 
Reconnect the vehicle body harness to the impact sensor. 


Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat- 
tery. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
Connect the scan tool to the Data Link Connector - use the most current software available. 
Use the scan tool and erase the stored codes in all airbag system modules. 
Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 
Wait one minute, and read active codes and if there are none present read the stored codes. 
Did the active Front Left Impact Sensor DTC return? 


Yes >> Go То 8 


No >> Repair is complete. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


8. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and personal injury or death. 


If there are no possible causes remaining, view repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


9. TEST FOR AN INTERMITTENT CONDITION 


With the scan tool, record and erase all DTC's from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram / schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 

If only stored codes return continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
The Occupant Restraint Controller (ORC) continuously communicates with the Front Right Impact Sensor over 
the sensor signal circuit. The sensor communication and on board diagnostics are powered by the ORC signal. 
e Set Condition: 
This code will set, if the ORC and the Front Right Impact Sensor do not establish and maintain valid data 
communications. 


Possible Causes 


R80) SIGNAL CIRCUIT SHORTED TO BATTERY 
R80) SIGNAL CIRCUIT SHORTED TO GROUND 


R82) FRONT RIGHT IMPACT SENSOR GROUND CIRCUIT OPEN 
R80) FRONT RIGHT IMPACT SENSOR SIGNAL CIRCUIT OPEN 
OCCUPANT RESTRAINT CONTROLLER (ОРО) 


( 
( 
(R80, R82) FRONT RIGHT IMPACT SENSOR CIRCUITS SHORTED TOGETHER 
( 
( 


Diagnostic Test 


1 . VERIFY THAT DTC U0171-LOST COMMUNICATION W/UP-FRONT RIGHT SATELLITE ACCELERATION 
SENSOR IS ACTIVE 


NOTE: Ensure the battery is fully charged. 

NOTE: When reconnecting Airbag system components, the ignition must be turned off and the battery must 

be disconnected. 

Turn the ignition on. 

With the scan tool, read ORC DTCs. 
Does the scan tool display active: U0171-LOST COMMUNICATION W/UP-FRONT RIGHT SATELLITE 
ACCELERATION SENSOR? 

Yes >> Go To2 


No >> Со To 9 


2. CHECK THE (R80, R82) FRONT RIGHT IMPACT SENSOR SIGNAL AND GROUND CIRCUITS FOR A 
SHORT TO BATTERY 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Front Right Impact Sensor connector. V 


Disconnect the ORC connector. 


— YELLOW 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
Measure the voltage of the (R80) Front Right Impact Sensor Signal cir- 
cuit and (R82) Sensor Ground circuit at the Front Right Impact Sensor 
connector and ground. 

Is there any voltage present? 


SENSOR-FRONT 


Yes >> Repair the R80 and R82 Front Right Impact Sensor circuits IMPACT-RIGHT бийи 


for a short to battery. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 


No >> Go To З 


-— 
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3. CHECK THE R80 AND R82 FRONT RIGHT IMPACT SENSOR CIRCUITS FOR A SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn ignition on, then reconnect the battery. 
Measure the resistance of the R80 and R82 Front Right Impact Sensor circuits between the Front Right Impact 
Sensor connector and ground. 


15 the resistance below 100K ohms? 


Yes >> Repair the R80 and R82 Front Right Impact Sensor circuits for a short to ground. 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
No >> Go To 4 


4. CHECK THE R80 AND R82 FRONT RIGHT IMPACT SENSOR CIRCUITS FOR A SHORT TOGETHER 
Measure the resistance between the (R80) Front Right Impact Sensor 


Signal and (R82) Sensor Ground circuit at the Front Right Impact Sensor 


connector. | 


Is the resistance below 100К ohms? 


YELLOW 


Yes >> Hepair the (R80, R82) Front Right Impact Sensor circuits 
shorted together. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER | 
1. 


Мо >> Со То 5 
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5. CHECK THE (R82) FRONT RIGHT IMPACT SENSOR GROUND CIRCUIT FOR AN OPEN OR HIGH 
RESISTANCE 


Connect the 8443 Load Tool ORC Adaptor to the Occupant Control 


Module connector. 


Measure the resistance of the (R82) Front Right Impact Sensor Ground @ 
circuit between the Front Right Impact Sensor connector and the ORC 


8443-25 Adaptor. 


Is the resistance below 1 ohm? 2 = DM Ly) , 


Yes >> Go To 6 


No >> Repair the (R82) Front Right Impact Sensor 2 Ground cir- SENSOR- 1 
cuit for an open or high resistance. Macr 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - T 
VER 1. 
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6. CHECK THE (R80) FRONT RIGHT IMPACT SENSOR SIGNAL CIRCUIT FOR AN OPEN OR HIGH 
RESISTANCE 


Measure the resistance of the (R80) Front Right Impact Sensor Signal 


circuit between the Front Right Impact Sensor connector and the ORC 
8443-25 Adaptor. [ ) 

Is Ше resistance below 1 ohm? [0] 
Yes >> Go To 7 2 152! 1 
Мо >> Repair the (R80) Front Right Impact Sensor Signal circuit 


for an open or high resistance. 
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7: CHECK OPERATION OF THE FRONT RIGHT IMPACT SENSOR 
Replace the Front Right Impact Sensor. 
Reconnect the vehicle body harness to the impact sensor. 


Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat- 
tery. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the batiery. 
Connect the scan tool to the Data Link Connector - use the most current software available. 
Use the scan tool and erase the stored codes in all airbag system modules. 
Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 
Wait one minute, and read active codes and if there are none present read the stored codes. 
Did the active Front Right Impact Sensor DTC return? 
Yes >> Со To 8 


No »» Hepair is complete. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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8. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and personal injury or death. 


If there are no possible causes remaining, view repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


9. TEST FOR AN INTERMITTENT CONDITION 


With the scan tool, record and erase all DTC's from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 

If only stored codes return continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 
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U0172-LOST COMMUNICATION W/LEFT SIDE SATELLITE ACCELERATION SENSOR 


1 


PM 


SENSOR. 
LEFT f SIDE 
SIDE IMPACT- 
IMPACT LEFT 2 
SENSOR 2 
SIGNAL 
SENSOR- 
SIDE 
IMPACT- 
LEFT 1 
2 1 
R15 R13 
2 2 
LGJBR LGITN 
TWISTED 
PAIR 
Pd “ыж 
ФА C2 30 A C2 
[ LL oo МОРЕ. 
ШП LEFT — | OCCUPANT 
ШЕТ: SDE | RESTRAINT 
| „Мет IMPACT | CONTROLLER 
SENSOR 1 SENSOR — ione] 
| GROUND SIGNAL | 
ааа — 


SENSOR- 
SIDE 
IMPACT- 
LEFT 2 


опопосесопососеа 
ввавеееевовевеве 


e 
pes 
Пп - niin 
(ге ад ту 
= 


MODULE- 
OCCUPANT 
RESTRAINT 

CONTROLLER C2 

(ORC) 


РМ------------------------ RESTRAINTS - ELECTRICAL DIAGNOSTICS 80-317 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
The Occupant Restraint Controller (ORC) continuously communicates with the Left Side Impact Sensor 1 over 
the sensor signal circuit. The sensor communication and on board diagnostics are powered by the ORC signal. 
e Set Condition: 
This code will set, if the ORC and the Left Side Impact Sensor 1 do not establish and maintain valid data 
communications. 


Possible Causes 


R13) SIGNAL CIRCUIT SHORTED TO BATTERY 
R13) SIGNAL CIRCUIT SHORTED TO GROUND 


R15) LEFT SIDE IMPACT SENSOR 1 GROUND CIRCUIT OPEN 
R13) LEFT SIDE IMPACT SENSOR 1 SIGNAL CIRCUIT OPEN 
ORC, LEFT SIDE IMPACT SENSOR 1 


( 
( 
(R13, R15) LEFT SIDE IMPACT SENSOR 1 CIRCUITS SHORTED TOGETHER 
( 
( 


Diagnostic Test 


1 . VERIFY THAT DTC U0172-LOST COMMUNICATION W/LEFT SIDE SATELLITE ACCELERATION SENSOR 1 
IS ACTIVE 


NOTE: Ensure the battery is fully charged. 


NOTE: When reconnecting Airbag system components, the ignition must be turned off and the battery must 
be disconnected. 

Turn the ignition on. 

With the scan tool, read ORC DTCs. 


Does the scan tool display active: U0172-LOST COMMUNICATION W/LEFT SIDE IMPACT SENSOR 1? 


Yes >> Go То 2 
Мо >> Со То 9 


2. CHECK THE (R13, R15) LEFT SIDE IMPACT SENSOR 1 SIGNAL AND GROUND CIRCUITS FOR A SHORT 
TO BATTERY 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 

Disconnect the Left Side Impact Sensor 1 connector. 
Disconnect the ORC connector. 

WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 

Measure the voltage of the (R13) Left Side Impact Sensor 1 Signal cir- 
cuit and (R15) Sensor Ground circuit at the Left Side Impact Sensor 1 
connector and ground. 


Is there any voltage present? 


Yes >> Hepair the (R13, R15) Left Side Impact Sensor 1 circuits for sensor- 
a short to battery. IMPACT- 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - dh 

ouo 81618505 


No >> Go To З 
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8. CHECK THE (R13,R15) LEFT SIDE IMPACT SENSOR 1 SIGNAL AND GROUND CIRCUITS FOR А SHORT 
TO GROUND 


WARNING: To avoid personal injury or death, turn ignition on, then 
reconnect the battery. 

Measure the resistance of the (R13) Left Side Impact Sensor 1 Signal 
circuit between the Left Side Impact Sensor 1 connector and ground. 
Measure the resistance of the (R15) Left Side Impact Sensor 1 Ground 
circuit between the Left Side Impact Sensor 1 connector and ground. 


Is the resistance below 100K ohms on either circuit? 


Yes >> Repair the (R13,R15) Left Side Impact Sensor 1 Signal and 
Ground circuit for a short to ground. 


Perform the "AIRBAG SYSTEM VERIFICATION TEST - 
VER 1. SENSOR- 


No >> Go То 4 ИЕ 


IMPACT- 
LEFT 1 


81870ab8 


4. CHECK THE (R13, R15) LEFT SIDE IMPACT SENSOR CIRCUITS FOR A SHORT TOGETHER 
Measure the resistance between the (R13) Left Side Impact Sensor 1 


Signal and (R15) Sensor Ground circuits at the Left Side Impact Sensor 
1 connector. 


Is the resistance below 100K ohms? 


Yes >> Repair the (R13, R15) Left Side Impact Sensor 1 circuits 
shorted together. 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - 
VER 1. 


No >> Go To 5 


SENSOR- 
SIDE 
IMPACT- 
LEFT 1 


8161853b 
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Э. CHECK THE (R15) LEFT SIDE IMPACT SENSOR 1 GROUND CIRCUIT FOR AN OPEN OR HIGH 
RESISTANCE 


Connect the 8443 Load Tool ORC Adaptor to the Occupant Control 


Module connector. 


Measure the resistance of the (R15) Left Side Impact Sensor 1 Ground | ) 
circuit between the Left Side Impact Sensor 1 connector and the 8443 
Load Tool ORC Adaptor. 
Is the resistance below 1 ohm? ! беті " 


Уез >> Со То 6 


SENSOR- 


No >> Hepair the (R15) Left Side Impact Sensor 1 Ground circuit 2 2 
for an open or high resistance. цевта. 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - 
VER 1. 


1 000005 
в сееее 10 
1 00000 5 
в сееее 2 
л оо ӨӨ 24 


ORC ADAPTER 
8443-25 


81618047 


6. CHECK THE (R13) LEFT SIDE IMPACT SENSOR 1 CIRCUIT FOR AN OPEN OR HIGH RESISTANCE 
Measure the resistance of the (R13) Left Side Impact Sensor 1 Signal 


circuit between the Left Side Impact Sensor 1 connector and the 8443 
Load Tool ORC Adaptor. 


Is the resistance below 1 ohm? 
Yes >> Go To 7 
No >> Repair the (R13) Left Side Impact Sensor 1 Signal circuit 


for an open or high resistance. 1 SENSOR- 

Perform the *AIRBAG SYSTEM VERIFICATION TEST - IMPACT: 

VER 1. Ша 
30 


1 000000f° 1 ©0000 5 


в 00000 10 
и 00000 15 


в 00000 2 
2200 ОО 24 


ORC ADAPTER 
8443-25 


816180db 
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7. CHECK OPERATION OF THE LEFT SIDE IMPACT SENSOR 1 


Replace the Left Side Impact Sensor 1. 
Reconnect the vehicle body harness to the impact sensor. 


Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat- 
tery. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
Connect the scan tool to the Data Link Connector - use the most current software available. 
Use the scan tool and erase the stored codes in all airbag system modules. 
Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 
Wait one minute, and read active codes and if there are none present read the stored codes. 
Did the active Left Side Impact Sensor 1 DTC return? 


Yes >> Go То 8 


No »» Hepair is complete. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


8. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and personal injury or death. 


If there are no possible causes remaining, view repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


9. TEST FOR AN INTERMITTENT CONDITION 


With the scan tool, record and erase all DTC's from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 

If only stored codes return continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 
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U0173-LOST COMMUNICATION W/LEFT SIDE SATELLITE ACCELERATION SENSOR 
2 


SENSOR. 
LEFT | SIDE 
SIDE IMPACT: 
IMPACT LEFT 2 
SENSOR 2 
SIGNAL 
SENSOR- 
SIDE 
IMPACT- 
LEFT 1 
2 1 
R15 R13 
2 2 
LGJBR LGITN 
TWISTED 
PAIR 
Pd “ыж 
ФА C2 30 A C2 
[ LL oo МОРЕ. 
ШП LEFT — | OCCUPANT 
ШЕТ: SDE | RESTRAINT 
| „Мет IMPACT | CONTROLLER 
SENSOR 1 SENSOR — ione] 
| GROUND SIGNAL | 
ааа — 


опопосесопососеа 
ввавеееевовевеве 


| с 5 
П П 
SENSOR- 
SIDE 32 = Е 16 
IMPACT- 
ТЕРГЕ MODULE- 
OCCUPANT 
RESTRAINT 


CONTROLLER C2 
(ORC) 


80-322 RESTRAINTS - ELECTRICAL DIAGNOSTICS ————— РМ 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
The Occupant Restraint Controller (ORC) continuously communicates with the Left Side Impact Sensor 2 over 
the sensor signal circuit. The sensor communication and on board diagnostics are powered by the ORC signal. 
e Set Condition: 
This code will set, if the ORC and the Left Side Impact Sensor 2 do not establish and maintain valid data 
communications. 


Possible Causes 


R17) SIGNAL CIRCUIT SHORTED TO BATTERY 
R17) SIGNAL CIRCUIT SHORTED TO GROUND 


R19) LEFT SIDE IMPACT SENSOR 2 GROUND CIRCUIT OPEN 
R17) LEFT SIDE IMPACT SENSOR 2 SIGNAL CIRCUIT OPEN 
ORC, LEFT SIDE IMPACT SENSOR 2 


( 
( 
(R17, R19) LEFT SIDE IMPACT SENSOR 2 CIRCUITS SHORTED TOGETHER 
( 
( 


Diagnostic Test 


1 . VERIFY THAT DTC U0173-LOST COMMUNICATION W/LEFT SIDE SATELLITE ACCELERATION SENSOR 2 
IS ACTIVE 


NOTE: Ensure the battery is fully charged. 

NOTE: When reconnecting Airbag system components, the ignition must be turned off and the battery must 

be disconnected. 

Turn the ignition on. 

With the scan tool, read ORC DTCs. 
Does the scan tool display active: U0173-LOST COMMUNICATION W/LEFT SIDE SATELLITE ACCELERA- 
TION SENSOR 2? 

Yes >> Go To2 

No >> Go To 9 


2. CHECK THE (R17, R19) LEFT SIDE IMPACT SENSOR 2 SIGNAL AND GROUND CIRCUITS FOR A SHORT 
TO BATTERY 


WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Left Side Impact Sensor 2 connector. 


Disconnect the ORC connector. 


WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 

Measure the voltage of the (R17) Left Side Impact Sensor 2 Signal cir- 
cuit and (R19) Sensor Ground circuit at the Left Side Impact Sensor 2 
connector and ground. 


Is there any voltage present? 


SENSOR- 


Yes >> Repair the (R17, R19) Left Side Impact Sensor 2 circuits for SIDE 
a short to battery. joint 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - 
VER 1. 81870c64 


No >> Со To З 
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3. CHECK THE (R17, R19) LEFT SIDE IMPACT SENSOR 2 CIRCUITS FOR A SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn ignition on, then 
reconnect the battery. 

Measure the resistance of the (R17) Left Side Impact Sensor 2 Signal 
circuit between the Left Side Impact Sensor 2 connector and ground. 


15 the resistance below 100K ohms? 


Yes >> Repair the (R17, R19) Left Side Impact Sensor 2 circuits for 
a short to ground. 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - 
VER 1. 


No >> Go To 4 SENSOR- 


SIDE 
IMPACT- 
LEFT 2 


81870c68 


4. CHECK THE (R17, 819) LEFT SIDE IMPACT SENSOR 2 CIRCUITS FOR A SHORT TOGETHER 
Measure the resistance between the (R17) Left Side Impact Sensor 2 


Signal and (R19) Sensor Ground circuits at the Left Side Impact Sensor 


2 connector. [0] ) 
Is the resistance below 100К ohms? 


Yes >> Repair the (R17, R19) Left Side Impact Sensor 2 circuits 
shorted together. 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - 
VER 1. 


No >> Go To 5 2 


SENSOR- 
SIDE 
IMPACT- 
LEFT2 


81870c70 
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5. CHECK THE (R19) LEFT SIDE IMPACT SENSOR 2 GROUND CIRCUIT FOR AN OPEN OR HIGH 


RESISTANCE 


Connect the 8443 Load Tool ORC Adaptor to the Occupant Control 
Module connector. 

Measure the resistance of the (R19) Left Side Impact Sensor 2 Ground 
circuit between the Left Side Impact Sensor 2 connector and the 8443 
Load Tool ORC Adaptor. 


Is the resistance below 1 ohm? 


Yes >> Go То 6 


No >> Repair the (R19) Left Side Impact Sensor 2 Ground circuit 
for an open or high resistance. 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - 
VER 1. 


PM 


81870c89 


6. CHECK THE (R17) LEFT SIDE IMPACT SENSOR 2 CIRCUIT FOR AN OPEN OR HIGH RESISTANCE 


Measure the resistance of the (R17) Left Side Impact Sensor 2 Signal 
circuit between the Left Side Impact Sensor 2 connector and the 8443 
Load Tool ORC Adaptor. 


Is the resistance below 1 ohm? 


Yes >> Go To 7 


No >> Repair the (R17) Left Side Impact Sensor 2 Signal circuit 
for an open or high resistance. 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - 
VER 1. 


SENSOR- 
SIDE 
IMPACT- 
2 LEFT2 


SENSOR- 
SIDE 
IMPACT- 
LEFT 1 


818711а1 
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Г. CHECK OPERATION OF THE LEFT SIDE IMPACT SENSOR 2 


Replace the Left Side Impact Sensor 2. 
Reconnect the vehicle body harness to the impact sensor. 


Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat- 
tery. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
Connect the scan tool to the Data Link Connector - use the most current software available. 
Use the scan tool and erase the stored codes in all airbag system modules. 
Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 
Wait one minute, and read active codes and if there are none present read the stored codes. 
Did the active Left Side Impact Sensor 2 DTC return? 


Yes >> Go То 8 


No »» Hepair is complete. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


8. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and personal injury or death. 


If there are no possible causes remaining, view repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


9. TEST FOR AN INTERMITTENT CONDITION 


With the scan tool, record and erase all DTC's from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 

If only stored codes return continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 


80 - 326 RESTRAINTS - ELECTRICAL DIAGNOSTICS —————РМ 


U0175-LOST COMMUNICATION W/RIGHT SIDE SATELLITE ACCELERATION 
SENSOR 1 
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For а complete wiring diagram Refer to Section 8W. 

е When Monitored: 
The Occupant Restraint Controller (ORC) continuously communicates with the Right Side Impact Sensor 1 
over the sensor signal circuit. The sensor communication and on board diagnostics are powered by the ORC 
signal. 

e Set Condition: 
This code will set, if the ORC and the Right Side Impact Sensor 1 do not establish and maintain valid data 
communications. 


Possible Causes 


R14) SIGNAL CIRCUIT SHORTED TO BATTERY 
R14) SIGNAL CIRCUIT SHORTED TO GROUND 


R16) RIGHT SIDE IMPACT SENSOR 1 GROUND CIRCUIT OPEN 
R14) RIGHT SIDE IMPACT SENSOR 1 SIGNAL CIRCUIT OPEN 
ORC, RIGHT SIDE IMPACT SENSOR 1 


( 
( 
(R14, R16) RIGHT SIDE IMPACT SENSOR 1 CIRCUITS SHORTED TOGETHER 
( 
( 


Diagnostic Test 


1 . VERIFY THAT DTC U0175-LOST COMMUNICATION W/RIGHT SIDE SATELLITE ACCELERATION SENSOR 
1 


NOTE: Ensure the battery is fully charged. 

NOTE: When reconnecting Airbag system components, the ignition must be turned off and the battery must 

be disconnected. 

Turn the ignition on. 

With the scan tool, read ORC DTCs. 
Does the scan tool display active: U0175-LOST COMMUNICATION W/RIGHT SIDE SATELLITE ACCELER- 
ATION SENSOR 1? 

Yes >> Go To2 


No >> Со To 9 


2. CHECK THE (R14, R16) RIGHT SIDE IMPACT SENSOR 1 SIGNAL AND GROUND CIRCUITS FOR A 
SHORT TO BATTERY 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 

Disconnect the Right Side Impact Sensor 1 connector. 
Disconnect the ORC connector. 

WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 

Measure the voltage of the (R14) Right Side Impact Sensor 1 Signal 
circuit and (R16) Sensor Ground circuit at the Right Side Impact Sensor 
1 connector and ground. 


Is there any voltage present? 


Yes >> Repair the (R14, R16) Right Side Impact Sensor 1 circuits SENOR: 
for a short to battery. IMPACT- 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - ai 
VER 1. 8161890b 


No >> Go To 3 
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PM 


СА CHECK THE (R14, R16) RIGHT SIDE IMPACT SENSOR 1 SIGNAL AND GROUND CIRCUITS FOR А 


SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn ignition on, then 
reconnect the battery. 

Measure the resistance of the (R14) Right Side Impact Sensor 1 Signal 
circuit between the Right Side Impact Sensor 1 connector and ground. 
Measure the resistance of the (R16) Right Side Impact Sensor Ground 
circuit between the Right Side Impact Sensor 1 connector and ground. 


Is the resistance below 100K ohms on either circuit? 


Yes >> Repair the (R14) Right Side Impact Sensor 1 Signal or 
(R16) Right Side Impact Sensor 1 Ground circuit for a short 
to ground. 

Perform the *AIRBAG SYSTEM VERIFICATION TEST - 
VER 1. 


No >> Со То 4 


RIGHT 1 


818711ab 


4. CHECK THE (R14, R16) RIGHT SIDE IMPACT SENSOR CIRCUITS FOR A SHORT TOGETHER 


Measure the resistance between the (R14) Right Side Impact Sensor 1 
Signal and (R16) Sensor Ground circuits at the Right Side Impact Sen- 
sor 1 connector. 


Is the resistance below 100K ohms? 


Yes >> Repair the (R14, R16) Right Side Impact Sensor 1 circuits 
shorted together. 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - 
VER 1. 


No >> Go To 5 


SENSOR- 
SIDE 
IMPACT- 
RIGHT 1 


8161896b 
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Э. CHECK THE (R16) RIGHT SIDE IMPACT SENSOR 1 GROUND CIRCUIT FOR АМ OPEN OR HIGH 
RESISTANCE 


Connect the 8443 Load Tool ORC Adaptor to the Occupant Control 


Module connector. 


Measure the resistance of the (R16) Right Side Impact Sensor 1 Ї 
Ground circuit between the Right Side Impact Sensor 1 connector and 2 


the 8443 Load Tool ORC Adaptor. 


Is the resistance below 1 ohm? == 
Хез >> Со То 6 
Мо >> Repair the (R16) Right Side Impact Sensor 1 Ground circuit sensor- 
for an open or high resistance. MAT 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - неми 
VER 1. 


1 000005 
в 00000 10 
1 00000 15 
16 00000 2 
лоо се 24 


ORC ADAPTER 
8443-25 


81618975 


6. CHECK THE (R14) RIGHT SIDE IMPACT SENSOR 1 CIRCUIT FOR AN OPEN OR HIGH RESISTANCE 
Measure the resistance of the (R14) Right Side Impact Sensor 1 Signal 


circuit between the Right Side Impact Sensor 1 connector and the 8443 
Load Tool ORC Adaptor. 


Is the resistance below 1 ohm? 


Yes >> Go То 7 


No >> Repair the (R14) Right Side Impact Sensor 1 Signal circuit 
for an open or high resistance. 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - SENSOR- 
VER 1. ылы 


IMPACT- 
RIGHT 1 


27 


т ©©©©е/2 в 1 00000 5 
в сееее 0 
" 60000 15 
16 сесее 2 


21 се во 24 


ORC ADAPTER 
8443-25 


81618979 
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7. CHECK OPERATION OF THE RIGHT SIDE IMPACT SENSOR 1 


Replace the Right Side Impact Sensor 1. 
Reconnect the vehicle body harness to the impact sensor. 


Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat- 
tery. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
Connect the scan tool to the Data Link Connector - use the most current software available. 
Use the scan tool and erase the stored codes in all airbag system modules. 
Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 
Wait one minute, and read active codes and if there are none present read the stored codes. 
Did the active Right Side Impact Sensor 1 DTC return? 


Yes >> Go То 8 


No >> Repair is complete. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


8. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and personal injury or death. 


If there are no possible causes remaining, view repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


9. TEST FOR AN INTERMITTENT CONDITION 


With the scan tool, record and erase all DTC's from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 

If only stored codes return continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section 8W. 

е When Monitored: 
The Occupant Restraint Controller (ORC) continuously communicates with the Right Side Impact Sensor 2 
over the sensor signal circuit. The sensor communication and on board diagnostics are powered by the ORC 
signal. 

e Set Condition: 
This code will set, if the ORC and the Right Side Impact Sensor 2 do not establish and maintain valid data 
communications. 


Possible Causes 


R18) SIGNAL CIRCUIT SHORTED TO BATTERY 
R18) SIGNAL CIRCUIT SHORTED TO GROUND 


R20) RIGHT SIDE IMPACT SENSOR 2 GROUND CIRCUIT OPEN 
R18) RIGHT SIDE IMPACT SENSOR 2 SIGNAL CIRCUIT OPEN 
ORC, RIGHT SIDE IMPACT SENSOR 2 


( 
( 
(R18, R20) RIGHT SIDE IMPACT SENSOR 2 CIRCUITS SHORTED TOGETHER 
( 
( 


Diagnostic Test 


1 . VERIFY THAT DTC U0176-LOST COMMUNICATION W/RIGHT SIDE SATELLITE ACCELERATION SENSOR 
2 


Turn the ignition on. 
With the scan tool, read ORC DTOs. 
NOTE: Ensure the battery is fully charged. 


NOTE: When reconnecting Airbag system components, the ignition must be turned off and the battery must 
be disconnected. 


Does the scan tool display active: U0176-LOST COMMUNICATION W/RIGHT SIDE SATELLITE ACCELER- 
ATION SENSOR 2? 


Yes >> Go То 2 
Мо >> Со То 9 


2. CHECK THE (R18, R20) RIGHT SIDE IMPACT SENSOR 2 SIGNAL AND GROUND CIRCUITS FOR А 
SHORT TO BATTERY 


WARNING: To avoid personal injury or death, turn the ignition off, 


disconnect the battery and wait two minutes before proceeding. 
Disconnect the Right Side Impact Sensor 2 connector. 
Disconnect the ORC connector. 
WARNING: To avoid personal injury or death, turn the ignition on, = j 
then reconnect the battery. 2 
Measure the voltage of the (R18) Right Side Impact Sensor 2 Signal 
circuit and (R20) Sensor Ground circuit at the Right Side Impact Sensor um 
2 connector and ground. 2 ШЕ/ 1 
Is there any voltage present? 
Yes >> Repair the (R18, R20) Right Side Impact Sensor 2 circuits SENSOR- 
for a short to battery. о 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - RIGHT 2 
МЕН 1. 818711b5 


No >> Go To З 
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3. CHECK THE (R18) RIGHT SIDE IMPACT SENSOR 2 SIGNAL CIRCUIT FOR A SHORT TO GROUND 


WARNING: To avoid personal injury or death, turn ignition on, then 


reconnect the battery. 
Measure the resistance of the (R18) Right Side Impact Sensor 2 Signal C 2] 
circuit between the Right Side Impact Sensor 2 connector and ground. 


Is the resistance below 100K ohms? 


Yes >> Repair the (R18) Right Side Impact Sensor 2 Signal circuit 2 р 
for а short to ground. 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - =A 
VER 1. 
2 1 


No >> Go To 4 im) 


SENSOR- 
SIDE 
IMPACT- 
RIGHT 2 


818711b9 


4. CHECK THE (R18, R20) RIGHT SIDE IMPACT SENSOR CIRCUITS FOR A SHORT TOGETHER 
Measure the resistance between the (R18) Right Side Impact Sensor 2 


Signal and (R20) Sensor Ground circuits at the Right Side Impact Sen- 


sor 2 connector. [0] 
Is the resistance below 100K ohms? 


Yes >> Repair the (R18, R20) Right Side Impact Sensor 2 circuits 
shorted together. 


Perform the *AIRBAG SYSTEM VERIFICATION TEST - WE 
VER 1. 102) | 
2 1 


Мо >> Со То 5 


RIGHT 2 


818711bd 
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5. CHECK THE (R20) RIGHT SIDE IMPACT SENSOR 2 GROUND CIRCUIT FOR AN OPEN OR HIGH 


RESISTANCE 


Connect the 8443 Load Tool ORC Adaptor to the Occupant Control 
Module connector. 

Measure the resistance of the (R20) Right Side Impact Sensor 2 
Ground circuit between the Right Side Impact Sensor 2 connector and 
the 8443 Load Tool ORC Adaptor. 


Is the resistance below 1 ohm? 


Yes >> Go To 6 


No >> Repair the (R20) Right Side Impact Sensor 2 Ground circuit 
for an open or high resistance. 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - 
VER 1. 


SENSOR- 
SIDE 
IMPACT- 
RIGHT 2 


SENSOR- 
SIDE 
IMPACT- 
RIGHT 1 


818711c2 


6. CHECK THE (R18) RIGHT SIDE IMPACT SENSOR 2 CIRCUIT FOR AN OPEN OR HIGH RESISTANCE 


Measure the resistance of the (R18) Right Side Impact Sensor 2 Signal 
circuit between the Right Side Impact Sensor 2 connector and the 8443 
Load Tool ORC Adaptor. 


Is the resistance below 1 ohm? 


Yes >> Go То 7 


No >> Repair the (R18) Right Side Impact Sensor 2 Signal circuit 
for an open or high resistance. 
Perform the *AIRBAG SYSTEM VERIFICATION TEST - 
VER 1. 


ж 


SIDE 


IMPACT- 


RIGHT 2 


SENSOR- 
SIDE 
IMPACT- 
RIGHT 1 


818711c6 
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f. CHECK OPERATION OF THE RIGHT SIDE IMPACT SENSOR 2 


Replace the Right Side Impact Sensor 2. 
Reconnect the vehicle body harness to the impact sensor. 


Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat- 
tery. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
Connect the scan tool to the Data Link Connector - use the most current software available. 
Use the scan tool and erase the stored codes in all airbag system modules. 
Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 
Wait one minute, and read active codes and if there are none present read the stored codes. 
Did the active Right Side Impact Sensor 2 DTC return? 


Yes >> Go То 8 


No »» Hepair is complete. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


8. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 


WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and personal injury or death. 


If there are no possible causes remaining, view repair. 
Repair 
Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform the "AIRBAG SYSTEM VERIFICATION TEST - VER 1. 


9. TEST FOR AN INTERMITTENT CONDITION 


With the scan tool, record and erase all DTC's from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 


Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con- 
taminated terminals. 


The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid personal injury or death, maintain a safe distance from all airbags while performing the 
following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 

If only stored codes return continue the test until the problem area has been isolated. 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 


Are any ACTIVE DTCs present? 


Yes >> Select the appropriate symptom from Symptom List. 
No >> No problem found at this time. Erase all codes before returning vehicle to customer. 
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U0184-LOST COMMUNICATION WITH RADIO 


For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0186-LOST COMMUNICATION WITH AUDIO AMPLIFIER 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0195-LOST COMMUNICATION WITH SDARS 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0196-LOST COMMUNICATION WITH VEHICLE ENTERTAINMENT CONTROL 
MODULE 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0197-LOST COMMUNICATION WITH HANDS FREE PHONE MODULE 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0199-LOST COMMUNICATION WITH DRIVER DOOR MODULE (LEFT WINDOW 
REGULATOR MODULE) 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 


test procedure. 


U0200-LOST COMMUNICATION WITH PASS DOOR MODULE (RIGHT WINDOW 
REGULATOR MODULE) 


For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0201-LOST COMMUNICATION WITH LEFT REAR DOOR MODULE 


For a complete wiring diagram Refer to Section 8W. 
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(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0202-LOST COMMUNICATION WITH RIGHT REAR DOOR MODULE 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0208-LOST COMMUNICATION WITH HEATED SEAT CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0209-LOST COMMUNICATION WITH MEMORY SEAT CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0212-LOST COMMUNICATION WITH SCM - CAN-B 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0231-LOST COMMUNICATION WITH RAIN SENSING MODULE 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0241-LOST COMMUNICATION WITH AUTO HIGHBEAM HEADLAMP CONTROL 
MODULE 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 
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U1414-IMPLAUSIBLE/MISSING ECU CONFIGURATION DATA 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. The ORC on board diagnostics continuously monitors the CAN Bus message from the 
TIPM containing the ORC Configuration Data. 


• Set Condition: 
This DTC will set if the appropriate CAN Bus message is not received by the ORC. 


Possible Causes 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1 . TOTALLY INTEGRATED POWER MODULE FAILURE 


Turn the ignition on. 
With the scan tool, read TIPM DTCs. 


Does the scan tool display any TIPM DTCs? 


Yes >> Select appropriate symptom from Symptom List. Repair all TIPM active DTCs and before diagnosing the 
ORC DTOs. 


No >> Heplace the Totally Integrated Power Module in accordance with the Service Information. 
Perform “ORC VERIFICATION TEST - VER 1. 
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U1415-IMPLAUSIBLE/MISSING VEHICLE CONFIGURATION DATA 


e When Monitored: 
With the ignition on. The ORC on board diagnostics loads the ORC Configuration Data from the TIPM CAN 
Bus message. 


e Set Condition: 
This DTC will set if the CAN Bus message was received but the information is invalid or corrupt. 


Possible Causes 


OCCUPANT RESTRAINT CONTROLLER (ORC) 
Diagnostic Test 


1 . OCCUPANT RESTRAINT CONTROLLER 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and personal injury or death. 
Disconnect the ORC harness connector(s). 


NOTE: Check connectors - Clean and repair as necessary. 


Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 
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*AIRBAG SYSTEM VERIFICATION TEST - VER 1 


1 . "AIRBAG SYSTEM VERIFICATION TEST - VER 1 


1. Remove all special tools and jumper wires and reconnect all previously disconnected components - except the 
Battery. 


WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 
2. Connect the scan tool to the Data Link Connector - use the most current software available. 


3. If sent here from an Occupant Classification System (OCS) related diagnostic procedure or if repairs were made 
to the OCS, perform the Occupant Classification Module System Verification Test in this Section before proceeding. 


4. 1 repairs were made to the Occupant Classification System (OCS), perform the Belt Tension Sensor Verification 
Test in this Section before proceeding. 


5. With the scan tool, erase stored DTOs in all Атад System Modules. 
6. Turn the ignition off, and wait 15 seconds, then turn the ignition on. 
7. Wait one minute, and read active DTCs in all Airbag System Modules. 
8. Read the stored DTCs in all Airbag System Modules. 


Are any DTCs present or if the original condition still present? 


Yes >> Hepair is not complete. Select the appropriate diagnostic procedure from the Table of Contents in this 
section. 


No »» Hepair is complete. 
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*DIAGNOSIS AND CHECKOUT PROCEDURE FOR SEAT WEIGHT SENSORS 


OCCUPANT CLASSIFICATION SEAT WEIGHTS 


MRL # 
9077 


FIFTH 
PERCENTILE 
FEMALE WEIGHT 
(9077 - 1, 2, 3) 


9077-1 


9077-2 


9077-3 


6 YEAR OLD 
CHILD WEIGHT 
(9077 - 2, 3) 

LOAD FORM & 


INFANT SEAT 
(RFIS) 


8129faa2 
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1 . VERIFY COMPLAINT 


Turn the ignition off. 

Move the front passenger seat to the full rear position. Verify that the seat is empty, the seat back is in the normal 
upright position, and that the seat is not interfering with any interior components. 

Verify that all related connectors are properly seated and locked. 

Turn the ignition on. 

With the scan tool in OCM, select Data Display and note the Passenger Seat Weight Sensor voltage for all four 
sensors (Left Front, Right Front, Left Rear and Right Rear). 

Move the front passenger seat to the mid track position. 

Using the scan tool, note the Passenger Seat Weight Sensor voltage for all four sensors. 

Move the front passenger seat to the full forward position. 


Using the scan tool, note the Passenger Seat Weight Sensor voltage for all four sensors. The voltage should be 
from 1.4 to 3.6 volts for each sensor in each position (full rear, mid track, and full forward). 


Is any sensor's voltage reading out of the acceptable range in any position? 
Yes >> Go То2 


Мо >> Perform test B1BA7 Occupant Classification System Verification Required. If the test passes, the seat 
weight sensing system is working properly. Return to the procedure that directed you to this procedure. 


2. CHECKING FOR BENT FLOOR PAN 


Turn the ignition off. 


Loosen all of the mounting screws retaining the front passenger seat to the vehicle crossmembers, but do not 
remove them. Verify that the seat is loose and that no binding exists between the seat and the crossmembers. 


Move the front passenger seat to the full rear position and then to the full forward position. 
Tighten all of the mounting screws to specification. Refer to Group 23 for specification. 
Move the front passenger seat to the full rear position. 

Turn the ignition on. 

Using the scan tool, note the Passenger Seat Weight Sensor voltage for all four sensors. 
Move the front passenger seat to the mid track position. 

Using the scan tool, note the Passenger Seat Weight Sensor voltage for all four sensors. 
Move the front passenger seat to the full forward position. 


Using the scan tool, note the Passenger Seat Weight Sensor voltage for all four sensors. The voltage should be 
from 1.4 to 3.6 volts for each sensor in each position. 


15 any sensor's voltage reading out of the acceptable range in any position? 
Yes | »» Go To 3 


No >> Perform test B1BA7 Occupant Classification System Verification Required. If the test passes, the seat 
weight sensing system is working properly. Return to the procedure that directed you to this procedure. 
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3. CHECKING SEAT TO RISER STRESS 


Turn the ignition off. 
Loosen all of the mounting screws retaining the front passenger seat track to the riser, but do not remove them. 
Verify that the seat track is loose and that no binding exists between the seat track and the risers. 


Turn the ignition on. 
Using the scan tool, note the Passenger Seat Weight Sensor voltage for all four sensors. The voltage should be 
from 1.5 to 3.5 volts for each sensor. 


Is any sensor’s voltage reading out of the acceptable range? 


Yes >> Go To 4 


No >> Visually inspect for damaged or bent risers and crossmembers. Also, verify that the riser holes line up 
with the seat mounts in the crossmembers. 
If riser damage is apparent, replace the risers in accordance with the Service Information. Then, reinstall 
the Seat Weight Sensors, and Go To 6. 


NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 
If crossmember or floorpan damage is present, repair or replace the components as necessary in accor- 
dance with the Service Information. Reinstall the seat in the vehicle in accordance with the Service 
Information. Turn the ignition on. With the scan tool in OCM, select More Options, select System Tests, 
and select Occupant Classification Module System Verification Test. Run the test by following the direc- 
tions displayed on the scan tool. When the test is complete, Go To 1. 


Д. TEST SEAT FRAME 


Turn the ignition off. 

Remove the front passenger seat from the risers in accordance with the Service Information. Return the risers to 
their normal mounting position. 

Turn the ignition on. 

Using the scan tool, note the Passenger Seat Weight Sensor voltage for all four sensors. The voltage should be 
from 1.4 to 3.6 volts for each sensor. 


Is any sensor's voltage reading out of the acceptable range? 


Yes >> Go То 5 


No >> Visually inspect for damaged or bent risers, a damaged or bent seat and seat structure, and damaged 
or bent seat tracks. Also, verify that the holes in the center of the sensors line up with the seat track 
holes and that the seat track position locating tabs are locked in the same parallel slots. If riser damage 
is apparent, replace the risers in accordance with the Service Information. Then, reinstall the Seat 
Weight Sensors, and Go To 6. 

If seat or seat track damage is present, replace the components as necessary in accordance with the 
Service Information. Then, Go To 7 
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Б. TEST SENSOR 


Turn the ignition off. 
Loosen the mounting screws of all of the Seat Weight Sensors, but do not remove them. Verify that the sensors are 
loose and that no binding exists between the sensors and the risers. 


Turn the ignition on. 
Using the scan tool, note the Passenger Seat Weight Sensor voltage for all four sensors. The voltage should be 
from 1.4 to 3.6 volts for each sensor. 


Is any sensor's voltage reading out of the acceptable range? 


Yes >> Replace any Seat Weight Sensors that have an unacceptable voltage reading in accordance with the 
Service Information. Then, Go To 6. 


No >> Replace the risers in accordance with the Service Information. Then, reinstall the Seat Weight Sensors, 
and Go To 6 


6. CHECKING FOR IMPROPER SEAT WEIGHT SENSOR TORQUE 


Turn the ignition off. 

Tighten all of the Seat Weight Sensor mounting screws to specification. Refer to Group 23 for specification. 

Turn the ignition on. 

Using the scan tool, note the Passenger Seat Weight Sensor voltage for all four sensors. The voltage should be 
from 1.4 to 3.6 volts for each sensor. 


Is any sensor's voltage reading out of the acceptable range? 
Yes >> Loosen the mounting screws of all Seat Weight Sensors with an unacceptable voltage reading, and 
repeat Steps 5 and 6. 
No >> Go To 7 


7. TEST SEAT TRACKS 


Turn the ignition off. 

Mount the front passenger seat on the risers in accordance with service information. 

Turn the ignition on. 

Using the scan tool, note the Passenger Seat Weight Sensor voltage for all four sensors. The voltage should be 
from 1.4 to 3.6 volts for each sensor. 


15 any sensor's voltage reading out of the acceptable range? 


Yes >> Heplace the seat track in accordance with the Service Information. Verify that no binding exists between 
the seat and risers. Then, repeat Steps 6 and 7. 


No >> 


NOTE: Failure to follow the test instructions ог aborting Ше test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 
Reinstall the seat in the vehicle in accordance with the Service Information. Turn the ignition on. With 
the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification 
Module System Verification Test. Run the test by following the instructions displayed by the scan tool. 
When the test is complete, Go To 1 
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*OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST 
Diagnostic Test 


1 . PERFORM THE OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST 


NOTE: Ensure that the battery is fully charged. 


NOTE: The Occupant Classification Seat Weights 9077 are required to perform this test. 

Remove any special tools or jumper wires and reconnect all previously disconnected components — except the bat- 
tery. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 

NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, wait two minutes, and then proceed as follows. 

With the scan tool, read ОСМ DTCs. 


Does the scan tool display any active PASSENGER SEAT WEIGHT SENSOR DTCs? 


Yes >> Go То 2 
Мо >> Perform "AIRBAG SYSTEM VERIFICATION TEST - VER 1. Diagnostic Test 


2. PERFORM THE OCCUPANT CLASSIFICATION MODULE SYSTEM VERIFICATION TEST 


WARNING: To avoid personal injury or death, turn the ignition off, disconnect the battery and wait two min- 
utes before proceeding. 

Verify that all of the Seat Weight Sensor mounting screws are torqued to specification. Refer to Group 23 for spec- 
ification. 

WARNING: To avoid personal injury or death, turn the ignition on, then reconnect the battery. 


NOTE: Failure to follow the test instructions or aborting the test will cause faults to set when performing 
the Occupant Classification Module System Verification Test. To prevent faults due to process errors: verify 
that all tests steps that led you here were performed as directed; verify that the ignition is in run; Wait 30 
seconds after changing the seat weight before proceeding to allow the system to stabilize; only press scan 
tool buttons when directed to do so; and perform the Occupant Classification Module System Verification 
Test to completion. 

With the scan tool in OCM, select More Options, select System Tests, and select Occupant Classification Module 
System Verification Test. Run the test by following the instructions displayed on the scan tool. When the test is 
complete, wait two minutes, and then proceed as follows. 


With the scan tool, read ОСМ DTCs. 
Does the scan tool display any active DTCs? 


Yes >> Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 


No >> Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 
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RESTRAINTS - SERVICE INFORMATION 
DESCRIPTION 


Available occupant restraints for this vehicle include both active and passive types. Active restraints are those which 
require the vehicle occupants to take some action to employ, such as fastening a seat belt; while passive restraints 
require no action by the vehicle occupants to be employed. 


ACTIVE RESTRAINTS 


The active restraints for this vehicle include: 


Child Restraint Anchors - All vehicles are equipped with three, fixed-position, child seat upper tether anchors 
for the rear seating. Two anchors are integral to the back of the left rear seat back panel, and one is integral 
to the right rear seat back panel. Two lower anchors are also provided for each rear outboard seating position. 
The lower anchors are integral to the rear seat back panel bracket on the rear floor panel and are accessed 
from the front of the rear seat where the seat back meets the seat cushion. 

Front Seat Belts - Both front seating positions are equipped with three-point seat belt systems employing 
lower B-pillar mounted inertia latch-type emergency locking retractors, height-adjustable upper B-pillar mounted 
turning loops, a traveling lower seat belt anchor secured to the outboard side of the seat frame, and a traveling 
end-release seat belt buckle secured to the inboard side of the seat frame. Both front seat belt retractors 
include an integral seat belt switch that detects whether the front seat belts have been fastened. 

Rear Seat Belts - All three rear seating positions are equipped with three-point seat belt systems. The out- 
board seating position belts employ lower C-pillar mounted inertia latch-type emergency locking retractors, 
fixed position upper C-pillar mounted turning loops, self-cinching latch plates for compatibility with child seats, 
and fixed lower seat belt anchors secured to the rear floor panel by fasteners shared with the rear seat back 
panel bracket. The rear seat center seating position has a D-pillar inertia latch-type emergency locking retrac- 
tor. The center retractor for this vehicle is unique in the fact that the lower anchor is unlatchable to enable the 
folding flat of the rear seat backs. The rear seat center seating position belt lower anchors are secured to the 
rear floor panel with the outboard seat belt buckles. All three rear seat belts have fixed end-release seat belt 
buckles secured to the rear floor panel by fasteners shared with the rear seat back panel bracket. 


PASSIVE RESTRAINTS 


The passive restraints available for this vehicle include 
the following: 
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Curtain Airbags - Curtain airbags are available 

for this vehicle when it is also equipped with dual 2 Iu О 
front airbags. This airbag system is a passive, 

inflatable, Supplemental Restraint System (SRS). 

Dual Front Airbags/Knee Blocker Airbag - Mul- ——— 


tistage driver and front passenger airbags are 
used in this vehicle. This airbag system is a pas- 
sive, inflatable, Supplemental Restraint System 
(SRS) and vehicles with this equipment can be 
readily identified by the SRS - AIRBAG 1090 
molded into the driver airbag trim cover in the 
center of the steering wheel and also into the 
passenger airbag area of the instrument panel 


top panel above the glove box. Vehicles with the : 
airbag system can also be identified by the air- 
bag indicator, which will illuminate in the Electro- 


Mechanical Instrument Cluster (EMIC) (also 
known as the Cab Compartment Node/CCN) for 
about seven seconds as a bulb test each time 
the ignition switch is turned to the ON position. A pyrotechnic-type seat belt tensioner is also integral to the 
front seat belt tensioner units mounted on both left and right side B-pillars to work in conjunction with the dual 
front airbags. The front airbag system also includes a Knee Blocker Airbag (if equipped) that is located just 
beneath the steering column, behind the under column cover. If not equipped with the knee blocker airbag, a 
rigid plastic brace will replace it in the instrument panel to prevent the driver from being pushed underneath the 
instrument panel in the case of a frontal impact. 

Occupant Classification System - Vehicles manufactured for sale in North America (except Mexico) also 
include an Occupant Classification System (OCS) with components that are located on the front seats. These 
components include an Occupant Classification Module (OCM) and four seat weight sensors on the passenger 
seat, and seat track position sensors on both the driver and passenger front seats. Vehicles equipped with the 
OCS components can be readily identified by a passenger airbag on/off indicator located on the Accessory 
Switch Bank Module (ASBM) on the instrument panel center stack, just below the heat and A/C controls. 
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The supplemental restraint system includes the following major components, which are described in further detail 
elsewhere in this service information: 


Airbag Indicator - The airbag indicator is integral to the ElectroMechanical Instrument Cluster (EMIC) (also 
known as the Cab Compartment Node/CCN), which is located on the instrument panel in front of the driver. 
Clockspring - The clockspring is located near the top of the steering column, directly beneath the steering 
wheel. 

Curtain Airbag (11) - In vehicles equipped with this option, a side curtain airbag is secured to each inside roof 
side rail above the headliner, and extends from the A-pillar to just beyond the C-pillar. 

Driver Airbag (6) - The driver airbag is located in the center of the steering wheel, beneath the driver airbag 
trim cover. 

Driver Knee Blocker - The driver knee blocker is a structural unit secured to the instrument panel, underneath 
the under column cover. 

Front Impact Sensor (1) - Two front impact sensors are used on vehicles equipped with dual front airbags, 
one left side and one right side. One sensor is located on the back side of each vertical member of the radi- 
ator support. 

Knee Blocker Airbag (if equipped) (5) - On vehicles with dual front airbags, there is an optional knee blocker 
airbag available that is mounted behind the under column cover, just below the steering column on the instru- 
ment panel. 

Occupant Classification Module (7) - Vehicles equipped with the Occupant Classification System (OCS) 
include an Occupant Classification Module (OCM) which is secured to the seat riser frame under the passen- 
ger side front seat cushion. 

Occupant Restraint Controller (4) - The Occupant Restraint Controller (ORC) is located on a mount on the 
floor panel tunnel, below the instrument panel center stack and HVAC unit. 

Passenger Airbag (2) - The passenger airbag is located in the instrument panel, beneath the instrument panel 
top panel and above the glove box on the passenger side of the vehicle. 
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e Passenger Airbag On/Off Indicator (3) - The Occupant Classification System (OCS) includes а passenger 
airbag on/off indicator which is located in the Accessory Switch Bank Module (ASBM) on the instrument panel 
center stack, just below the heat and A/C controls. 

e Passenger Knee Blocker - The passenger knee blocker is a structural reinforcement that is integral to and 

concealed within the glove box door. 

Seat Belt Tensioner (9) - A seat belt tensioner is integral to both front seat belt retractor units on vehicles 

equipped with dual front airbags. The seat belt tensioner units are secured to the B-pillar and concealed 

beneath the lower trim panels. 

e Seat Track Position Sensor - The Occupant Classification System (OCS) includes two seat track position 
sensors. One sensor is located on the inboard side of one of the seat adjuster tracks on both the driver and 
the passenger front seats. 

e Seat Weight Sensor (8) - Vehicles equipped with the Occupant Classification System (OCS) include four seat 
weight sensors, one on each corner of the passenger side front seat between the seat riser frame and the seat 
track. 

e Side Impact Sensor (10) - Four side impact sensors are used on vehicles equipped with the optional curtain 
airbags, two on each side of the vehicle. One sensor is located behind the B-pillar trim near the base of each 
B-pillar, and one sensor is located behind the quarter panel trim near the base of each C-pillar. 


OPERATION 
ACTIVE RESTRAINTS 


The primary passenger restraints in this or any other vehicle are the seat belts and child restraint anchors. Seat 
belts and child restraint anchors are referred to as an active restraint because the vehicle occupants are required to 
physically fasten and properly adjust these restraints in order to benefit from them. See the owner's manual in the 
vehicle glove box for more information on the features, use and operation of all of the factory-installed active 
restraints. 


PASSIVE RESTRAINTS 


The passive restraints are referred to as a supplemental restraint system because they were designed and are 
intended to enhance the protection for the occupants of the vehicle only when used in conjunction with the seat 
belts. They are referred to as passive restraints because the vehicle occupants are not required to do anything to 
make them operate; however, the vehicle occupants must be wearing their seat belts in order to obtain the maxi- 
mum safety benefit from the supplemental restraint system. 


The supplemental restraint system electrical circuits are continuously monitored and controlled by a microprocessor 
and software contained within the Occupant Restraint Controller (ORC). An airbag indicator in the ElectroMechanical 
Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN) illuminates for about seven seconds 
as a bulb test each time the ignition switch is turned to the ON or START positions. Following the bulb test, the 
airbag indicator is turned ON or OFF by the ORC to indicate the status of the supplemental restraint system. If the 
airbag indicator comes ON at any time other than during the bulb test, it indicates that there is a problem in the 
supplemental restraint system electrical circuits. Such a problem may cause airbags not to deploy when required, or 
to deploy when not required. 


Deployment of the supplemental restraints depends upon the angle and severity of an impact. Deployment is not 
based upon vehicle speed; rather, deployment is based upon the rate of deceleration as measured by the forces of 
gravity (G force) upon the impact sensors. When an impact is severe enough, the microprocessor in the ORC sig- 
nals the inflator of the appropriate airbag units to deploy their airbag cushions. The front seat belt tensioners are 
provided with a deployment signal by the ORC in conjunction with the front airbags. 


During a frontal vehicle impact, the knee blockers work in concert with properly fastened and adjusted seat belts to 
restrain both the driver and the front seat passenger in the proper position for an airbag deployment. The knee 
blockers also absorb and distribute the crash energy from the driver and the front seat passenger to the structure 
of the instrument panel. If equipped with the optional knee blocker airbag, the driver has enhanced security to main- 
tain the proper position. The seat belt tensioners remove the slack from the front seat belts to provide further assur- 
ance that the driver and front seat passenger are properly positioned and restrained for an airbag deployment. 


The airbag deployment and deflation occur very rapidly. In a typical 48 kilometer-per-hour (30 mile-per-hour) barrier 
impact, from the moment of impact until the airbags are fully inflated takes about 40 milliseconds. Within one to two 
seconds from the moment of impact, the airbags are almost entirely deflated. The times cited for these events are 
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approximations, which apply only to a barrier impact at the given speed. Actual times will vary somewhat, depending 
upon the vehicle speed, impact angle, severity of the impact, and the type of collision. 


When the ORC monitors a problem in any of the supplemental restraint system circuits or components, including the 
seat belt tensioners, it stores a fault code or Diagnostic Trouble Code (DTC) in its memory circuit and sends ап 
electronic message to the EMIC/CCN to turn ON the airbag indicator. 


To diagnose the supplemental restraint system or the electronic controls and communication related to supplemental 
restraint system operation, as well as the retrieval or erasure of a DTC requires the use of a diagnostic scan tool. 
Refer to the appropriate diagnostic information. 


See the owner's manual in the vehicle glove box for more information on the features, use and operation of all of 
the factory-installed passive restraints. 


OCCUPANT CLASSIFICATION SYSTEM 


In vehicles equipped with the Occupant Classification System (OCS), the OCS automatically suppresses or enables 
passenger airbag and seat belt tensioner operation based upon whether or not the passenger side front seat is 
occupied and, if the seat is occupied, classifies the size of the occupant and whether the seat is occupied by a child 
seat. 


The OCS has an Occupant Classification Module (OCM) that monitors inputs from the seat weight sensors under 
the passenger side front seat cushion and from the seat track position sensors on the passenger side and driver 
side seat adjuster tracks. Based upon those inputs the microprocessor within the OCM classifies the occupant of the 
passenger side front seat, and the proximity of each front seat to the front airbags. The ОСМ then sends electronic 
occupant classification messages to the Occupant Restraint Controller (ORC). The microprocessor and program- 
ming of the ORC determines whether to enable or disable the deployment circuits for the passenger airbag and seat 
belt tensioner; and, if enabled, what force level should be used to deploy each front airbag. 


The OCS electrical circuits and components are continuously monitored by the OCM, and the OCM is continuously 
monitored by the ORC. A passenger airbag on/off indicator is located in the Accessory Switch Bank Module (ASBM) 
in the instrument panel center stack, just below the heat and A/C controls. This indicator receives battery current 
whenever the ignition switch is in the ON or START positions, and illuminates only when the ORC pulls the indicator 
control circuit to ground. The indicator illuminates for about seven seconds as a bulb test each time the ignition 
switch is turned to the ON or START positions. Following the bulb test, the indicator is turned ON or OFF by the 
ORC based upon the electronic occupant classification messages received from the OCM. This indicator is illu- 
minated whenever the seat is occupied and passenger airbag and seat belt tensioner operation has been sup- 
pressed. The indicator is turned OFF whenever the seat is empty or when the seat is occupied and the passenger 
airbag and seat belt tensioner are enabled. 


When the ОСМ monitors a problem in any of the OCS circuits or components, it stores а fault code or DTC in its 
memory circuit and sends an electronic message to the ORC. The ORC then sends an electronic message to the 
ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN) to turn ON the air- 
bag indicator. If for any reason the OCM is unable to classify the occupant it sends an electronic message to the 
ORC, and the ORC suppresses passenger airbag and seat belt tensioner operation. 


To diagnosis the OCS or the electronic controls or communication related to OCS operation, as well as the retrieval 
or erasure of a DTC requires the use of a diagnostic scan tool. Refer to the appropriate diagnostic information. 


See the owner's manual in the vehicle glove box for more information on the features, use and operation of all of 
the factory-installed passive restraints. 


WARNING 


FRONT AIRBAG SYSTEM 


This system contains a sensitive, complex electronic unit. Disconnect and isolate the battery negative 
remote cable before beginning airbag system component removal or installation procedures. This will dis- 
able the airbag system. Failure to disconnect the battery could result in accidental airbag deployment, per- 
sonal injury, or death. 


Allow system capacitor to discharge for two minutes before removing airbag components. 


Do not place an intact undeployed airbag face down on a solid surface, the airbag will propel into the air if 
accidentally deployed and could result in personal injury or death. When carrying or handling an unde- 
ployed airbag, the trim side of the airbag should be pointing toward the body to minimize possibility of 
injury or death if accidental deployment occurs. 
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Replace airbag system components with Mopar? replacement parts only. Substitute parts may appear inter- 
changeable, but internal differences may result in inferior occupant protection, personal injury or death. 
Wear safety glasses, rubber gloves, and long sleeved clothing when cleaning powder residue from the vehi- 
cle after an airbag deployment. A powder residue emitted from a deployed airbag can cause skin irritation. 
Flush affected area with cool water if irritation is experienced. If nasal or throat irritation is experienced, exit 
the vehicle for fresh air until the irritation ceases. If irritation continues, see a physician. 

Do not use a replacement airbag that is not in the original packaging, improper deployment, personal injury 
or death may result. 

The factory installed fasteners, screws and bolts used to fasten airbag components are specifically 
designed for the airbag system. Do not use substitute fasteners, use only original equipment fasteners 
listed in the parts catalog when fastener replacement is required. 

Airbags should be stored in a cool, dry place, away from excessive heat and static electrical activity with 
the fabric airbag facing up. If not, a premature deployment can result in personal injury or death. 

Please refer to the Hazardous Substance Control System for proper disposal. Dispose of deployed air bags 
in a manner consistent with state, provincial, local, and federal regulations. 


SIDE IMPACT AIRBAG SYSTEM 


The side impact airbag system contains sensitive, complex electronic units. Before attempting to diagnose 
or service any side impact airbag system components, you must first disconnect and isolate the battery 
negative remote cable. This is the only sure way to disable the side impact airbag system. Failure to do this 
could result in accidental curtain airbag deployment and possible personal injury or death. 


Allow system capacitor to discharge for two minutes before removing airbag components. 


Do not attempt to dismantle a curtain airbag or tamper with its inflator. Do not puncture, incinerate, or bring 
into contact with electricity. Do not store at temperatures exceeding 93? C (200? F). 


Replace side impact airbag system components only with parts specified in the Mopar? parts catalog. Sub- 
stitute parts may appear interchangeable, but internal differences may result in inferior occupant protection. 


The fasteners, screws, and bolts originally used for the side impact airbag system components are specif- 
ically designed for the side impact airbag system. They must never be replaced with any substitutes. Any 
time a new fastener is needed, replace it with the correct fasteners provided in the service package or spec- 
ified in the Mopar? parts catalog. 


Deployed and nondeployed airbags may or may not have live pyrotechnic material within the airbag inflator. 
Do not dispose of driver, passenger, or curtain airbags unless you are sure of complete deployment. Please 
refer to the Hazardous Substance Control System for proper disposal. Dispose of deployed airbags in a 
manner consistent with state, provincial, local, and federal regulations. 


LOWER ANCHOR AND TETHER FOR CHILDREN 


During, and following, any child restraint anchor service, due to an impact event or vehicle repair, carefully 
inspect all mounting hardware, tether straps, and anchors for proper installation, operation, or damage. If a 
child restraint anchor is found damaged in any way, the anchor must be replaced. 


DIAGNOSIS AND TESTING 
AIRBAG SYSTEM 


. With the battery negative remote cable disconnected, connect the scan tool to the Data Link Connector (DLC). 
. Turn the ignition key to the ON position, then exit vehicle with the scan tool. 

. After checking that no one is inside the vehicle, connect the battery negative remote terminal. 

Read and record the ACTIVE Diagnostic Trouble Code (DTC) data. 

. Read and record any STORED DTC's. 

. Refer to the proper diagnostic information if any DTC's are found in Step 4 and Step 5. 


. If the airbag warning lamp either fails to light, or goes ON and stays ON, there is a system malfunction. To test 
the airbag warning lamp (bulb) operation in the cluster (Refer to 8 - ELECTRICAL/INSTRUMENT CLUSTER - 
DIAGNOSIS AND TESTING). Refer to the proper diagnostic information for any other system problems. 
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STANDARD PROCEDURE 
HANDLING AIRBAGS 
DEPLOYED AIRBAG 


The vehicle interior may contain a very small amount of sodium hydroxide powder, a by-product of airbag deploy- 
ment. Sodium hydroxide powder can irritate the skin, eyes, nose and throat. Wear safety glasses, rubber gloves, 
and long sleeved clothing when cleaning any of the powder residue from the vehicle. 


If you find that the cleanup is irritating your skin, run cool water over the affected area. Also, if you experience nasal 
or throat irritation, exit the vehicle for fresh air until the irritation ceases. If irritation continues, see a physician. 


UNDEPLOYED AIRBAG 


The airbags must be stored in its original special container until used for service. At no time should a source of 
electricity be permitted near the inflator on the back of an airbag. When carrying or handling an undeployed airbag, 
the trim side of the airbag should be pointing toward the body to minimize possibility of injury if accidental deploy- 
ment occurs. Do not place undeployed airbag face down on a solid surface, the airbag will propel into the air if 
accidental deployment occurs. 


SERVICE AFTER AN AIRBAG DEPLOYMENT 


DRIVER AIRBAG 


After a Driver Airbag has been deployed due to a collision, the following MUST be replaced: 
e Driver Airbag 
e Clockspring Assembly 
e Steering Wheel 
e Complete Steering Column Assembly with Lower Steering Column Coupler 


All other airbag and vehicle components should be closely inspected following any airbag deployment, and should 
be replaced when visible damage is incurred. 


WARNING: Do not connect the battery negative cable (REFER TO 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING - AIRBAG SYSTEM). Personal injury or death may result if the system test is not per- 
formed first. 


PASSENGER AIRBAG 


After a Passenger Airbag has been deployed due to a collision. the following MUST be replaced: 
e Passenger Airbag 
e Passenger Airbag Cover 


All other airbag and vehicle components should be closely inspected following any airbag deployment, and should 
be replaced when visible damage is incurred. 


WARNING: Do not connect the battery negative cable (REFER TO 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING - AIRBAG SYSTEM). Personal injury or death may result if the system test is not per- 
formed first. 


KNEE BLOCKER AIRBAG 


After a Knee Blocker Airbag has been deployed due to a collision, the following MUST be replaced: 
e Knee Blocker Airbag 
• Knee Blocker Airbag Trim Cover 
e Instrument Panel and Pad Assembly 


All other airbag and vehicle components should be closely inspected following any airbag deployment, and should 
be replaced when visible damage is incurred. 
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WARNING: Do not connect the battery negative cable (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING - AIRBAG SYSTEM). Personal injury or death may result if the system test is not performed 
first. 


CURTAIN AIRBAG 


After a Curtain Airbag has been deployed due to a collision. the following MUST be replaced: 
e Curtain Airbag Assembly 
e Headliner 
• А, B, C, and D-pillar trim on deployed side. 


All other airbag and vehicle components should be closely inspected following any airbag deployment, and should 
be replaced when visible damage is incurred. 


WARNING: Do not connect the battery negative cable (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING - AIRBAG SYSTEM). Personal injury or death may result if the system test is not performed 
first. 


OCCUPANT CLASSIFICATION SYSTEM (OCS) 


After an impact event, either front, rear, or side, the OCS system components need to be inspected and replaced if 
found to be damaged. 


This includes: 
• Occupant Classification Module (ОСМ) 
e Passenger Airbag Disabled Indicator 
e Seat Weight Sensors (4) 


WARNING: Never replace both the Occupant Restraint Controller (ORC) and the Occupant Classification 
Module (OCM) at the same time. If both require replacement, replace one, then perform the Airbag System 
test (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS AND TESTING - AIRBAG SYSTEM) before replac- 
ing the other. Both the ORC and the OCM store Occupant Classification System (OCS) calibration data, 
which they transfer to one another when one of them is replaced. If both are replaced at the same time, an 
irreversible fault will be set in both modules and the OCS may malfunction and result in personal injury or 
death. 


Whether replaced or not, the OCS must be re-zeroed to make sure that the system in within proper parameters to 
sense the occupants weight correctly. 


WARNING: Do not connect the battery negative cable (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING - AIRBAG SYSTEM). Personal injury or death may result if the system test is not performed 
first. 


WARNING: Following successful completion of the Airbag System test procedure, the Occupant Classifica- 
tion System Verification Test must be done using a scan tool and the appropriate diagnostic information. 
Personal injury or death may result if the system test is not performed. 


SEAT BELTS AND TENSIONERS 


After a frontal impact where an airbag has been deployed due to a collision. the following MUST be replaced: 
e Front Seat Belt Retractors (driver and passenger) with integral Tensioners. 


All other seat belts should be closely inspected for cuts, tears, fraying, or damage in any way following any frontal 
impact or airbag deployment. The other seat belts are to be replaced when visible damage is incurred. Inspect the 
Lower Anchors and Tether for CHildren (LATCH) child restraint anchors for damage after an impact event and 
replace as needed. 


WARNING: Do not connect the battery negative cable (REFER TO 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING - AIRBAG SYSTEM). Personal injury or death may result if the system test is not per- 
formed first. 
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CLEAN UP PROCEDURE 


Roll or fold the airbag towards its mounting point (i.e. 


instrument panel, steering wheel, or seat back). Then 
tape the ripped cover over the deployed airbag. 


Use a vacuum cleaner to remove any residual powder 
from the vehicle interior. Work from the outside in to 
avoid kneeling or sitting in a contaminated area. Vac- 
uum the heater and A/C outlets as well. If the heater 
or air conditioner was in RECIRC mode at time of air- 
bag deployment, operate blower motor on low speed 
and vacuum powder residue expelled from the heater 
and A/C outlets. Multiple vacuum cleaning may be 
necessary to decontaminate the interior of the vehicle. 
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SPECIFICATIONS 


RESTRAINTS - TORQUE SPECIFICATIONS 
TORQUE SPECIFICATIONS 


овом [м | Fe | i | 
СЕ eons 9 | т 
[Diver Aba пант вав _____|_ 78 | ёз | 
Front impact Sensor Retaining бавио в 

Front Seatbelt Buckie Retaining Bt | — 5i — 

Front Seatbelt Height Adjuster Retaining Bots — | 46 — 

Front Seatbelt Retractor Lower Retaining Bt — | — 46 — — 

Front Seatbelt Upper Turning Loop Retaining Bok | — 46 — — 

Occupant Restraint Controller Retaining кв | — 9 — — 

[Rear Center Seatbelt Негадог Retaining Bot | — 46 — — 

m 

[Rear Seatbet Buckie Retaining Bot —— | 36 — | as | o 
[Seat Weight Sensor to AdusterRemmngNut | а 
Side Impact Sensor Retaining Screw (8 and Cpl) | — 9 | 5 | 7 | 
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SPECIAL TOOLS 
RESTRAINT SYSTEMS 


OCS Seat Weight Tool 9077 


Fig. 1 Strain Gauge Alignment Tool 9689 


PM 
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CHILD RESTRAINT ANCHOR 


DESCRIPTION 


The Lower Anchors and Tether for CHildren, or LATCH 
child restraint anchorage system provides for the 
installation of suitable child restraints in certain seating 
positions without using the seat belt provided for that 
seating position. The second row seats are equipped 
with a fixed-position child restraint upper tether anchor 
for all three seating positions. 


There are child restraint lower anchors for both out- 
board seating positions in the second row. The left 
lower anchors are permanently mounted on the sec- 
ond row seat hinge, along with the right outboard 
lower anchor. The right inboard lower anchor is 
mounted on a bracket mounted to the seat floor pan. 
These anchors are constructed from a heavy-gauge 
steel wire loop. They are each accessed from the front 
of their respective seats, at each side where the seat 
back meets the seat cushion. These lower anchors 
cannot be adjusted or repaired and, if faulty or dam- 
aged, the entire mounting assembly must be replaced, 
either the right inboard bracket or seat hinge(s). 


OPERATION 


See the owner's manual in the vehicle glove box for more information on the proper use of all of the child restraint 
anchors. 
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CLOCKSPRING 
DESCRIPTION 


817a5ce2 


The clockspring (3) is mounted to the steering column behind the steering wheel. This assembly consists of a flat, 
ribbon like, electrically conductive tape that winds and unwinds with the steering wheel rotation. The headlamp (left), 
and wiper (right) stalks have their own connector to the I/P wiring harness. The clockspring is used to maintain a 
continuous electrical circuit between the wiring harness and the: 

е Driver Airbag through the two squib connectors 

e Horn Switch 

e Steering wheel mounted radio controls 

e Speed Control Switch 


The left and right multi-function switches (1 and 2) attach to the clockspring (3) and is then mounted to the steering 
column as an assembly. 


The clockspring is part of the Steering Column Control Module (SCCM). The ЗССМ is secured near the top of the 
steering column below the steering wheel. The SCCM is a modular unit that also interfaces with and supports the 
left (lighting) multi-function switch and the right (wiper) multi-function switch. Each of these switches and the clock- 
spring can be separated from and are serviced individually from the SCCM. 
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Within the plastic case is a spool-like molded plastic 
rotor with a large exposed hub. The upper surface of 
the rotor hub has a large, keyed center hole, an index 
hole, two short pigtail wires with connectors, and one 
connector receptacle that face toward the steering 
wheel. Wound around the rotor spool within the case 
is a long ribbon-like tape that consists of several thin 
copper wire leads sandwiched between two thin plas- 
tic membranes. The outer end of the tape terminates 
at the connector receptacles that face the instrument 
panel, while the inner end of the tape terminates at 
the pigtail wires and connector receptacles on the hub 
of the clockspring rotor that face the steering wheel. 
The lower surface of the rotor hub has a molded plas- 
tic turn signal cancel cam with two lobes that is keyed 
to the clockspring rotor. 


8169e7e4 


The service replacement clockspring is shipped with the clockspring pre-centered and with a molded plastic locking 
pin installed. The locking pin secures the centered clockspring rotor during shipment and handling, but must be 
removed after the ЗССМ is installed on the steering column and after the steering wheel is installed (Refer to 8 - 
ELECTRICAL/RESTRAINTS/CLOCKSPRING - STANDARD PROCEDURE - CLOCKSPRING CENTERING). 


The clockspring cannot be repaired. If the clockspring is faulty, damaged, or if the driver airbag has been deployed, 
the clockspring must be replaced. (Refer to 19 - STEERING/COLUMN/STEERING COLUMN CONTROL MODULE 
- REMOVAL). 


OPERATION 


The clockspring is a mechanical electrical circuit component that is used to provide continuous electrical continuity 
between the instrument panel wire harness and certain electrical components mounted on or in the rotating steering 
wheel and steering column. The rotating electrical components include the driver airbag, horn switch, and speed 
control switch, if the vehicle is so equipped. The clockspring is positioned and secured near the top of the steering 
column. The electrical connector on the back of the clockspring case connect the clockspring to the vehicle elec- 
trical system through two connectors from the instrument panel wire harness. 


The turn signal cancel cam is keyed so as to move with the rotation of the steering column shaft and the steering 
wheel. The cancel cam is secured and also keyed to the lower surface of the clockspring rotor hub, which indexes 
the clockspring rotor to the turn signal cancel cam. Two short, sleeved pigtail wires on the upper surface of the 
clockspring rotor connect the clockspring to the driver airbag. 


Like the clockspring in a timepiece, the clockspring tape has travel limits and can be damaged by being wound too 
tightly during full stop-to-stop steering wheel rotation. To prevent this from occurring, the clockspring is centered 
when it is installed on the steering column. Centering the clockspring indexes the clockspring tape to the movable 
steering components so that the tape can operate within its designed travel limits. However, if the clockspring is 
removed from the steering column or if the steering shaft is disconnected from the steering gear, the clockspring 
spool can change position relative to the other steering components. The clockspring must be re-centered following 
completion of this service or the tape may be damaged. 


Service replacement clocksprings are shipped pre-centered and with a locking pin installed. This locking pin should 
not be removed until the clockspring has been installed on the steering column and the steering wheel is installed 
(Refer to 19 - STEERING/COLUMN/STEERING WHEEL - INSTALLATION). If the locking pin is removed before the 
clockspring is installed on a steering column, the clockspring centering procedure must be performed. (Refer to 8 - 
ELECTRICAL/RESTRAINTS/CLOCKSPRING - STANDARD PROCEDURE - CLOCKSPRING CENTERING). 
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STANDARD PROCEDURE 
CLOCKSPRING CENTERING 


If the rotating tape within the clockspring is not positioned properly with the steering wheel and the front wheels, the 
clockspring may fail during use. The following procedure MUST BE USED to center the clockspring if: 


e The clockspring is not known to be properly positioned. 

e The front wheels were moved. 

e The steering wheel was moved from the half turn (180 degrees) to the right (clockwise) position. 
1. Place the wheels in the straight ahead position. 
2. Open hood. 
3. Disconnect and isolate the battery negative cable. 


WARNING: Wait two minutes for the airbag system reserve capacitor to discharge before beginning any air- 
bag system or component service. Failure to do so may result in accidental airbag deployment, personal 
injury or death. 


4. Remove the steering wheel (Refer to 19 - STEERING/COLUMN/STEERING WHEEL - REMOVAL). 


NOTE: Once the driver airbag and steering wheel are removed, the clockspring doesn't have to be removed 
to center it. The clockspring rotor moves freely once the steering wheel is removed. 


5. Rotate the clockspring rotor in the CLOCKWISE DIRECTION to the end of travel. Do not apply excessive torque. 


6. From end of travel rotate counterclockwise more than 180 degrees so the connector and squib wire are at the 
twelve o'clock position (top). Rotate counter clockwise two additional full turns. Engage clockspring locking mech- 
anism. 

7. Install the steering wheel (Refer to 19 - STEERING/COLUMN/STEERING WHEEL - INSTALLATION). 


8. Install the driver airbag (Refer to 8 - ELECTRICAL/RESTRAINTS/DRIVER AIRBAG - INSTALLATION). 


WARNING: Do not connect the battery negative cable (REFER TO 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING - AIRBAG SYSTEM). Personal injury or death may result if the system test is not per- 
formed first. 
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CURTAIN AIRBAG 
DESCRIPTION 


Curtain airbags are available when also equipped with 
dual front airbags. These airbags are passive, inflat- 
able, Supplemental Restraint System (SRS) compo- 
nents, and can be readily identified by a molded 
identification trim button with the “SRS - AIRBAG" logo 
located near the top of each upper B-pillar trim panel. 
This system is designed to reduce injuries to the vehi- 
cle occupants in the event of a side impact collision. 


8098029e 


Curtain airbags have two individually controlled curtain 
airbags. These airbags are concealed and mounted 
above the headliner where they are each secured to 
one of the roof side rails. Each folded airbag cushion 
extends along the roof rail from the A-pillar at the front 
of the vehicle to the D-pillar at the rear of the vehicle. 
The airbag cushion is initially secured during installa- 
tion with plastic push-in fasteners to the roof rail, and 
then with bolts to securely fasten it to the roof side 
rail. 


A long tether (2) extends down the A-pillar from the 
front of the airbag cushion. A short tether (4) is 
secured near the top of the D-pillar. 


The hybrid-type inflator (1) for each airbag is secured 
to the roof rail at the rear of airbag, back by the C and 
D-pillars. The entire assembly is secured to the inside 
of the roof rail with screws. 


An airbag squib harness connector is routed up to the 
rear of the airbag inflator (1). The body harness then 
connects the curtain airbag to the Occupant Restraint 
Controller (ORC). 


The curtain airbag cannot be adjusted or repaired and 8183р7аа 
must be replaced if deployed, faulty, or in any way 

damaged. Once a curtain airbag has been deployed, the complete airbag, the headliner, the upper A, B, C and 
D-pillar trim, and all other visibly damaged components must be replaced. 
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OPERATION 


Each curtain airbag is deployed individually by an electrical signal generated by the Occupant Restraint Controller 
(ORC) to which it is connected through squib circuits. The hybrid-type inflator assembly for each airbag contains a 
small canister of highly compressed inert gas. When the ORC sends the proper electrical signal to the airbag infla- 
tor, the electrical energy creates enough heat to ignite chemical pellets within the inflator. 


Once ignited, these chemicals burn rapidly and produce the pressure necessary to rupture a containment disk in the 
inert gas canister. The inflator and inert gas canister are sealed and connected to a tubular manifold so that all of 
the released gas is directed into the folded curtain airbag cushion, causing the cushion to inflate. As the airbag 
cushion inflates it will drop down from the roof rail between the edge of the headliner and the side glass/bogy pillars 
to form a curtain-like cushion to protect the vehicle occupants during a side impact collision. 


The front and rear tethers keep the airbag cushion taut to the side of the vehicle, thus ensuring that the bag will 
deploy in the proper position. Following the airbag deployment, the airbag cushion quickly deflates by venting the 
inert gas through the loose weave of the cushion fabric, and the deflated cushion hangs down loosely from the roof 
rail. 


REMOVAL 


1. Disconnect and isolate the battery negative cable. 


WARNING: Wait two minutes for the airbag system <аш (1) © # 


reserve capacitor to discharge before beginning 
any airbag system or component service. Failure 


to do so may result in accidental airbag deploy- pi > 2 
ment, personal injury or death. ТЕ ) з 
© уд, 
2. Remove the headliner from the vehicle (Refer to 23 SC) a, 
- BODY/INTERIOR/HEADLINER - REMOVAL). ~ || 


3. Овсоппес the curtain airbag squib connector (2) 
from the inflator (1). 
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4. Remove the push pin and unhook the front tether 
(2) from the A-pillar (1). 


8183baa1 


РМ------------------------ RESTRAINTS - SERVICE INFORMATION 80-365 


5. Remove the push pin (2) and unhook (1) the rear 
tether (3) from the D-pillar. 


81841804 
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6. Remove the screws (2) that secure the curtain airbag (3) to the spring nuts in the roof side rail (4). 


7. The curtain airbag will be held in place with push pins (1). Release the push pins and remove bag (3) from 
vehicle. 


INSTALLATION 


NOTE: When replacing a curtain airbag because of deployment, the headliner must be replaced as well, 
including any damaged interior components. 
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1. Position the curtain airbag in vehicle along roof side rail (4) and install by fastening to roof side rail with integral 
push fasteners (1). 

2. Install the bolts (2) holding the curtain to the roof side rail. Tighten bolts to 8 N-m (71 in. 108.). 

3. Clip the front tether (2) to the A-pillar (1) and 
secure push fastener. 


8183baa1 
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4. Clip the rear tether (3) hook (1) to the О-рШаг and 
secure push fastener (2). 


5. Connect the curtain airbag squib connector (2) to 
the inflator (1). 


6. Install the headliner into the vehicle (Refer to 23 - 
BODY/INTERIOR/HEADLINER - INSTALLATION). 


WARNING: Do not connect the battery negative 
cable (Refer to 8 - ELECTRICAL/RESTRAINTS - 
DIAGNOSIS AND TESTING - AIRBAG SYSTEM). 
Personal injury or death may result if the system 
test is not performed first. 
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DRIVER AIRBAG 
DESCRIPTION 


The driver airbag protective trim cover (1) is the most 
visible part of the driver airbag system. —= 


и 
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The driver airbag trim cover is held in place by a latch 
and hook system (1). The driver airbag is mounted 
directly to the steering wheel by two bolts on either 
side of the airbag (3). Located under the airbag cover 
are the folded airbag cushion, the igniter and two 
squib connectors (2), the inflator, and the airbag cush- 
ion supporting components. The driver airbag is a mul- 
tistage-type that is designed to deploy with less force 
than those used in some prior models. A radial deploy- 
ing fabric airbag cushion with internal tethers is used. 
The airbag inflator is a dual-initiator, non-azide, pyro- 
technic-type unit. Two keyed and color-coded connec- 
tor receptacles on the driver airbag inflator connect 
the two inflator initiators to the vehicle electrical sys- 
tem through two yellow-jacketed, two-wire pigtail har- 
nesses of the clockspring. 


The driver airbag cannot be repaired, and must be 
replaced if deployed or in any way damaged. The 
driver airbag trim cover may be disassembled from the 
driver airbag unit, and is available for individual ser- 
vice replacement. 


OPERATION 


The multistage driver airbag is deployed by electrical signals generated by the Occupant Restraint Controller (ORC) 
through the driver airbag squib 1 and squib 2 circuits to the two initiators in the airbag inflator. By using two initi- 
ators, the airbag can be deployed at multiple levels of force. The force level is controlled by the ORC to suit the 
monitored impact conditions by providing one of four delay intervals between the electrical signals provided to the 
two initiators. The longer the delay between these signals, the less forcefully the airbag will deploy. 


81841796 


When the ORC sends the proper electrical signals to each initiator, the electrical energy generates enough heat to 
initiate a small pyrotechnic charge which, in turn ignites chemical pellets within the inflator. Once ignited, these 
chemical pellets burn rapidly and produce a large quantity of inert gas. The inflator is sealed to the back of the 
airbag housing and a diffuser in the inflator directs all of the inert gas into the airbag cushion, causing the cushion 
to inflate. As the cushion inflates, the driver airbag trim cover will split at predetermined breakout lines, then fold 
back out of the way along with the horn switch and tray unit. Following an airbag deployment, the airbag cushion 
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quickly deflates by venting the inert gas towards the instrument panel through vent holes within the fabric used to 
construct the back (steering wheel side) panel of the airbag cushion. 


Some of the chemicals used to create the inert gas may be considered hazardous while in their solid state before 
they are burned, but they are securely sealed within the airbag inflator. Typically, both initiators are used and all 
potentially hazardous chemicals are burned during an airbag deployment event. 


The inert gas that is produced when the chemicals are burned is harmless. However, a small amount of residue 
from the burned chemicals may cause some temporary discomfort if it contacts the skin, eyes, or breathing pas- 
sages. If skin or eye irritation is noted, rinse the affected area with plenty of cool, clean water. If breathing passages 
are irritated, move to another area where there is plenty of clean, fresh air to breath. If the irritation is not alleviated 
by these actions, contact a physician. 


REMOVAL 


1. Open hood. 
2. Disconnect and isolate the battery negative cable. 


WARNING: Wait two minutes for the system 
reserve capacitor to discharge before servicing 
any airbag components. 


3. From behind the steering wheel (2), gently pry off 
the driver airbag bolt covers. 

4. Remove the two driver airbag attaching bolts (1). 

5. Pull airbag rearward and disconnect the two airbag 
squib connectors (3). 

6. Remove airbag (4) from vehicle. 


WARNING: When replacing a deployed driver air- 
bag, the clockspring must also be replaced (Refer 
to 8 - ELECTRICAL/RESTRAINTS/CLOCKSPRING - 
REMOVAL). 


INSTALLATION 


1. Connect the squib wires (3) to the driver airbag (4). 
Make airbag connection by pressing straight in on 
the connector The connector should be fully 
seated. Feel for positive snap to assure positive 
connection. 


2. Position the driver airbag (4) in the steering wheel 
(2) and push forward. 


NOTE: Make sure not to pinch any wires under- 
neath the driver airbag. 


3. Install the two airbag retaining bolts (1). Tighten 
bolts to 10 N-m (89 in. Ibs.). 


4. Install the airbag bolt access covers. 


WARNING: Do not connect the battery negative 
cable (REFER TO 8 - ELECTRICAL/RESTRAINTS - 
DIAGNOSIS AND TESTING - AIRBAG SYSTEM). 
Personal injury or death may result if the system 
test is not performed first. 
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DRIVER AIRBAG COVER 
REMOVAL 


1. Open hood. 
2. Disconnect and isolate the battery negative cable. 


WARNING: Wait two minutes for the system 
reserve capacitor to discharge before servicing 
any airbag components. 


3. Remove the driver airbag (Refer to 8 - ELECTRI- 
CAL/RESTRAINTS/DRIVER AIRBAG - REMOVAL). 

4. With driver airbag removed, pick a corner and push 
down on the inflator or latch hook mounting plate 
(1) until the latch hooks (2) push out of the driver 
airbag cover (3). 


5. Starting at a point on the airbag, work your way 


around the airbag until all the hooks have been 
released. 


6. Remove driver airbag trim cover from driver airbag. 
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INSTALLATION 


1. Place driver airbag into new driver airbag cover. 


WARNING: Be careful not to pinch airbag cushion 
between latch hook mounting plate and cover. 


2. Push down on the latch hook mounting plate (1) 
and guide the latch hooks (2) into the slots on the 
driver airbag cover (3). 


3. Once all the latch hooks have been started, pull 
the driver airbag cover away from the driver airbag 
to fully seat the latch hooks. 


4. Install the driver airbag (Refer to 8 - ELECTRICAL/ 
RESTRAINTS/DRIVER AIRBAG - INSTALLATION). 


WARNING: Do not connect the battery negative 
cable (REFER TO 8 - ELECTRICAL/RESTRAINTS - 
DIAGNOSIS AND TESTING - AIRBAG SYSTEM). 
Personal injury or death may result if the system 
test is not performed first. 
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FRONT SEAT BELT AND RETRACTOR 


REMOVAL 


WARNING: Due io the integral tensioners, the front 
seat belt retractor assemblies must be replaced 
following a collision where the airbags were 
deployed. 


1. Disconnect and isolate the battery negative cable. 


WARNING: Wait two minutes for the system 
reserve capacitor to discharge before servicing 
any airbag components. 


2. Using a trim stick or equivalent, gently pry off the 
trim cover (1) to the retractor lower anchor bolt (2). 


3. Remove the lower anchor bolt (2). 


4. Using a trim stick or equivalent, gently pry off the 
plastic turning loop cover (2) from the height 
adjuster (1). 
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5. Remove the bolt (4) attaching the turning loop to 
the belt height adjuster (2). 

6. Remove upper B-pillar trim (3) (Refer to 23 - 
BODY/INTERIOR/B-PILLAR TRIM - REMOVAL) 
and lower B-pillar trim panels (Refer to 23 - BODY/ 
INTERIOR/B-PILLAR LOWER TRIM - REMOVAL). 

7. Using a trim stick or equivalent, gently pry the seat- 
belt webbing guide from the B-pillar (1). 


8. Remove anchor bolt (6) from lower B-pillar (1) 
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9. Disconnect electrical connectors. One is for the 
tensioner squib (2) and the other is for the seat belt 
switch (3). 

10. Remove front seat belt retractor (1) from vehicle. 
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INSTALLATION 


WARNING: Due to the integral tensioners, the front 
seat belt retractor assemblies must be replaced 
following a collision where the airbags were 
deployed. 


1. 


Position the front seat belt retractor (1) into B-pillar 
pocket. 


. Connect electrical connectors. One is for the ten- 


sioner squib (2) and the other is for the seat belt 
switch (3). 


. Install the anchor bolt (6) to the lower B-pillar (1). 


Tighten bolt to 40 N-m (29.5 ft. Ibs.). 


. Install the seatbelt webbing guide into the B-pillar 


(1). 


. Install the lower B-pillar trim (Refer to 23 - BODY/ 


INTERIOR/B-PILLAR LOWER TRIM - INSTALLA- 
TION) and upper B-pillar trim (8) (Refer to 23 - 
BODY/INTERIOR/B-PILLAR TRIM - INSTALLA- 
TION). 


. Install the bolt (4) attaching the turning loop to the 


belt height adjuster (2). Tighten bolt to 40 N-m 
(29.5 ft. Ibs.). 
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7. Install the plastic turning loop cover (2) onto the 
height adjuster (1). 


8183b79d 


8. Install the lower webbing anchor bolt (2) to the seat 
cushion frame (4). Tighten bolt to 51 М-т (37.5 ft. 
Ibs.). 


9. Install the trim cover (1) to the retractor lower 
anchor bolt (2). 


WARNING: Do not connect the battery negative 
cable (Refer to 8 - ELECTRICAL/RESTRAINTS - 
DIAGNOSIS AND TESTING - AIRBAG SYSTEM). 
Personal injury or death may result if the system 
test is not performed first. 
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FRONT SEAT BELT BUCKLE 
REMOVAL 


NOTE: Graphic is of seatbelt retractor anchor bolt, 
buckle is same mounting but on the outboard side 
of the seat cushion frame. 


1. Using a trim stick or equivalent, gently pry off the 
trim cover (1) to the seatbelt buckle bolt (2). 


2. Remove the buckle anchor bolt (2). 


INSTALLATION 


NOTE: Graphic is of seatbelt retractor anchor bolt, 
buckle is same mounting but on the outboard side 
of the seat cushion frame. 


1. Install the seatbelt buckle and then the anchor bolt 
(2). Tighten bolt to 51 N-m (37.5 ft. Ibs.). 


2. Install the trim cover (1) to the seatbelt buckle bolt 


(2). 
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FRONT SEAT BELT HEIGHT ADJUSTER 
REMOVAL 


1. Firmly grasp the turning loop cover (2) and pull 
inward to remove from height adjuster. 
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2. Remove the one bolt to the front seat belt retractor 


turning loop (4). 
3. Remove Upper B-pillar trim (Refer to 23 - BODY/ 
INTERIOR/B-PILLAR TRIM - REMOVAL). 
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4. Remove the two bolts (2) attaching front seat belt 
height adjuster (3) to B-pillar (1). 

5. Remove front seat belt height adjuster (3) from 
vehicle. 


INSTALLATION 


1. Install front seat belt height adjuster (3) in vehicle. 

2. Tighten the two bolts (2) attaching front seat belt 
height adjuster (3) to B-pillar (1) to 40 N-m (29.5 ft. 
[05.). 
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3. Install the upper B-pillar trim (Refer to 23 - BODY/ 
INTERIOR/B-PILLAR TRIM - INSTALLATION). 

4. Install the one bolt to the front seat belt retractor 
turning loop (4). Tighten bolt to 40 N-m (29.5 ft. 
[05.). 


5. Snap the turning loop cover (2) onto the height 
adjuster. 
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IMPACT SENSOR 


DESCRIPTION 
FRONT 


Two front impact sensors (1) are used on this vehicle, 
one each for the left and right sides of the vehicle. 
These sensors are mounted remotely from the impact 
sensor that is internal to the Occupant Restraint Con- 
troller (ORC). Each front sensor is secured with a 
screw to the backs of the right and left vertical mem- 
bers of the radiator support within the engine compart- 
ment. 


The right and left front impact sensors are identical in 
construction and calibration. A cavity in the center of 
the molded black plastic impact sensor housing con- 
tains the electronic circuitry of the sensor which 
includes an electronic communication chip and an 
electronic impact sensor. Potting material that fills the 
cavity to seal and protect the internal electronic cir- 
cuitry and components. The front impact sensors are 


PM 


811a4cf1 


each connected to the vehicle electrical system through the headlamp and dash wire harness. 


The impact sensors cannot be repaired or adjusted and, if damaged or ineffective, they must be replaced. 


SIDE 


Four side impact sensors (1) are used on this vehicle 
when it is equipped with the optional side airbags, two 
each for the left and right sides of the vehicle. These 
sensors are mounted remotely from the impact sensor 
that is internal to the Occupant Restraint Controller 
(ORC). Each side sensor is secured with a screw to 
the right or left B-pillar and C-pillar. 
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The right and left side impact sensors are identical in construction and calibration. A cavity in the center of the 
molded black plastic impact sensor housing contains the electronic circuitry of the sensor which includes an elec- 
tronic communication chip and an electronic impact sensor. Potting material fills the cavity to seal and protect the 
internal electronic circuitry and components. The side impact sensors are each connected to the vehicle electrical 


System through the body wire harness. 


The impact sensors cannot be repaired or adjusted and, if damaged or ineffective, they must be replaced. 
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ОРЕНАПОМ 
FRONT 


The front impact sensors are electronic accelerometers that sense the rate of vehicle deceleration, which provides 
verification of the direction and severity of an impact. Each sensor also contains an electronic communication chip 
that allows the unit to communicate the sensor status as well as sensor fault information to the microprocessor in 
the Occupant Restraint Controller (ORC). 


The ORC microprocessor continuously monitors all of the passive restraint system electrical circuits to determine the 
system readiness. If the ORC detects a monitored system fault, it sets a Diagnostic Trouble Code (DTC) and con- 
trols the airbag indicator operation accordingly. The impact sensors each receive battery current and ground through 
dedicated left and right sensor plus and minus circuits from the ORC. The impact sensors and the ORC commu- 
nicate by modulating the voltage in the sensor plus circuit. 


To diagnose the impact sensors or the electronic controls and communication related to front impact sensor oper- 
ation requires the use of a diagnostic scan tool. Refer to the appropriate diagnostic information. 


SIDE 


The side impact sensors are electronic accelerometers that sense the rate of vehicle deceleration, which provides 
verification of the direction and severity of an impact. Each sensor also contains an electronic communication chip 
that allows the unit to communicate the sensor status as well as sensor fault information to the microprocessor in 
the Occupant Restraint Controller (ORC). 


The ORC microprocessor continuously monitors all of the side passive restraint system electrical circuits to deter- 
mine the system readiness. If the ORC detects a monitored system fault, it sets a Diagnostic Trouble Code (DTC) 
and controls the airbag indicator operation accordingly. The impact sensors each receive battery current and ground 
through the same left or right sensor plus and minus circuits in a series arrangement from the ORC. The impact 
sensors and the ORC communicate by modulating the voltage in the sensor plus circuit. 


To diagnose the impact sensors or the electronic controls and communication related to side impact sensor oper- 
ation requires the use of a diagnostic scan tool. Refer to the appropriate diagnostic information. 


REMOVAL 
FRONT 


1. Disconnect and isolate the battery negative cable. 


WARNING: Wait two minutes for the system 
reserve capacitor to discharge before servicing 
any airbag components. 


2. Remove the screw (4) that secures the right or left 
front impact sensor (3) to the back of the right or 
left radiator support vertical member (2). 

3. Disconnect the connector (1) from the sensor (3). 

4. Remove the right or left front impact sensor from 
the engine compartment. 
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SIDE - B-PILLAR 


1. Disconnect and isolate the battery negative cable. 


WARNING: Wait two minutes for the system 
reserve capacitor to discharge before servicing 
any airbag components. 


2. Remove the B-pillar lower trim panel (Refer to 23 - 
BODY/INTERIOR/B-PILLAR LOWER ТАМ - 
REMOVAL). 

3. Disconnect the harness connector (4) from the sen- 
sor (2). 

4. Remove the screw (1) retaining the B-pillar side 
impact sensor (2) 

5. Remove the sensor (2) from the vehicle. 


SIDE - C-PILLAR 


1. Disconnect and isolate the battery negative cable. 


WARNING: Wait two minutes for the system 
reserve capacitor to discharge before servicing 
any airbag components. 


2. Remove the rear quarter panel trim (Refer to 23 - 
BODY/INTERIOR/QUARTER PANEL TRIM - 
REMOVAL). 

3. Remove the screw (4) that secures the side impact 
sensor (3) to the C-pillar (1). 

4. Disconnect the harness connector (2) from the sen- 
sor (3). 

5. Remove the sensor from the C-pillar. 
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INSTALLATION 
FRONT 


1. Position the right or left front impact sensor (3) into 
the engine compartment near it mounting area. 
2. connect the harness connector (1) to the sensor. 


3. Position the sensor onto the back of the right or left 
radiator support vertical member (2). 


NOTE: Be certain that the anti-rotation pin on the 
back of the sensor is engaged in the lower clear- 
ance hole of the radiator support. 


4. Install and tighten the screw (4) that secures the 
sensor (3) to the back of the support vertical mem- 
ber (2). Tighten the screw to 8 N-m (71 in. 165.). 


WARNING: Do not connect the battery negative 
cable (REFER TO 8 - ELECTRICAL/RESTRAINTS - 
DIAGNOSIS AND TESTING - AIRBAG SYSTEM). 
Personal injury or death may result if the system 
test is not performed first. 
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SIDE - B-PILLAR 


1. Position the sensor onto the B-pillar and install the 


mounting screw (1). Tighten the screw to 8 N-m (71 
in. Ibs.). 


NOTE: Be certain that the anti-rotation pin on the 
back of the sensor is engaged in the hole just 
below the mounting hole in the B-pillar (3). 


2. Connect the harness connector (4) to the sensor = ХО» (-3 

(2). - дю 
3. Install the B-pillar lower trim panel (Refer to 23 - Оу) 

BODY/INTERIOR/B-PILLAR LOWER TRIM - 57/2 

INSTALLATION). > 
WARNING: Do not connect Ше battery negative 
cable (REFER TO 8 - ELECTRICAL/RESTRAINTS - SS 
DIAGNOSIS AND TESTING - AIRBAG SYSTEM). 
Personal injury or death may result if the system #7 
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test is not performed first. 
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SIDE - C-PILLAR 


1. 


3. 


Position the side impact sensor near the inner 
C-pillar. 

Connect the harness connector (2) to the sensor 
(3). 


Position the sensor onto the C-pillar. 


NOTE: Be certain that the anti-rotation pin on the 
back of the sensor is engaged in the clearance 
hole on the C-pillar below the sensor mounting 
hole. 


4. 


Install screw (4) that secures the sensor (3) to the 
C-pillar (1). Tighten the screw to 8 N-m (71 in. Ibs.). 


Install the rear quarter panel trim (Refer to 23 - 
BODY/INTERIOR/QUARTER PANEL ТАМ - 
INSTALLATION) 


WARNING: Do not connect the battery negative 
cable (REFER TO 8 - ELECTRICAL/RESTRAINTS - 
DIAGNOSIS AND TESTING - AIRBAG SYSTEM). 
Personal injury or death may result if the system test is not performed first. 
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KNEE BLOCKER AIRBAG 
DESCRIPTION 


The Knee Blocker Airbag is located on the driver side 
of the vehicle below the steering column, at the bot- 
tom edge of the instrument panel. The knee blocker 
airbag contains: 

e А stamped steel housing (4) with retaining hooks 
(1) for the knee blocker airbag trim cover to 
attach to. 

e An airbag cushion (2) 

e An igniter (3) 


WARNING: Following a knee blocker airbag 
deployment, the knee blocker airbag and instru- 
ment panel assembly must be replaced. Refer to 
the proper diagnostic information for diagnosis 
and testing. 


81699416 


ОРЕНАПОМ 


The knee blocker airbag is equipped with а single inflator. When the Occupant Restraint Controller (ORC) sends the 
proper electrical signals to the initiator, the electrical energy generates enough heat to initiate a small pyrotechnic 
charge which, in turn ignites chemical pellets within the inflator. Once ignited, these chemical pellets burn rapidly 
and produce a large quantity of inert gas. The inflator is sealed to the back of the airbag housing and a diffuser in 
the inflator directs all of the inert gas into the airbag cushion, causing the cushion to inflate. As the cushion inflates, 
the knee blocker airbag trim deploy. Following an airbag deployment, the airbag cushion quickly deflates by venting 
the inert gas towards the instrument panel through vent holes within the fabric used to construct the back panel of 
the airbag cushion. 


Some of the chemicals used to create the inert gas may be considered hazardous while in their solid state before 
they are burned, but they are securely sealed within the airbag inflator. Typically, the potentially hazardous chemi- 
cals are burned during an airbag deployment event. 


WARNING: The inert gas that is produced when the chemicals are burned is harmless. However, a small 
amount of residue from the burned chemicals may cause some temporary discomfort if it contacts the skin, 
eyes, or breathing passages. If skin or eye irritation is noted, rinse the affected area with plenty of cool, 
clean water. If breathing passages are irritated, move to another area where there is plenty of clean, fresh 
air to breath. If the irritation is not alleviated by these actions, contact a physician. 
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REMOVAL 


1. Open hood, disconnect and isolate the battery neg- 
ative cable. 


WARNING: Wait two minutes for the airbag system 
reserve capacitor to discharge before beginning 
any airbag system or component service. Failure 
to do so may result in accidental airbag deploy- 
ment, personal injury or death. 


2. Remove the two lower knee blocker airbag trim 
cover screws (4). 

3. Reach up behind the knee blocker airbag (1) and 
remove the two nuts (3) holding the airbag to the 
instrument panel (2). 


4. Pull the knee blocker airbag rearward. 


5. Disconnect the knee blocker airbag electrical con- 
nector and remove from vehicle. 
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INSTALLATION 


1. Connect the 
connector. 


knee blocker airbag electrical 


2. Position the knee blocker airbag with trim cover (5) 
in the instrument panel cavity. 


3. Reach up behind the instrument panel and install 
the two knee blocker airbag retaining nuts. Tighten 
nuts to 10.5 Мт (93 іп. 16$.). 


4. Install the two knee blocker airbag cover screws 


(4). 


WARNING: Do not connect the battery negative 
cable (Refer to 8 - ELECTRICAL/RESTRAINTS - 
DIAGNOSIS AND TESTING - AIRBAG SYSTEM). 
Personal injury or death may result if the system 
test is not performed first. 
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KNEE BLOCKER AIRBAG COVER 
REMOVAL 


NOTE: It is not necessary to remove the knee 
blocker airbag (1) from the instrument panel (2) all 
the way. After loosening the two nuts (3) to the 
instrument panel there should be enough room to 
unlatch the trim cover (5). 


1. Open hood, disconnect and isolate the battery neg- 
ative cable. 


WARNING: Wait two minutes for the airbag system | ! --- (др = 
reserve capacitor to discharge before beginning \ m а p 
any airbag system or component service. Failure — | > 
to do so тау result in accidental airbag deploy- 
ment, personal injury or death. 


2. Remove the two lower knee blocker airbag trim 
cover screws (4). 

3. Reach up behind the knee blocker airbag (1) and 
remove the two nuts (3) holding the airbag to the 
instrument panel (2). 


4. Pull the knee blocker airbag rearward enough to undo the hook and latch retainers to the airbag trim cover (5). 


INSTALLATION 


1. Slide the airbag trim cover over the hook and latch 
retainers on the knee blocker airbag (1). 


2. Push the airbag forward. 


3. Reach up behind the instrument panel and install 
the two knee blocker airbag retaining nuts. Tighten 
nuts to 10.5 N-m (93 in. 16$.). 


4. Install the two knee blocker airbag cover screws $^ OX В 
(4). | 


WARNING: Do not connect Ше battery negative 1 Sp 
cable (Refer to 8 - ELECTRICAL/RESTRAINTS - | 

DIAGNOSIS AND TESTING - AIRBAG SYSTEM). 
Personal injury or death may result if the system 
test is not performed first. 
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OCCUPANT CLASSIFICATION MODULE 


DESCRIPTION 


The Occupant Classification Module (ОСМ) (1) is 
secured to the passenger side outboard front seat 
track riser. Concealed within a hollow in the center of 
the molded plastic OCM housing is a microprocessor 
and the other electronic circuitry of the module. The 
module housing is sealed to enclose and protect the 
internal electronic circuitry. 


The OCM and all of the other components of the 
Occupant Classification System (OCS) including the 
passenger side front seat, the seat weight sensors, 
the passenger or driver seat track position sensor and 
the seat adjusters, cushion, back, frame, foam, 
springs, and wiring harness are a factory-calibrated 
and assembled unit. Any time any one of these com- 
ponents is removed or replaced for any reason, the 
OCM must be re-calibrated using a diagnostic scan 
tool, the Occupant Classification Seat Weight special | 
tool 9077, and the Occupant Classification System > 814e353b 
Verification Test. Refer to the appropriate diagnostic 
procedures. 


The OCM cannot be adjusted or repaired and, if damaged or faulty, it must be replaced. The OCM software is flash 
programmable. A non-calibrated OCM is available for separate service replacement. 


OPERATION 


The microprocessor in the Occupant Classification Module (OCM) contains the Occupant Classification System 
(OCS) logic circuits. The OCM uses On-Board Diagnostics (OBD) and can communicate with other electronic mod- 
ules in the vehicle as well as with the diagnostic scan tool using the Controller Area Network (CAN) data bus. This 
method of communication is also used for OCS diagnosis and testing through the 16-way Data Link Connector 
(DLC) located on the driver side lower edge of the instrument panel. 


The OCM provides voltage to the four seat weight sensors located on each of the four corners of the passenger 
side front seat, and to the seat track position sensors located on the passenger and driver front seat tracks. The 
OCM then monitors return inputs from each of the sensors on dedicated hard wired data communication circuits. 
The seat weight sensor input allows the OCM to determine whether the passenger front seat is occupied and the 
relative size of the occupant by providing a weight-sensing reference to the load on the seat. The seat track position 
sensor provides an additional logic input to the OCM microprocessor that allows it to determine the position of the 
front seat passenger and driver relative to the front airbags. 


Pre-programmed decision algorithms and OCS calibration allow the OCM microprocessor to determine when pas- 
senger airbag protection is appropriate based upon the seat load as signaled by the seat weight sensors. When the 
programmed conditions are met, the OCM sends the proper electronic occupant classification messages over the 
CAN data bus to the Occupant Restraint Controller (ORC), and the ORC enables or disables the deployment cir- 
cuits for the passenger front supplemental restraints. On vehicles so equipped, the ORC also provides a control 
output for the passenger airbag on/off indicator in the instrument panel based upon the electronic occupant classi- 
fication messages it receives from the OCM. 


The OCM also sends electronic driver and passenger seat track position messages to the ORC over the CAN data 
bus. The ORC uses the seat track position data as an additional logic input for determining the force level with 
which to deploy the multistage front airbags. 


The OCM microprocessor continuously monitors all of the OCS electrical circuits and components to determine the 
system readiness. If the OCM detects a monitored system fault, it sets an active and stored Diagnostic Trouble 
Code (DTC) and sends the appropriate electronic messages to the ORC over the CAN data bus. Then the ORC 
sets a DTC and sends messages to control the airbag indicator operation accordingly. An active fault only remains 
for the duration of the fault, or in some cases for the duration of the current ignition switch cycle, while a stored fault 
causes а DTC to be stored in memory by the OCM and the ORC. For some DTC’s, if a fault does not recur for a 
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number of ignition cycles, the OCM will automatically erase the stored DTC. For other internal faults, the stored 
DTC is latched forever. 


The ОСМ receives battery current on a fused ignition switch output (run-start) circuit through a fuse in the Junction 
Block (JB). The OCM receives ground through a ground circuit of the body wire harness. These connections allow 
the OCM to be operational whenever the ignition switch is in the Start or On positions. 


To diagnose the OCM and all its inputs, outputs and related circuits, use a diagnostic scan tool and the appropriate 
diagnostic information. 


REMOVAL 


WARNING: The replacement Occupant Classification Module (OCM) is a non-calibrated unit when first 
installed. The OCM and all of the other components of the Occupant Classification System (OCS) including 
the passenger front seat, the seat weight sensors, the passenger or driver seat track position sensor and 
the seat adjusters, cushion, back, frame, foam, springs, and wiring harness are a factory-calibrated and 
assembled unit. Any time any one of these components is removed or replaced for any reason, the OCM 
must be re-calibrated using a diagnostic scan tool, the Occupant Classification Seat Weight special tool 
9077, and the Occupant Classification System Verification Test. Refer to the appropriate diagnostic proce- 
dures. 


1. Disconnect and isolate the battery negative cable. 


WARNING: Wait two minutes for the airbag system 
reserve capacitor to discharge before beginning 
any airbag system or component service. Failure 
to do so may result in accidental airbag deploy- 
ment, personal injury or death. 


2. Reach under the front edge of the passenger side 
front seat cushion to access and remove the two 
screws that secure the Occupant Classification 
Module (OCM) (3) to the underside of the passen- 
ger front seat cushion pan. 


3. Pull the OCM down far enough to access the mod- 
ule wiring connections (4). 


4. Disconnect the two electrical connectors (4) from 
the OOM (3). 


5. Remove the OCM (3) from under the passenger 
front seat. 


INSTALLATION 
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WARNING: A non-calibrated Occupant Classification Module (OCM) is available for separate service replace- 
ment. The OCM and all of the other components of the Occupant Classification System (OCS) including the 
passenger side front seat, the seat weight sensors, the passenger or driver seat track position sensor and 
the seat adjusters, cushion, back, frame, foam, springs, and wiring harness are a factory-calibrated and 
assembled unit. Any time any one of these components is removed or replaced for any reason, the OCM 
must be re-calibrated using a diagnostic scan tool, the Occupant Classification Seat Weight special tool 
9077, and the Occupant Classification System Verification Test. Refer to the appropriate diagnostic proce- 
dures. 
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1. Position the Occupant Classification Module (ОСМ) 
(3) under the passenger front seat cushion. 


2. Connect the two electrical connectors (4) to the 
ОСМ (3). 

3. Carefully position the OCM to the seat cushion 
pan. 

4. Install the two screws that secure the OCM to the 
seat cushion pan. 


WARNING: Do not connect the battery negative 
cable (Refer to 8 - ELECTRICAL/RESTRAINTS - 
DIAGNOSIS AND TESTING - AIRBAG SYSTEM). 
Personal injury or death may result if the system 
test is not performed first. 


WARNING: Following successful completion of the 
Airbag System verification test procedure, perform 
the Occupant Classification System Verification 
Test using a diagnostic scan tool and the Occupant Classification Seat Weight special tool 9077. Refer to 
the appropriate diagnostic information. 
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OCCUPANT RESTRAINT CONTROLLER 


DESCRIPTION 


The Occupant Restraint Controller (ORC) (4) is some- 
times referred to as the Airbag Control Module (ACM). 
The ORC is mounted on the tunnel floor pan in front 
of the transmission floor shifter. 


The Occupant Restraint Controller (ORC) is secured 
with three nuts to a stamped steel mounting bracket 
welded onto the top of the floor panel transmission 
tunnel beneath the instrument panel floor console. 
Concealed within a hollow in the center of the die cast 
aluminum ORC housing is the electronic circuitry of 
the ORC which includes a microprocessor, an elec- 
tronic impact sensor, an electronic safing sensor, and 
an energy storage capacitor. A stamped metal cover 
plate is secured to the bottom of the ORC housing 
with four screws to enclose and protect the internal 
electronic circuitry and components. 


An arrow printed on the label on the top of the ORC 
housing provides a visual verification of the proper ori- 
entation of the unit, and should always be pointed 
toward the front of the vehicle. The ORC housing has 
integral mounting flanges on three of the four corners. 
Two electrical connectors exit the rearward facing side ЕЛЕК 
of the ORC housing. These connect the ORC to Ше 
vehicle electrical system, one from the instrument 
panel wire harness and the second from the body wire harness. 


The impact sensor and safing sensor internal to the ORC are calibrated for the specific vehicle, and are only ser- 
viced as a unit with the ORC. In addition, there are unique versions of the ORC for vehicles with or without the 
optional side airbags. The ORC cannot be repaired or adjusted and, if damaged or ineffective, it must be replaced. 


OPERATION 


The microprocessor in the Occupant Restraint Controller (ORC), sometimes referred to as the Airbag Control Mod- 
ule (ACM), contains the supplemental restraint system logic circuits and controls all of the supplemental restraint 
system components. The ORC uses On-Board Diagnostics (OBD) and can communicate with other electronic mod- 
ules in the vehicle as well as with the diagnostic scan tool using the Controller Area Network (CAN) data bus. This 
method of communication is used for control of the airbag indicator in the ElectroMechanical Instrument Cluster 
(EMIC) sometimes referred to as the Cab Compartment Node (CCN), and for supplemental restraint system diag- 
nosis and testing through the 16-way data link connector located on the driver side lower edge of the instrument 
panel (Refer to 8 - ELECTRICAL/INSTRUMENT CLUSTER/AIRBAG INDICATOR - OPERATION). 
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The ORC microprocessor continuously monitors all of the supplemental restraint system electrical circuits to deter- 
mine the system readiness. If the ORC detects a monitored system fault, it sets an active and stored Diagnostic 
Trouble Code (DTC) and sends electronic messages to the EMIC/CCN over the CAN data bus to turn ON the air- 
bag indicator. An active fault only remains for the duration of the fault, or in some cases for the duration of the 
current ignition switch cycle, while a stored fault causes a DTC to be stored in memory by the ORC. For some 
DTC’s, if a fault does not recur for a number of ignition cycles, the ORC will automatically erase the stored DTC. 
For other internal faults, the stored DTC is latched forever. 


On vehicles equipped with the Occupant Classification System (OCS), the ORC communicates with the Occupant 
Classification Module (OCM) over the CAN data bus. The ORC will internally disable the passenger airbag and seat 
belt tensioner deployment circuits if the OCM detects that the passenger front seat is unoccupied or that it is occu- 
pied by a load that is inappropriate for an airbag deployment. The ORC also provides a control output to the pas- 
senger airbag ON/OFF indicator through the passenger airbag indicator driver circuit. The OCM notifies the ORC 
when it has detected a monitored system fault and stored a DTC in its memory for any ineffective OCS component 
or circuit, then the ORC sets a DTC and controls the airbag indicator operation accordingly. 


The ORC receives battery current through two circuits; an ignition switch output (run) circuit and an ignition switch 
output (run-start) circuit. The ORC receives ground through a ground circuit of the instrument panel wire harness. 
These connections allow the ORC to be operational whenever the ignition switch is in the START or ON positions. 


The ORC also contains an energy-storage capacitor. When the ignition switch is in the START or ON positions, this 
capacitor is continually being charged with enough electrical energy to deploy the supplemental restraint compo- 
nents for up to one second following a battery disconnect or failure. The purpose of the capacitor is to provide 
backup supplemental restraint system protection in case there is a loss of battery current supply to the ORC during 
an impact. 


Two sensors are contained within the ORC, an electronic impact sensor and a safing sensor. The ORC also mon- 
itors inputs from two remote front impact sensors located on the back of the right and left vertical members of the 
radiator support near the front of the vehicle. The electronic impact sensors are accelerometers that sense the rate 
of vehicle deceleration, which provides verification of the direction and severity of an impact. On vehicles equipped 
with optional side airbags, the ORC also monitors inputs from an internal rollover sensor and four additional remote 
impact sensors located on the left and right inner B-pillars and C-pillars to control deployment of the side airbag 
units. 


The safing sensor is an electronic accelerometer sensor within the ORC that provides an additional logic input to the 
ORC microprocessor. The safing sensor is used to verify the need for a supplemental restraint deployment by 
detecting impact energy of a lesser magnitude than that of the primary electronic impact sensors, and must exceed 
a safing threshold in order for the airbags to deploy. Vehicles equipped with optional side airbags, feature a second 
safing sensor within the ORC to provide confirmation to the ORC microprocessor of side impact forces. This second 
safing sensor is a bi-directional unit that detects impact forces from either side of the vehicle. 


Pre-programmed decision algorithms in the ORC microprocessor determine when the deceleration rate as signaled 
by the impact sensors and the safing sensors indicate an impact that is severe enough to require supplemental 
restraint system protection and, based upon the severity of the monitored impact, determines the level of front air- 
bag deployment force required for each front seating position. When the programmed conditions are met, the ORC 
sends the proper electrical signals to deploy the dual multistage front airbags at the programmed force levels, the 
front seat belt tensioners and, if the vehicle is so equipped, either side airbag unit. For vehicles equipped with the 
OCS, the passenger front airbag and seat belt tensioner will be deployed by the ORC only if enabled by the OCM 
messages (passenger airbag ON/OFF indicator OFF) at the time of the impact. 


To diagnose the ORC or the electronic controls and communication related to ORC operation requires the use of a 
diagnostic scan tool. Refer to the appropriate diagnostic information. 
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REMOVAL 


1. Open hood. 
2. Disconnect and isolate the battery negative cable. 


WARNING: Wait two minutes for the airbag system 
reserve capacitor to discharge before beginning 
any airbag system or component service. Failure 
to do so may result in accidental airbag deploy- 
ment, personal injury or death. 


3. Remove the floor shifter bezel (1) (Refer to 23 - 
BODY/INTERIOR/CENTER CONSOLE - 
REMOVAL) 


4. It is necessary to lift up but not remove on the jute 
covered panel (1) covering the ORC (2). 
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5. Remove the ORC mounting nuts (2). 
6. Disconnect the two ORC connectors (4). 
7. Remove ORC (3) from vehicle. 


INSTALLATION 


NOTE: Make sure to leave the ORC covering panel 
(1) is in place. Failure to do so may result in false 
ORC DTC's. The covering prevents the shifter 
cables from smacking on the top of the ORC and 
possibly setting a false code. 


1. Make sure to lift up on the ORC covering panel to 
insert the ORC. 
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2. Connect the two ORC connectors (4) and ensure 
that the connectors are engaged. 


3. Position ORC (arrow pointing forward) on the con- 
sole floor bracket and mounting studs (1). 


4. Install the three ORC retaining nuts (2) and tighten 
to 9 N-m (79.5 іп. 105.). 


5. Install floor shifter bezel (1) (Refer to 23 - BODY/ 
INTERIOR/CENTER CONSOLE - INSTALLATION). 


WARNING: Do not connect the battery negative 
cable (Refer to 8 - ELECTRICAL/RESTRAINTS - 
DIAGNOSIS AND TESTING - AIRBAG SYSTEM). 
Personal injury or death may result if the system 
test is not performed first. 


RESTRAINTS - SERVICE INFORMATION 


PM 


| 


81789805 


РМ 


PASSENGER AIRBAG 
DESCRIPTION 


The horizontal surface of the instrument panel top 
panel (2) above the glove box (3) is the most visible 
part of the Passenger Airbag (PAB). The PAB door/ 
cover is available for separate service replacement. 


The PAB includes an aluminum housing (2) within 
which the cushion (1) and inflator (3) are mounted and 
sealed. A stamped metal bracket mounts the PAB to 
the instrument panel. It is mounted directly to the 
instrument panel reinforcement. 
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The bottom of the PAB houses the inflater (2). It is 
attached to the PAB by four nuts (1) and contains the 
two squib connectors (3) which connect the PAB to 
the vehicle electrical system through the instrument 
panel wire harness. 


Following a PAB deployment, the PAB and the PAB 


SN 


cover must be replaced. The PAB cannot be repaired, 

and must be replaced if deployed or in any way 

damaged. 
3 
О 
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OPERATION 


The multistage Passenger Airbag (PAB) is deployed by electrical signals generated by the Occupant Restraint Con- 
troller (ORC) through the PAB squib 1 and squib 2 circuits to the two initiators in the airbag inflator. By using two 
initiators, the airbag can be deployed at multiple levels of force. The force level is controlled by the ORC to suit the 
monitored impact conditions by providing one of four delay intervals between the electrical signals provided to the 
two initiators. The longer the delay between these signals, the less forcefully the airbag will deploy. 


When the ORC sends the proper electrical signals to each initiator, the electrical energy generates enough heat to 
initiate a small pyrotechnic charge which, in turn ignites chemical pellets within the inflator. Once ignited, these 
chemical pellets burn rapidly and produce a large quantity of inert gas. The inflator is sealed to the airbag cushion 
and a diffuser in the inflator directs all of the inert gas into the airbag cushion, causing the cushion to inflate. As the 
cushion inflates, the PAB cover will split at predetermined tear seam lines concealed on the underside of the PAB 
cover, then the door will pivot up over the top of the instrument panel and out of the way. Following an airbag 
deployment, the airbag cushion quickly deflates by venting the inert gas through vent holes within the fabric used to 
construct the back (windshield side) of the airbag cushion. 


Proper diagnosis of the PAB inflator and squib circuits requires the use of a diagnostic scan tool. Refer to the appro- 
priate diagnostic information. 
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REMOVAL 


NON-DEPLOYED AIRBAG 


1. Open hood. 
2. Disconnect and isolate the battery negative cable. 


WARNING: Wait two minutes for the airbag system 
reserve capacitor to discharge before beginning 
any airbag system or component service. Failure 
to do so may result in accidental airbag deploy- 
ment, personal injury or death. 


3. Remove both left and right A-pillar trim panels 
(Refer to 23 - BODY/INTERIOR/A-PILLAR TRIM - 
REMOVAL). 


4. Remove instrument panel top cover (Refer to 23 - 
BODY/INSTRUMENT PANEL/INSTRUMENT 
PANEL TOP COVER - REMOVAL). 


5. Remove the glove box (Refer to 23 - BODY/IN- 
STRUMENT PANEL/GLOVE BOX - REMOVAL). 


6. Remove PAB cover screws. 


818416db 


7. Remove two fasteners (2) retaining PAB to instru- 
ment panel assembly inside glove box opening. 


8. Disconnect the two PAB squib connectors (1). 
9. Remove PAB from vehicle. 


DEPLOYED AIRBAG 


1. Open hood. 
2. Disconnect and isolate the battery negative cable. 


WARNING: Wait two minutes for the airbag system 
reserve capacitor to discharge before beginning 
any airbag system or component service. Failure 
to do so may result in accidental airbag deploy- 
ment, personal injury or death. 


3. Roll/fold PAB towards instrument panel. 


4. Close door over folded airbag and tape door 
closed. 


5. Remove both left and right A-pillar trim panels 
(Refer to 23 - BODY/INTERIOR/A-PILLAR TRIM - 
REMOVAL). 

6. Remove instrument panel top cover (Refer to 23 - 
BODY/INSTRUMENT PANEL/INSTRUMENT 
PANEL TOP COVER - REMOVAL). 


7. Remove the glove box (Refer to 23 - BODY/IN- 
STRUMENT PANEL/GLOVE BOX - REMOVAL). 


8. Remove PAB cover screws. 

9. Remove two fasteners (2) retaining PAB to instrument panel assembly inside glove box opening. 
10. Disconnect the two PAB squib connectors (1). 

11. Remove PAB from vehicle. 
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INSTALLATION 


1. 
2. 


Place PAB into instrument panel opening. 

Install the two fasteners (2) retaining PAB to instru- 
ment panel assembly inside glove box opening. 
Tighten to 9.5 N-m (84 in. 16$.). 


. Connect the two PAB squib connectors (1). 
. Install PAB cover screws. 
. Install the right and left A-pillar trim panels (Refer 


to 23 - BODY/INTERIOR/A-PILLAR ТАМ - 
INSTALLATION). 


. Install the glove box (Refer to 23 - BODY/INSTRU- 


MENT PANEL/GLOVE BOX - INSTALLATION). 


. Install instrument panel top cover (Refer to 23 - 


BODY/INSTRUMENT PANEL/INSTRUMENT 
PANEL TOP COVER - INSTALLATION). 


WARNING: Do not connect the battery negative 
cable (Refer to 8 - ELECTRICAL/RESTRAINTS - 
DIAGNOSIS AND TESTING - AIRBAG SYSTEM). 
Personal injury or death may result if the system 
test is not performed first. 
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PASSENGER AIRBAG COVER 


REMOVAL 


1. Open hood. 
2. Disconnect and isolate the battery negative cable. 


WARNING: Wait two minutes for the airbag system reserve capacitor to discharge before beginning any air- 
bag system or component service. Failure to do so may result in accidental airbag deployment, personal 
injury or death. 


3. Remove the passenger airbag from the instrument panel (Refer to 8 - ELECTRICAL/RESTRAINTS/PASSENGER 
AIRBAG - REMOVAL). 


4. Unhook the trim cover from the passenger airbag by lifting the cover over the hook and latch retainers. 


INSTALLATION 
1. Install the passenger airbag trim cover over the hook and loop retainers on the passenger airbag. 


2. Install the passenger airbag in the instrument panel (Refer to 8 - ELECTRICAL/RESTRAINTS/PASSENGER AIR- 
BAG - INSTALLATION). 


WARNING: Do not connect the battery negative cable (Refer to 8 - ELECTRICAL/RESTRAINTS - DIAGNOSIS 
AND TESTING - AIRBAG SYSTEM). Personal injury or death may result if the system test is not performed 
first. 
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REAR CENTER SEAT BELT AND RETRACTOR 
REMOVAL 


1. If center rear seatbelt (1) is latched to its anchor, 
detach the Quick Connect Anchor by depressing 
tab (2). 
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2. |f seatbelt is unlatched from its anchor then remove 


it from its stowage slot on the right quarter trim 
panel. 


3. Remove C-pillar upper trim panel (1) (Refer to 23 - 


BODY/INTERIOR/C-PILLAR TRIM - REMOVAL). 

4. Feed seatbelt webbing through C-pillar upper trim 
panel. 

5. Remove the rear center seatbelt upper turning loop 
bolt (2). 

6. Remove the rear center seatbelt retractor retaining 
bolt (5) from the D-pillar (3). 

7. Remove rear center seatbelt retractor (4) from the 
vehicle. 
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INSTALLATION 


1. Position rear center seatbelt retractor into hollow in 
the D-pillar (3). 

2. Install the rear center seatbelt retractor retaining 
bolt (5). Tighten bolt to 40 N-m (29.5 ft. Ibs.). 

3. Feed seatbelt webbing through upper C-pillar trim 
panel. 

4. Install the upper C-pillar trim panel (Refer to 23 - 
BODY/INTERIOR/UPPER  C-PILLAR TRIM - 
INSTALLATION). 


5. If replacing the seatbelt into the latch stowage, 


place into slot and push down. 


6. If latching seatbelt (1) to anchor (2), attach Quick 


Connect Anchor (2). 
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REAR SEAT BELT AND RETRACTOR 


REMOVAL 
1. Remove the upper C-pillar trim (6) (Refer to 23 - 


BODY/INTERIOR/UPPER C-PILLAR TRIM - 
INSTALLATION). 


2. Remove the rear quarter panel trim (Refer to 23 - 
BODY/INTERIOR/REAR QUARTER PANEL TRIM - 
INSTALLATION). 

3. Remove the rear outer seatbelt anchor bolt (2). 

4. Feed the seatbelt webbing through the upper C-pil- 
lar trim panel (6). 

5. Remove the upper seatbelt turning loop bolt (5). 


6. Remove the rear outer seatbelt retractor retaining 
bolt (3). 


oe 


7. Remove the rear outer seatbelt retractor (4) from TENE Se 
the C-pillar (1). Li а 


INSTALLATION 


1. Position the rear outer seatbelt retractor (4) into the 
C-pillar (1). 

2. Install the rear outer seatbelt retractor retaining bolt 
(3). Tighten bolt to 40 N-m (29.5 ft. Ibs.). 


3. Install the upper seatbelt turning loop bolt (5). 
Tighten bolt to 40 N-m (29.5 ft. Ibs.). 


4. Feed the seatbelt webbing through the upper C-pil- 
lar trim panel (6). 

5. Install the rear outer seatbelt anchor bolt (2). 
Tighten bolt to 40 N-m (29.5 ft. Ibs.). 


6. Install the rear quarter panel trim (Refer to 23 - 
BODY/INTERIOR/REAR QUARTER PANEL TRIM - 
INSTALLATION). 


7. Install upper C-pillar trim (6) (Refer to 23 - BODY/ 
INTERIOR/UPPER C-PILLAR TRIM - INSTALLA- 
TION). 


РМ 
REAR SEAT BELT BUCKLE 


REMOVAL 
CENTER/LEFT BUCKLE 


1. Remove the rear seat cushion (Refer to 23 - 
BODY/SEATS/REAR SEAT CUSHION 
REMOVAL) 


2. Remove the left and center seatbelt buckle retain- 
ing bolt (2). 

3. Remove the left and center seatbelt buckle (1) from 
the vehicle. 
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RIGHT BUCKLE/CENTER SEAT BELT ANCHOR LATCH 


1. Remove the rear seat cushion (Refer to 23 - 
BODY/SEATS/REAR SEAT CUSHION 
REMOVAL). 

2. Remove the right buckle/center seatbelt anchor 
latch retaining bolt (2). 

3. Remove the right buckle/center seatbelt anchor 
latch (1) from the vehicle. 


INSTALLATION 
CENTER/LEFT BUCKLE 


1. Position the buckle (1) over the left inner seat back 
hinge and install the retaining bolt (2). Tighten bolt 
to 56 N-m (41.5 ft. Ibs.). 


2. Install the rear seat cushion (Refer to 23 - BODY/ 
SEATS/REAR SEAT CUSHION - INSTALLATION). 
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RIGHT BUCKLE/CENTER SEAT BELT АМСНОК LATCH 


1. Position the right buckle/center seatbelt anchor 
latch (1) in the vehicle. 

2. Install the right buckle/center seatbelt anchor latch 
retaining bolt (2). Tighten bolt to 56 N-m (41.5 ft. 
[05.). 

3. Install the rear seat cushion (Refer to 23 - BODY/ 
SEATS/REAR SEAT CUSHION - INSTALLATION). 
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SEAT BELT-TENSIONER 
DESCRIPTION 


Seat belt tensioners supplement the dual front airbags for this vehicle. The seat belt tensioners are integral to the 
front outboard seat belt retractor units, which are secured to the inner B-pillar on the right and left sides of the 
vehicle. The retractor is concealed beneath the molded plastic inner B-pillar trim. 


The seat belt tensioner consists primarily of a sprocket/pinion, a steel tube, a cast metal housing, numerous steel 
balls, a stamped metal ball trap, a torsion bar and a small pyrotechnically activated gas generator with a connector 
receptacle. All of these components are located on one side of the retractor spool on the outside of the retractor 
housing except for the torsion bar, which serves as the spindle upon which the retractor spool rides. The seat belt 
tensioners are controlled by the Occupant Restraint Controller (ORC) and are connected to the vehicle electrical 
System through a dedicated take out of the body wire harness by a keyed and latching yellow molded plastic con- 
nector insulator to ensure a secure connection. 


The seat belt tensioners cannot be repaired and, if ineffective or damaged, the entire front seat belt and retractor 
unit must be replaced. If the front airbags have been deployed, the seat belt tensioners have also been deployed. 
The seat belt tensioners are not intended for reuse and must be replaced following any front airbag deployment. A 
growling or grinding sound while attempting to operate the seat belt retractor is a sure indication that the seat belt 
tensioner has been deployed and requires replacement (Refer to 8 - ELECTRICAL/RESTRAINTS/FRONT SEAT 
BELT & RETRACTOR - REMOVAL). 


OPERATION 


The seat belt tensioners are deployed in conjunction with the dual front airbags by a signal generated by the Occu- 
pant Restraint Controller (ORC) through the driver or passenger seat belt tensioner line 1 and line 2 (or squib) 
circuits. When the ORC sends the proper electrical signal to the tensioners, the electrical energy generates enough 
heat to initiate a small pyrotechnic gas generator. 


The gas generator is installed in one end of a steel tube that contains numerous steel balls. As the gas expands, 
it pushes the steel balls through the tube into a cast metal housing, where a ball guide directs the balls into engage- 
ment with the teeth of a sprocket that is geared to one end of the retractor spool. As the balls drive past the 
sprocket, the sprocket turns and drives the seat belt retractor spool causing the slack to be removed from the front 
seat belts. The ball trap captures the balls as they leave the sprocket and are expelled from the housing. 


Removing excess slack from the front seat belts not only keeps the occupants properly positioned for an airbag 
deployment following a frontal impact of the vehicle, but also helps to reduce injuries that the occupant might expe- 
rience in these situations as a result of harmful contact with the steering wheel, steering column, instrument panel 
or windshield. Also, the seat belt tensioner torsion bar that the retractor spool rides upon is designed to deform in 
order to control the loading being applied to the occupants by the seat belts during a frontal impact, further reducing 
the potential for occupant injuries. 


The ORC monitors the condition of the seat belt tensioners through circuit resistance, and will illuminate the airbag 
indicator in the ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN) and 
store a Diagnostic Trouble Code (ОТС) for any fault that is detected. Proper diagnosis of the seat belt tensioner gas 
generator and the seat belt tensioner squib circuits requires the use of a diagnostic scan tool. Refer to the appro- 
priate diagnostic information. 
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SENSOR-SEAT WEIGHT 
DESCRIPTION 


The seat weight sensors are strain gauge-type units. 
The electronic elements of the sensor are encased 
within the sensor body (4). Four sensors are used in 
the Occupant Classification System (OCS). The sen- 
Sors are located below the seat cushion between the 
seat adjuster track and the seat adjuster riser at each 
corner of the passenger side front seat. 


A threaded mounting stud (2) on each sensor Боду is 
secured by a nut to the seat adjuster riser, and two 
nuts secure each sensor mounting flange (1) to two 
studs integral to the front and rear of the inboard and 
outboard passenger side lower seat adjuster tracks. A 
molded connector receptacle (3) integral to each sen- 
sor body is oriented towards the center of the seat 
and is connected to the vehicle electrical system 
through a dedicated connector and take out of the 
passenger seat wire harness beneath the seat cush- 
ion. 
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The seat weight sensors cannot be adjusted or 
repaired and, if faulty or damaged, the entire sensor must be replaced. 


OPERATION 


The seat weight sensor units are designed to sense the relative weight of a load applied to the passenger side front 
seat, which provides a logic input to the microprocessor of the Occupant Classification Module (OCM). When any 
load is applied to the seat the load is transmitted through the sensor mounting flange to the sensor body (strain 
gauge) of each sensor, causing a change of electrical resistance through the strain gauge. These changes in resis- 
tance within the internal sensor circuitry change the sensor output voltage. 


Each weight sensor receives a nominal five volts and a clean ground through parallel hard wired circuits from the 
OCM. The OCM then monitors the output voltage of each sensor on dedicated hard wired data communication 
circuits. The hard wired circuits between the sensors and the OCM may be diagnosed and tested using conven- 
tional diagnostic tools and procedures. However, the most reliable, efficient, and accurate means to diagnose the 
seat weight sensor inputs to the OCM, and the electronic message communication between the OCM and the Occu- 
pant Restraint Controller (ORC) requires the use of a diagnostic scan tool. Refer to the appropriate diagnostic infor- 
mation. 


REMOVAL 


WARNING: To avoid personal injury or death, never strike or drop a seat weight sensor or the passenger 
side front seat assembly to which the sensors are secured as it can damage the sensors or affect their 
calibration. The seat weight sensors and the passenger side front seat assembly must be handled with care 
to avoid damage to the sensors. Do not sit upon or place any loads upon a passenger side front seat while 
it is removed from its mounts in or outside of the vehicle. If an individual sensor is dropped or damaged, 
replace the sensor with a new and unused unit. If a seat has been dropped during removal or loaded while 
removed from its mounts, replace each of the seat weight sensors with new and unused units. Failure to 
observe this warning could result in an accidental, incomplete, or improper passenger side front supple- 
mental restraint deployment. 


РМ 


1. Disconnect and isolate the battery negative cable. 


WARNING: Wait two minutes for the system 
reserve capacitor to discharge before servicing 
any airbag components. 


2. Remove the passenger front seat from the vehicle 
as a unit (Refer to 23 - BODY/SEATS/SEAT - 
FRONT - REMOVAL) 


CAUTION: Strain gauge alignment tool 9689 (2) 
must be used to secure the body of the seat 
weight sensor (1) from any rotation during 
removal or installation of the nut that secures the 
sensor stud to the seat adjuster riser. In addition, 
the sensor fasteners should always be serviced 
using hand tools ONLY, and not electric or pneu- 
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matic power tools. Failure to observe these precautions may result in irreversible sensor damage and 


require sensor replacement. 


3. Remove the passenger front seat riser from the seat (Refer to 23 - BODY/SEATS/SEAT RISER - REMOVAL). 


4. Disconnect each weight sensor electrical connector 
and install strain gauge alignment tool 9689. 


5. Insert the fork (1) into weight sensor and seat the 
support yoke (2) firmly against the weight sensor 
cage. 

6. Remove center stud nut and repeat these steps for 
each of the four weight sensors. 


7. Separate the seat track from the seat risers. 


8. Remove the nuts securing the seat weight sensor 
to the adjuster track and remove the seat weight 
sensor. 
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INSTALLATION 


WARNING: To avoid personal injury or death, never strike or drop a seat weight sensor or the passenger 
side front seat assembly to which the sensors are secured as it can damage the sensors or affect their 
calibration. The seat weight sensors and the passenger side front seat assembly must be handled with care 
to avoid damage to the sensors. Do not sit upon or place any loads upon a passenger side front seat while 
it is removed from its mounts in or outside of the vehicle. If an individual sensor is dropped or damaged, 
replace the sensor with a new and unused unit. If a seat has been dropped during removal or loaded while 
removed from its mounts, replace each of the seat weight sensors with new and unused units. Failure to 
observe this warning could result in an accidental, incomplete, or improper passenger side front supple- 
mental restraint deployment. 


WARNING: To avoid personal injury or death on vehicles equipped with the Occupant Classification System 
(OCS), any time the passenger side front seat assembly has been removed or loosened from the vehicle for 
service of any vehicle component or system the Occupant Classification System Verification Test must be 
performed using a diagnostic scan tool and the Occupant Classification Seat Weight special tool following 
reinstallation. Refer to the appropriate diagnostic procedures. Failure to observe this warning could result 
in an accidental, incomplete, or improper passenger side front supplemental restraint deployment. 


CAUTION: Strain gauge alignment tool 9689 (2) 
must be used to secure the body of the seat 
weight sensor (1) from апу rotation during 
removal or installation of the nut that secures the 
sensor stud to the seat adjuster riser. In addition, 
the sensor fasteners should always be serviced 
using hand tools ONLY, and not electric or pneu- 
matic power tools. Failure to observe these pre- 
cautions may result in irreversible sensor damage 
and require sensor replacement. 


1. Install the seat weight sensor and install the nuts 
securing the seat weight sensor to the adjuster 
track. Tighten nuts to 28 N-m (21 ft. Ibs.). 


2. Place the seat track onto the seat riser. 
3. Install the nut on the center stud and repeat for each of the four weight sensors. 
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CAUTION: Do not tighten the center nut to Ше seat weight sensors without the use of strain gauge align- 
ment tool 9689. 


4. Insert the fork (1) into weight sensor and seat the 
support yoke (2) firmly against the weight sensor 
cage. Tighten nut to 45 N-m (33 ft. Ibs.). Repeat for 
all four sensors. 
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5. Connect each weight sensor electrical connector. 


6. Reinstall the passenger front seat (Refer to 23 - 
BODY/SEATS/SEAT - INSTALLATION). 


WARNING: Do not connect the battery negative 
cable (REFER TO 8 - ELECTRICAL/RESTRAINTS - 
DIAGNOSIS AND TESTING - AIRBAG SYSTEM). 
Personal injury or death may result if the system 
test is not performed first. 


WARNING: Following successful completion of the 
Airbag System verification test procedure, perform 
the Occupant Classification System Verification 
Test using a diagnostic scan tool and the Occu- 
pant Classification Seat Weight special tool 9077. 
Refer to the appropriate diagnostic information. 
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SPEED CONTROL 
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SPEED CONTROL 
DESCRIPTION 


The speed control system is fully and electronically controlled by the Powertrain Control Module (PCM). A cable 
and a vacuum controlled servo are not used. This is a servo-less system. The switch is labeled: ON/OFF, 
RES/ACCEL, SET, COAST, and CANCEL. 


The system is designed to operate at speeds above 25 mph (40 km/h). 


WARNING: the use of speed control is not recommended when driving conditions do not permit maintaining 
a constant speed, such as in heavy traffic or on roads that are winding, icy, snow covered, or slippery. 


OPERATION 


OPERATION 


When speed control is activated by depressing the ON switch, the PCM allows a set speed to be stored in RAM for 
speed control. To store a set speed, depress and release the SET switch while the vehicle is moving at a speed 
between 25 and 85 mph (40 km/h and 137 km/h). In order for the speed control to engage, the brakes cannot be 
applied, nor can the gear selector be indicating the transmission is in Park or Neutral (ATX) or 1st/2nd gear (MTX). 
The speed control can be disengaged manually by: 


e Stepping on the brake pedal 

e Depressing the OFF switch 

e Depressing the CANCEL switch. 

е Depressing the clutch pedal 

e Operating in 1st or 2nd gear (autostick, if equipped) 


NOTE: Turning the system off by depressing the OFF switch or turning off the ignition switch will erase the 
set speed stored in the PCM. 


For added safety, the speed control system is programmed to disengage for any of the following conditions: 

e An indication of Park or Neutral 

e A rapid increase rpm (indicates that the clutch has been disengaged) 

e Excessive engine rpm (indicates that the transmission may be in a low gear) 

e The speed signal increases at a rate of 10 mph (16 km/h) per second (indicates that the co-efficient of friction 
between the road surface and tires is extremely low) 

e The speed signal decreases at a rate of 10 mph (16 km/h) per second (indicates that the vehicle may have 
decelerated at an extremely high rate) 

e |f the actual speed is greater than 20 mph (32 km/h) over the set speed. 

e Autostick shifts into 1st or 2nd gear (autostick, if equipped) 


Once the speed control has been disengaged, depressing the RESUME switch when speed is greater than 20 mph 
(32 km/h) allows the vehicle to resume control to the target speed that was stored in the PCM. 


While the speed control is engaged, the driver can increase the vehicle speed by depressing the ACCEL switch. 
The new target speed is stored in the PCM when the ACCEL switch is released. The PCM also has a tap-up feature 
in which target speed increases by 2 mph (3 km/h) for each momentary switch activation of the ACCEL switch. The 
РОМ also provides a means to decelerate to a new lower target speed without disengaging speed control. Depress 
and hold the COAST switch until the desired speed is reached, then release the switch. 


The РОМ also has a Tap Down feature in which target speed decreases at 1 mph (1.5 km/h) for each momentary 
Switch activation of the coast switch. 


OPERATION - CHECKING FOR DIAGNOSTIC CODES 


When trying to verify a speed control system electronic malfunction: Connect a scan tool if available to the data link 
connector. The connector is located near the steering column, and at lower edge of the dash panel. 
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A speed control malfunction may occur without a diagnostic code being indicated. For further information and usage 
of the scan tool and a more complete list of Diagnostic Trouble Code and No Trouble Codes, refer to the Powertrain 
Diagnostic. 


DIAGNOSIS AND TESTING - ROAD TEST 


Perform a vehicle road test to verify reports of speed control system malfunction. The road test should include atten- 
tion to the speedometer. Speedometer operation should be smooth and without flutter at all speeds. 


Flutter in the speedometer indicates a problem which might cause surging in the speed control system. The cause 
of any speedometer problems should be corrected before proceeding. Refer to the Instrument Cluster for speed- 
ometer diagnosis. 
If a road test verifies an inoperative system, and the speedometer operates properly, check for: 
• A Diagnostic Trouble Code (ОТС). If a DTC exists, conduct tests per the Powertrain Diagnostic Procedures. 
e A misadjusted brake (stop) lamp switch. This could also cause an intermittent problem. 
e Conduct electrical test at PCM. 


CAUTION: When test probing for voltage or continuity at electrical connectors, care must be taken not to 
damage connector, terminals or seals. If these components are damaged, intermittent or complete system 
failure may occur. 
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SWITCH 
REMOVAL 


WARNING: 

e Do not place a non-deployed airbag face down on a hard surface, the airbag will propel into the air if 
accidentally deployed, and could result in serious or fatal injury. 

e Disconnect and isolate the battery negative (ground) cable before beginning steering wheel removal or 
installation. This will disable the front airbag system. Failure to disconnect the battery could result in 
accidental front airbag module deployment and possible personal injury. 

e Allow the front airbag system capacitor to discharge for two minutes before removing the steering wheel 
or any front airbag system component. 


The speed control switches is mounted in the steering 
wheel and wired through the clock spring device under 
the airbag module. 


1. Adjust the steering wheel so that the tires are in 
the STRAIGHT-AHEAD position. 


2. Remove the negative battery cable. 
3. Turn off ignition. 
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4. Remove air bag, refer to the Restraint systems 
section. 


8182b585 


РМ 


5. Disconnect the connector from the clockspring. 
6. Remove the three mounting fasteners. 
7. Remove the horn switch. 


8. Remove 2 speed control switch mounting screws. 
9. Disconnect the electrical connector. 
10. Remove switch. 


INSTALLATION 


The speed control switch is mounted in the steering 
wheel and wired through the clock spring device under 
the airbag module. 
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1. Connect the electrical connector to speed control 
switch. 


2. Install the 2 speed control screw. 


З. Tighten the screws (1) to 1.6 М.т (15 in. 105.). 
Make sure rubber seal is in place around switch. 


4. Install the horn switch. 
5. Install the three mounting fasteners. 
6. Connect the electrical connector to the clockspring. 
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7. Install the driver airbag (3). (Refer to 8 - ELECTRI- 
CAL/RESTRAINTS/DRIVER AIRBAG - INSTALLA- 
TION) 


WARNING: Do not connect battery negative cable 
yet. Refer first to airbag system test. (Refer to 8 - 
ELECTRICAL/RESTRAINTS - DIAGNOSIS AND 
TESTING) 


8. Reconnect battery using Airbag System Test proce- 
dure in Restraints. (Refer to 8 - ELECTRICAL/RE- 
STRAINTS - DIAGNOSIS AND TESTING) 


9. Close hood. 
10. Verify vehicle and system operation. 
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VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 
DIAGNOSIS AND TESTING 


80-4 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS ——————————————————— РМ 
B1A20-PRE-ARM TIMEOUT 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
During the VTSS pre-arm process. 
e Set Condition: 
If the VTSS pre-arm sequence is interrupted within 16 seconds after securing the vehicle. 


Possible Causes 


INTERMITTENT PROBLEM WITH FUSED (В+) TO CLUSTER 
INTERMITTENT PROBLEM WITH CAN B BUS CIRCUITS TO CLUSTER 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


NOTE: Diagnose any related Communication DTC(s) before continuing. 
With a scan tool, read and record DTC(s). 
With the scan tool, clear DTC(s). 
Turn the ignition off and remove the key from the ignition. 
Lock and close all doors to allow the VTSS to go from pre-arm to armed status and wait one minute. 
Disarm the VTSS. 
Using the scan tool, read DTC(s). 
Does the DTC reset? 
Yes >> Remove the Cluster and inspect the Fused В (+) and both CAN B BUS circuits for spread terminals or 
intermittent opens. 
No >> ОТС is not active at this time. Test complete. 


РМ —————————————— VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 


B1A3C-INTERNAL SIREN BATTERY 
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For а complete wiring diagram Refer to Section 8W. 


80-6 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS ——— РМ 


e When Monitored: 
Continuously with the engine over 600 RPM. 

e Set Condition: 
When the internal battery within the siren does not charge as expected, the Intrusion Transceiver Module (ITM) 
sets this code. 


Possible Causes 


VEHICLE STORED WITH NO BATTERY VOLTAGE FOR EXTENDED PERIOD OF TIME 
SIREN 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


With a scan tool, read and record DTC(s). 

With the scan tool, clear DTC(s). 

Start the engine and allow it to idle for 2 minutes then turn the engine off. 
Using the scan tool, read DTC(s). 


Does the DTC reset? 


Yes >> Go To2 
No >> РТС is not active at this time. Test complete. 


2. VEHICLE STORED WITH NO BATTERY VOLTAGE FOR EXTENDED PERIOD OF TIME 


NOTE: If the vehicle was allowed to sit with no battery voltage for an extended period of time the back up 
battery located in the siren may discharge and need to be recharged. 


Was the vehicle battery power just restored after the vehicle was stored with no power for an extended 
period of time? 
Yes >> Allow the vehicle to sit with a fully charged battery for two hours then restart this procedure. 


No >> Replace the Siren the in accordance with the Service Information. (Refer to 8 - ELECTRICAL/ELEC- 
TRONIC CONTROL MODULES - STANDARD PROCEDURE). 


РМ ——————————————— VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 
B1A3D-SIREN BATTERY TAMPER / LOSS OF POWER SUPPLY 
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For а complete wiring diagram Refer to Section 8W. 


80-8 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS ——— РМ 


e When Monitored: 
Continuously with the VTSS armed. 


e Set Condition: 
If the ПМ detects incorrect voltage at the siren this code will set. 


Possible Causes 


HARNESS TAMPERING / INTERMITTENT CONDITION 


(A414) FUSED B(4) CIRCUIT 
(2908) GROUND OPEN 
SIREN 


Diagnostic Test 


1 . INSPECT SIREN HARNESS 
Inspect the wiring harness to the siren for any signs of tampering or intermittent condition. 


Were there any problems found? 


Yes >> Repair wiring as necessary. 


Perform BODY VERIFICATION TEST — VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> Go To2 


2. DETERMINING IF DTC IS CURRENT 
With a scan tool, read and record DTC(s). 
With the scan tool, clear DTC(s). 
Turn the ignition off and remove the key from the ignition. 
Lock and close all doors to allow the VTSS to go from pre-arm to armed status and wait one minute. 
Disarm the VTSS. 
Using the scan tool, read DTC(s). 
Does the DTC reset? 


Yes >> Go To З 


No >> ОТС is not active at this time. Test complete. 


Perform BODY VERIFICATION TEST — VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


РМ-----------------УЕНІПЕТНЕЕТ SECURITY - 


Э. CHECK THE (A414) FUSED В(+) CIRCUIT AT THE SIREN 


ELECTRICAL DIAGNOSTICS 8Q- 9 


Turn the ignition off. 
Disconnect the Siren connector. 
Using a 12-volt test light connected to ground, check the (A414) Fused 
В(+) circuit at the siren connector. 
Does the test light illuminate brightly? 


Yes >> Go То 4 


No >> Hepair the (A414) Fused В(+) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1 (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


4. CHECK THE (Z908) GROUND CIRCUIT AT THE SIREN 


SIREN 
(EXPORT) 


815f1c53 


Using a 12-volt test light connected to 12-volts, check the (Z908) 
Ground circuit at the siren connector. 


Does the test light illuminate brightly? 


Yes >> Replace the Siren in accordance with the Service Informa- 
tion. 
Perform BODY VERIFICATION TEST – VER 1 (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Repair Ше (2908) Ground circuit for an open. 
Perform BODY VERIFICATION TEST – VER 1 (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


SIREN 
(EXPORT) 


815f1c61 


80-10 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS ——— PM 
B1A3E-SIREN / ПМ MISMATCH 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
While the VTSS is armed. 
e Set Condition: 
ITM losses battery voltage. 


Possible Causes 


CAN B BUS COMMUNICATION PROBLEMS 
INTERMITTENT LOSS OF FUSED B(+) TO THE ITM WITH THE VTSS ARMED 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


NOTE: Diagnose any related Communication DTC(s) before continuing. 

With a scan tool, read and record DTC(s). 

With the scan tool, clear DTC(s). 

Turn the ignition off and remove the key from the ignition. 

Lock and close all doors to allow the VTSS to go from pre-arm to armed status and wait one minute. 
Disarm the VTSS. 

Using the scan tool, read DTC(s). 


Does the DTC reset? 


Yes >> Check for and correct any САМ B Bus DTO's set in the ПМ or other modules. Also check for intermit- 
tent loss Fused В(+) to the ПМ. 
Perform BODY VERIFICATION TEST — VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> ОТС is not active at this time. Test complete. 


Perform BODY VERIFICATION TEST — VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


РМ------------------ VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-11 
B1A3F-ITM ARMING SEQUENCE PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
During the VTSS pre-arm process. 
e Set Condition: 
ITM losses battery voltage. 


Possible Causes 


CAN B BUS COMMUNICATION PROBLEMS 
INTERMITTENT LOSS OF FUSED В(+) TO THE ПМ DURING THE VTSS PRE-ARM PROCESS 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


NOTE: Diagnose any related Communication DTC(s) before continuing. 

With a scan tool, read and record DTC(s). 

With the scan tool, clear DTC(s). 

Turn the ignition off and remove the key from the ignition. 

Lock and close all doors to allow the VTSS to go from pre-arm to armed status and wait one minute. 
Disarm the VTSS. 

Using the scan tool, read DTC(s). 


Does the DTC reset? 


Yes >> Check for and correct any САМ B Bus DTO's set in the ПМ or other modules. Also check for intermit- 
tent loss Fused В(+) to the ПМ. 
Perform BODY VERIFICATION TEST — VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> ОТС is not active at this time. Test complete. 


Perform BODY VERIFICATION TEST — VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


80-12 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS —— РМ 
B2206-CURRENT VIN MISSING/MISMATCH 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Anytime the ignition key is in the ON position. 
e Set Condition: 
VIN stored in Intrusion Transceiver Module does not match the VIN stored in the Cluster. 


Possible Causes 
INTRUSION TRANSCEIVER MODULE SWAPPED FROM DIFFERENT VEHICLE 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 

With a scan tool, read and record DTC(s). 

With the scan tool, clear DTC(s). 

Turn the ignition off and remove the key from the ignition. 

Lock and close all doors to allow the VTSS to go from pre-arm to armed status and wait one minute. 
Disarm the VTSS. 

Using the scan tool, read DTC(s). 


Does the DTC reset? 


Yes >> Using the scan tool under Miscellaneous functions initialize the Intrusion Transceiver Module. 


Perform BODY VERIFICATION TEST — VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> ОТС is not active at this time. Test complete. 


Perform BODY VERIFICATION TEST — VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


РМ ——— —— — —— — VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-13 
B222A-VEHICLE LINE MISMATCH 


For a complete wiring diagram Refer to Section 8W. 


• When Monitored: 
Anytime the ignition key is in the ON position. 


e Set Condition: 
If the Intrusion Transceiver Module is not configured. 


Possible Causes 
INTRUSION TRANSCEIVER MODULE CONFIGURATION 


Diagnostic Test 


1 . CONFIGURE THE INTRUSION TRANSCEIVER MODULE 

Using the scan tool under miscellaneous functions perform the initialization procedure for the Intrusion Transceiver 
Module. 

With the scan tool, clear DTC(s). 

Turn the ignition off and remove the key from the ignition. 

Lock and close all doors to allow the VTSS to go from pre-arm to armed status and wait one minute. 

Disarm the VTSS. 

Using the scan tool, read DTC(s). 


Does the DTC reset? 


Yes >> Replace the Intrusion Transceiver Module in accordance with the Service Information. 
Perform BODY VERIFICATION TEST – VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> Test complete. 


Perform BODY VERIFICATION TEST — VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


80-14 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS ——— РМ 
B223C-INTRUSION TRANSCEIVER MODULE INTERNAL 


For a complete wiring diagram Refer to Section 8W. 
• When Monitored: 
Ignition on. 
e Set Condition: 
Internal Intrusion Transceiver Module test failed. 


Possible Causes 
INTRUSION TRANSCEIVER MODULE 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 

With a scan tool, read and record DTC(s). 

With the scan tool, clear DTC(s). 

Turn the ignition off and remove the key from the ignition. 

Lock and close all doors to allow the VTSS to go from pre-arm to armed status and wait one minute. 
Disarm the VTSS. 

Using the scan tool, read DTC(s). 


Does the DTC reset? 


Yes >> Replace the Intrusion Transceiver Module in accordance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


No >> ОТС is not active at this time. Test complete. 


Perform BODY VERIFICATION TEST — VER 1 (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


РМ----------------- VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-15 
U0019-CAN B BUS – ПМ 
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For а complete wiring diagram Refer to Section 8W. 


80-16 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS —— PM 


е When Monitored: 
Continuously 
e Set Condition: 
Whenever the CAN B Bus (+) or CAN B Bus (-) circuit is open, shorted to voltage or shorted to ground. 


Possible Causes 


CAN B BUS DTC’s IN TOTALLY INTEGRATED POWER MODULE 


(055) CAN В BUS (+) CIRCUIT OPEN 
(D54) CAN B BUS (-) CIRCUIT OPEN 
INTRUSION TRANSCEIVER MODULE 


Diagnostic Test 


1. CHECK FOR АСТМЕ DTCS 


With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 


2. CHECK TOTALLY INTEGRATED POWER MODULE DTC’s 
With the scan tool, read TIPM active DTC’s. 
Does the scan tool display any CAN В BUS DTC’s - ACTIVE? 


Yes >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) 
No >> Go To 3 


РМ VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-17 
3. (D55) CAN B BUS (+) CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the negative battery cable. ik 


Disconnect the Intrusion Transceiver Module connector. 

Disconnect the TIPM C3 connector. 

Measure the resistance of the (D55) CAN B Bus (+) circuit between the 

TIPM СЗ connector and the Intrusion Transceiver Module connector. 
Is the resistance below 2.0 ohms? 


Yes >> Go To 4 


No >> Repair the (D55) CAN B Bus (+) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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4. (D54) CAN B BUS (-) CIRCUIT OPEN 
Measure the resistance of the (D54) CAN B Bus (-) circuit between the 
TIPM C3 connector and the Intrusion Transceiver Module connector. rS 


Is the resistance below 2.0 ohms? 


Yes >> Нерасе the Intrusion Transceiver Module in accordance 


with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


Repair the (D54) CAN B Bus (-) circuit for an open. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE (TIPM) 


For a complete wiring diagram Refer to Section 8W. 


80-18 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS ———РМ 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0151-LOST COMMUNICATION WITH OCCUPANT RESTRAINT CONTROLLER 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0154-LOST COMMUNICATION WITH OCCUPANT CLASSIFICATION MODULE 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0155-LOST COMMUNICATION WITH CLUSTER/CCN 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0168-LOST COMMUNICATION WITH VEHICLE SECURITY CONTROL MODULE 
(SKREEM/WCM) 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0184-LOST COMMUNICATION WITH RADIO 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0186-LOST COMMUNICATION WITH AUDIO AMPLIFIER 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0195-LOST COMMUNICATION WITH SDARS 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0197-LOST COMMUNICATION WITH HANDS FREE PHONE 


For a complete wiring diagram Refer to Section 8W. 


РМ----------------- VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-19 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0199-LOST COMMUNICATION WITH DRIVER DOOR MODULE 


For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0200-LOST COMMUNICATION WITH PASSENGER DOOR MODULE 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


80-20 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS —————————————————— PM 
U110D-LOST COMMUNICATION WITH SECURITY SIREN 
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For а complete wiring diagram Refer to Section 8W. 


РМ------------------ VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-21 


e When Monitored: 
Continuously while the VTSS is armed. 
e Set Condition: 
If the Intrusion Transceiver Module does not receive messages from the Siren. 


Possible Causes 


INTERMITTENT CONDITION 
A414) FUSED В+ CIRCUIT OPEN 
Z908) GROUND CIRCUIT OPEN 


D96) SIREN SIGNAL CONTROL CIRCUIT SHORT TO BATTERY 
D96) SIREN SIGNAL CONTROL CIRCUIT OPEN 

(D96) SIREN SIGNAL CONTROL CIRCUIT SHORT TO GROUND 
SIREN 

INTRUSION TRANSCEIVER MODULE 


Diagnostic Test 


1 . INTERMITTENT DTC 


With the scan tool, erase the current Intrusion Transceiver Module DTC's. 
Turn the ignition off. 

Arm the VTSS and wait 1 minute. 

Disarm the VTSS and turn the ignition on. 


Does the scan tool display the same DTC? 
Yes >> Go То2 


Мо >> The condition that caused this symptom is currently not present. Inspect the related wiring harness for 
a possible intermittent condition. Look for any chafed, pierced, pinched or partially broken wires. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. (A414) FUSED B+ 
Gain access to the VTSS Siren. 


Disconnect the Siren connector. 
Using a 12-volt test light connected to ground, check the (A414) Fused - 
B(+) circuit in the Siren connector. 

Does the test light illuminate brightly? 
Yes >> Со То3 


No >> Repair the (A414) Fused B+ circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


SIREN 
(EXPORT) 


815f1c53 


80-22 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 


3. (2908) GROUND CIRCUIT 


PM 


Using a 12-volt test light connected to 12-volts, check the (Z908) 
Ground circuit at the siren connector. 


Does the test light illuminate brightly? 
Yes >> Со To 4 


No >> Repair Ше (2908) Ground circuit for an open. 


Perform BODY VERIFICATION TEST - 1А. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 


STANDARD PROCEDURE) a 
2 о 
о 
SIREN 
(EXPORT) 
81561 
4. FAULTY SIREN 
Use the DRBIII® and set up as follows: 
Use the Scope input cable CH7058, Cable to Probe adapter CH7062, 
and the red and black test probes. «а» 
Connect the scope input cable to the channel one connector оп Ше (Go) 
DRBIII®. Attach the red and black leads and the cable to probe adapter n: 
to the scope input cable. 
Select DRBIII® Stand-alone. 
Select lab scope. 
Select Live. $————à 
Select 12 volt square wave. ч Е 


Press F2 for Scope. 


Press F2 and use the down arrow to set voltage range to 20 volts. 
Press F2 again when complete. 


Disconnect the Siren connector. 


Connect the black lead to the chassis ground. Connect the red lead to 
the (D96) Siren Signal Control circuit in the Siren connector. 


Close all doors and arm the VTSS. 
Observe the voltage displayed on the DRBIII9 Lab Scope. 


Is there a voltage square wave present 1 to 2 seconds? 


SIREN 
(EXPORT) 


81517484 


Yes >> Connect a known good siren and try to reset the DTC. If the DTC does not reset the original siren 
needs to be replaced. If the DTC does reset replace the Intrusion Transceiver Module in accordance 


with the Service Information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 


MODULES - STANDARD PROCEDURE) 
No >> Go To 5 
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9. (096) SIREN SIGNAL CONTROL CIRCUIT SHORT TO BATTERY 

Disconnect the Siren harness connector. 

Measure the voltage of the (D96) Siren Signal Control circuit. T 


Is there any voltage present? 


Yes >> Repair the (096) Siren Signal Control circuit for a short to 
voltage.Perform BODY VERIFICATION TEST - 1A. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go То 6 


6. (D96) SIREN SIGNAL CONTROL CIRCUIT SHORT TO GROUND 


SIREN 
(EXPORT) 


3 
2 
4 
о 


81519742 


Disconnect the Siren harness connector. 

Disconnect the Intrusion Transceiver Module harness connector. 

Measure the resistance between ground and the (D96) Siren Signal 

Control circuit. 

Is the resistance above 5.0 ohms? 

Yes >> Go To 7 

No >> Repair the (096) Siren Signal Control circuit for a short to 
ground. 


Perform BODY VERIFICATION TEST - 1A. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


SIREN 
(EXPORT) 


81517488 
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7. (096) SIREN SIGNAL CONTROL CIRCUIT OPEN 

Disconnect the Intrusion Transceiver Module harness connector. 

Measure the resistance of the (D96) Siren Signal Control circuit re 
between the Intrusion Transceiver Module and the Siren connector. 


Is the resistance below 5.0 ohms? 


Yes 


No 


>> 


>> 


Replace the Intrusion Transceiver Module in accordance 
with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


Repair the (D96) Siren Signal Control circuit for an open. 
Perform BODY VERIFICATION TEST - 1А. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


SIREN 
(EXPORT) 


R 


ЈЕ 


MODULE- 
INTRUSION 
TRANSCEIVER C1 


81813c3c 
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U1416-IMPLAUSIBLE SECURITY SIREN SIGNAL RECEIVED 


BATT A0 
[ | шори. | -—— : 
^ TOTALLY | овен [INTRUSION 
| [INTEGRATED | sci TRANSCEIVER 
| FUSE | POWER солто. | 
1 — — = 
| 30A l 5 
| | 096 
| | ; 
| | WTB 
| FUSE l 5 У 6202 
21 
| 10А | 
| x | 096 
| | т 
Б Е ТВА 
+ Y св 9 У 6200 
ми 096 
2 2 
RDAG WTIBR 
M А 6103 5 A 6104 
ми 096 
18 2 
ВОВ WTIBR 
SIREN 


2 G111 
BLACK 
3 
6 1 
1 
MODULE: 
SIREN INTRUSION 
(EXPORT) TRANSCEIVER C1 


81813433 


For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
Continuously while the VTSS is armed. 
e Set Condition: 
If the Intrusion Transceiver Module does not receive messages from the Siren. 


Possible Causes 


INTERMITTENT CONDITION 
A414) FUSED В+ CIRCUIT OPEN 
Z908) GROUND CIRCUIT OPEN 


D96) SIREN SIGNAL CONTROL CIRCUIT SHORT TO BATTERY 
D96) SIREN SIGNAL CONTROL CIRCUIT OPEN 

(D96) SIREN SIGNAL CONTROL CIRCUIT SHORT TO GROUND 
SIREN 

INTRUSION TRANSCEIVER MODULE 


Diagnostic Test 


1 . INTERMITTENT DTC 


With the scan tool, erase the current Intrusion Transceiver Module DTC's. 
Turn the ignition off. 

Arm the VTSS and wait 1 minute. 

Disarm the VTSS and turn the ignition on. 


Does the scan tool display the same DTC? 
Yes >> Go То2 


Мо >> The condition that caused this symptom is currently not present. Inspect the related wiring harness for 
a possible intermittent condition. Look for any chafed, pierced, pinched or partially broken wires. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


2. (A414) FUSED B+ 
Gain access to the VTSS Siren. 


Disconnect the Siren connector. 
Using a 12-volt test light connected to ground, check the (A414) Fused - 
B(+) circuit in the Siren connector. 

Does the test light illuminate brightly? 
Yes >> Со То3 


No >> Repair the (A114) Fused B+ circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


SIREN 
(EXPORT) 


815f1c53 
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3. (2908) GROUND CIRCUIT 


80 - 27 


Using a 12-volt test light connected to 12-volts, check the (Z908) 
Ground circuit at the siren connector. 


Does the test light illuminate brightly? 
Yes >> Со To 4 


No >> Repair Ше (2908) Ground circuit for an open. 


Perform BODY VERIFICATION TEST - 1А. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 


STANDARD PROCEDURE) a 
2 о 
о 
SIREN 
(EXPORT) 
81561 
4. FAULTY SIREN 
Use the DRBIII® and set up as follows: 
Use the Scope input cable CH7058, Cable to Probe adapter CH7062, 
and the red and black test probes. «а» 
Connect the scope input cable to the channel one connector оп Ше (Go) 
DRBIII®. Attach the red and black leads and the cable to probe adapter n: 
to the scope input cable. 
Select DRBIII® Stand-alone. 
Select lab scope. 
Select Live. $————à 
Select 12 volt square wave. ч Е 


Press F2 for Scope. 


Press F2 and use the down arrow to set voltage range to 20 volts. 
Press F2 again when complete. 


Disconnect the Siren connector. 


Connect the black lead to the chassis ground. Connect the red lead to 
the (D96) Siren Signal Control circuit in the Siren connector. 


Close all doors and arm the VTSS. 
Observe the voltage displayed on the DRBIII9 Lab Scope. 


Is there a voltage square wave present 1 to 2 seconds? 


SIREN 
(EXPORT) 


81517484 


Yes >> Connect a known good siren and try to reset the DTC. If the DTC does not reset the original siren 
needs to be replaced. If the DTC does reset replace the Intrusion Transceiver Module in accordance 


with the Service Information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 


MODULES - STANDARD PROCEDURE) 
No >> Go To 5 
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5. (D96) SIREN SIGNAL CONTROL CIRCUIT SHORT TO BATTERY 

Disconnect the Siren harness connector. 

Measure the voltage of the (D96) Siren Signal Control circuit. T 


Is there any voltage present? 


Yes >> Repair the (096) Siren Signal Control circuit for a short to 
voltage.Perform BODY VERIFICATION TEST - 1A. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go То 6 


6. (D96) SIREN SIGNAL CONTROL CIRCUIT SHORT TO GROUND 


SIREN 
(EXPORT) 


81519742 


Disconnect the Siren harness connector. 
Disconnect the Intrusion Transceiver Module harness connector. 
Measure the resistance between ground and the (D96) Siren Signal 
Control circuit. 

Is the resistance above 5.0 ohms? 


Yes >> Go To 7 


No >> Repair the (096) Siren Signal Control circuit for a short to 
ground. 
Perform BODY VERIFICATION TEST - 1А. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


SIREN 
(EXPORT) 


81517488 
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Г. (096) SIREN SIGNAL CONTROL CIRCUIT OPEN 


Disconnect the Intrusion Transceiver Module harness connector. 


Measure the resistance of the (D96) Siren Signal Control circuit {Si} 
between the Intrusion Transceiver Module and the Siren connector. [0] 
BLACK 3 
Is the resistance below 5.0 ohms? (Go) 


Yes >> Replace the Intrusion Transceiver Module in accordance 
with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 8 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Repair the (096) Siren Signal Control circuit for an open. 
Perform BODY VERIFICATION TEST - 1А. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 5 


[piis]. 


MODULE- 
INTRUSION 
TRANSCEIVER C1 81813c3c 


SIREN 
(EXPORT) 


R 
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B1A24-KEY NOT PROGRAMMED 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


Possible Causes 


KEY NOT PROGRAMMED 


SENTRY KEY REMOTE ENTRY MODULE (SKREEM) 


Diagnostic Test 


1 . PROGRAM ALL OF THE IGNITION KEYS 


Turn the ignition on. 
With the scan tool, attempt to program the key(s) into the SKREEM. 


Was the programming of the key(s) successful? 


Yes >> Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAL/VEHICLE THEFT SECURITY - 
STANDARD PROCEDURE). 


No >> Replace the ignition key and attempt to program it into the SKREEM. If the DTC resets, replace and 
program the SKREEM in accordance with the Service Information. 


NOTE: If this vehicle is equipped with a Steering Column Lock Module, it must be replaced along with the 
SKREEM. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAL/VEHICLE THEFT SECURITY - 
STANDARD PROCEDURE). 
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B1A25-INVALID KEY 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
At ignition on and during Key Programming Mode. 
e Set Condition: 
When the SKREEM does not receive a transponder response after 8 consecutive transponder read attempts 
within 2.0 seconds. 


Possible Causes 


MULTIPLE KEY OPERATION 


IGNITION KEY 
SKREEM 
INTERMITTENT WIRING HARNESS PROBLEM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


With the scan tool, read and record the SKREEM DTOs. 
With the scan tool, erase the SKREEM DTCs 
NOTE: Perform the following test several times to ensure the DTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTOs. 
Does the scan tool display the DTC that was previously erased? 


Yes >> Go To2 
No >> Go То 6 


2. CHECKING FOR MULTIPLE KEYS 


Are there multiple vehicle ignition keys available? 


Yes >> Go To З 
No >> Со То 4 


3. MULTIPLE KEY OPERATION 


NOTE: Perform the following steps using one of the vehicle ignition keys. When finished, repeat the pro- 
cedure using each of the other vehicle keys, one at a time. 

With the scan tool, erase the SKREEM DTCs. 

Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on 

With the scan tool, read the SKREEM DTOs. 


Is the DTC present for all ignition keys? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. 

No >> Heplace the ignition key(s) that cause the SKIM DTC. 
Perform SKREEM VERIFICATION TEST. 
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Д. REPROGRAM KEY 


With the scan tool, attempt to reprogram the ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTOs. 


Does the DTC set again? 
Yes >> Go To 5 
No >> Test complete. 


5. PROGRAM NEW IGNITION KEY 


Replace the ignition key with a new key. 

With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTCs. 


Does the DTC set again? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST 


No >> Test complete. 


6. INTERMITTENT WIRING HARNESS PROBLEM 
Turn the ignition off. 


NOTE: Check the following items: 

e Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 
wires. 

е Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

• Refer to any Technical Service Bulletins (TSB) that may apply. 


Were any problems found? 


Yes >> Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST 


No >> Test Complete. 


РМ----------------- VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-33 
B1A26-MAXIMUM NUMBER OF KEYS PROGRAMMED 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on. 
• Set Condition: 
When the maximum number of keys (8) have been programmed into the Sentry Key Remote Entry Module 
(SKREEM). 


Possible Causes 


MAXIMUM AMOUNT OF KEY PROGRAMMED INTO SKREEM 
SKREEM 


Diagnostic Test 


1 . REPROGRAM ALL IGNITION KEYS 


NOTE: This procedure will clear all the key information from the SKREEM. It is important to obtain all of the 
customer's ignition keys so they may be reprogrammed into the module. 

Turn the ignition on. 

With the scan tool, clear all the key information in the SKREEM. 

Program the all of the customer keys into the SKREEM (maximum eight). 


Did the "Maximum Number of Keys Programmed" display again? 


Yes >> Heplace and program the SKREEM in accordance with the Service Information. 
NOTE: If this vehicle is equipped with a Steering Column Lock Module it must be replaced along with the 
SKREEM. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAL/VEHICLE THEFT SECURITY - 
STANDARD PROCEDURE). 
No >> Programming of the keys was successful. Test complete. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAL/VEHICLE THEFT SECURITY - 
STANDARD PROCEDURE). 


80-34 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS —— РМ 
B1A27-SKREEM PROGRAMMING PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


Possible Causes 


SENTRY KEY REMOTE ENTRY MODULE (SKREEM) 


Diagnostic Test 


1 . VERIFY THAT THE DTC IS ACTIVE 
Turn the ignition on. 


NOTE: Before continuing, review and check for the following: 

• Review the repair history of the vehicle. 

e Ensure that the vehicle has the correct PCM and SKREEM installed by verifying the part numbers. 

e With the scan tool, ensure that the PCM and SKREEM are programmed correctly. Compare the PCM VIN 
to the SKREEM VIN and ensure the two VINs match. 

With the scan tool, clear DTCs. 

Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 

With the scan tool, read DTCs. 


Does the DTC reset? 


Yes >> Replace and program the SKREEM in accordance with the Service Information. 


NOTE: If this vehicle is equipped with a Steering Column Lock Module, it must be replaced along with the 
SKREEM. 


Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAL/VEHICLE THEFT SECURITY - 
STANDARD PROCEDURE). 


No >> The ОТС is not active at this time. Test complete. 


РМ----------------- VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-35 
B1A28-ECM MISMATCH WITH SKIM 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
At ignition on, after ignition on during any rolling code handshake that occurs with the PCM due to a SKIM or 
POM reset. 
e Set Condition: 
When a PCM STATUS message with a Valid Key status is not received by the SKIM within 3.5 seconds of 
transmitting the last Valid Key Code message to the PCM. 


Possible Causes 


VERIFYING PCM VIN 


REPLACE SKREEM AND CHECK DTC'S 
INTERMITTENT WIRING HARNESS PROBLEM 
PCM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on and wait 2 minutes. 

With the scan tool, read the SKREEM DTCs. 


Does the scan tool display the DTC that was previously erased? 


Yes >> Go То 2 
Мо >> Со То 4 


2. VERIFYING THE PCM VIN 


Turn the ignition on. 
With the scan tool, select Engine system from the main menu. 
Display and record the Vehicle Identification Number. 


NOTE: Ensure that a VIN has been programmed into the PCM. If a VIN is not displayed, attempt to program 
the PCM with the correct VIN before continuing. 


Does the VIN recorded from the PCM match the VIN of the vehicle? 


Yes >> Go То З 


No >> Perform the PCM replaced to update the VIN in the PCM. 
Perform SKREEM VERIFICATION TEST 
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Э. REPLACE SKREEM AND CHECK DTC'S 


Turn the ignition off. 

Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Turn the ignition on. 

With the scan tool, display and clear all PCM and SKREEM DTC's. 

Perform 5 ignition key cycles leaving the ignition key on for 90 seconds per cycle. 

With the scan tool, check for SKREEM DTCs. 


Does the scan tool display the same DTC? 


Yes >> Replace and program the Powertrain Control Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST 


No >> The repair is complete. 
Perform SKREEM VERIFICATION TEST 


4. INTERMITTENT 
Turn the ignition off. 


NOTE: Check for the following conditions: 

e Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 
wires. 

e Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

• Refer to any Technical Service Bulletins (TSB) that may apply. 


Were any problems found? 


Yes >> Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST 


No >> Test Complete. 


РМ------------------ VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-37 
B1A29-SKIM BASESTATION MISMATCH 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
At ignition on, after ignition on during any rolling code handshake that occurs with the PCM due to a SKIM or 
PCM reset. 
e Set Condition: 
When a PCM STATUS message with a Valid Key status is not received by the SKIM within 3.5 seconds of 
transmitting the last Valid Key Code message to the PCM. 


Possible Causes 


VERIFYING PCM VIN 


REPLACE SKREEM AND CHECK DTC’S 
INTERMITTENT WIRING HARNESS PROBLEM 
PCM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on and wait 2 minutes. 

With the scan tool, read the SKREEM DTCs. 


Does the scan tool display the DTC that was previously erased? 


Yes >> Go То 2 
Мо >> Со То 4 


2. VERIFYING THE PCM VIN 


Turn the ignition on. 
With the scan tool, select Engine system from the main menu. 
Display and record the Vehicle Identification Number. 


NOTE: Ensure that a VIN has been programmed into the PCM. If a VIN is not displayed, attempt to program 
the PCM with the correct VIN before continuing. 


Does the VIN recorded from the PCM match the VIN of the vehicle? 


Yes >> Go То З 


No >> Perform the PCM replaced to update the VIN in the PCM. 
Perform SKREEM VERIFICATION TEST 
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Э. REPLACE SKREEM АМО CHECK DTC'S 


Turn the ignition off. 

Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Turn the ignition on. 

With the scan tool, display and clear all PCM and SKREEM DTC's. 

Perform 5 ignition key cycles leaving the ignition key on for 90 seconds per cycle. 

With the scan tool, check for SKREEM DTCs. 


Does the scan tool display the same DTC? 


Yes >> Replace and program the Powertrain Control Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST 


No >> The repair is complete. 
Perform SKREEM VERIFICATION TEST 


4. INTERMITTENT 
Turn the ignition off. 


NOTE: Check for the following conditions: 

e Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 
wires. 

e Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

• Refer to any Technical Service Bulletins (TSB) that may apply. 


Were any problems found? 


Yes >> Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST 


No >> Test Complete. 


РМ ——@— VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-39 
B1A2A-KEY 1 COMMUNICATION ERROR 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
At ignition on and during Key Programming Mode. 
e Set Condition: 
When the SKREEM does not receive a transponder response after 8 consecutive transponder read attempts 
within 2.0 seconds. 


Possible Causes 


MULTIPLE KEY OPERATION 


IGNITION KEY 
SKREEM 
INTERMITTENT WIRING HARNESS PROBLEM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


With the scan tool, read and record the SKREEM DTOs. 
With the scan tool, erase the SKREEM DTOs. 
NOTE: Perform the following test several times to ensure the DTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTOs. 
Does the scan tool display the DTC that was previously erased? 


Yes >> Go To2 
No >> Go То 6 


2. CHECKING FOR MULTIPLE KEYS 


Are there multiple vehicle ignition keys available? 


Yes >> Go To З 
No >> Со То 4 


3. MULTIPLE KEY OPERATION 


NOTE: Perform the following steps using one of the vehicle ignition keys. When finished, repeat the pro- 
cedure using each of the other vehicle keys, one at a time. 
With the scan tool, erase the SKREEM DTCs. 


Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on 

With the scan tool, read the SKREEM DTCs. 


Is the DTC present for all ignition keys? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. 

No >> Heplace the ignition key(s) that cause the SKIM DTC. 
Perform SKREEM VERIFICATION TEST. 
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4. REPROGRAM KEY 


With the scan tool, attempt to reprogram the ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTOs. 


Does the DTC set again? 
Yes >> Go To 5 
No >> Test complete. 


5. PROGRAM NEW IGNITION KEY 


Replace the ignition key with a new key. 

With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTCs. 


Does the DTC set again? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST 


No >> Test complete. 


6. INTERMITTENT WIRING HARNESS PROBLEM 
Turn the ignition off. 


NOTE: Check the following items: 

e Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 
wires. 

е Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

• Refer to any Technical Service Bulletins (TSB) that may apply. 


Were any problems found? 


Yes >> Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST 


No >> Test Complete. 


РМ——— — —— — VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-41 
B1A2B-KEY 2 COMMUNICATION ERROR 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
At ignition on and during Key Programming Mode. 
e Set Condition: 
When the SKREEM does not receive a transponder response after 8 consecutive transponder read attempts 
within 2.0 seconds. 


Possible Causes 


MULTIPLE KEY OPERATION 


IGNITION KEY 
SKREEM 
INTERMITTENT WIRING HARNESS PROBLEM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


With the scan tool, read and record the SKREEM DTOs. 
With the scan tool, erase the SKREEM DTOs. 
NOTE: Perform the following test several times to ensure the DTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTOs. 
Does the scan tool display the DTC that was previously erased? 


Yes >> Go To2 
No >> Go То 6 


2. CHECKING FOR MULTIPLE KEYS 


Are there multiple vehicle ignition keys available? 


Yes >> Go To З 
No >> Со То 4 


3. MULTIPLE KEY OPERATION 


NOTE: Perform the following steps using one of the vehicle ignition keys. When finished, repeat the pro- 
cedure using each of the other vehicle keys one at a time. 

With the scan tool, erase the SKREEM DTCs. 

Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on 

With the scan tool, read the SKREEM DTOs. 


Is the DTC present for all ignition keys? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. 

No >> Heplace the ignition key(s) that cause the SKIM DTC. 
Perform SKREEM VERIFICATION TEST. 
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Д. REPROGRAM KEY 


With the scan tool, attempt to reprogram the ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTOs. 


Does the DTC set again? 
Yes >> Go To 5 
No >> Test complete. 


5. PROGRAM NEW IGNITION KEY 


Replace the ignition key with a new key. 

With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTCs. 


Does the DTC set again? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. 


No >> Test complete. 


6. INTERMITTENT WIRING HARNESS PROBLEM 
Turn the ignition off. 


NOTE: Check the following items: 

e Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 
wires. 

е Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

• Refer to any Technical Service Bulletins (TSB) that may apply. 


Were any problems found? 


Yes >> Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST 


No >> Test Complete. 


РМ------------------ VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-43 
B1A2C-KEY 3 COMMUNICATION ERROR 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
At ignition on and during Key Programming Mode. 
e Set Condition: 
When the SKREEM does not receive a transponder response after 8 consecutive transponder read attempts 
within 2.0 seconds. 


Possible Causes 


MULTIPLE KEY OPERATION 


IGNITION KEY 
SKREEM 
INTERMITTENT WIRING HARNESS PROBLEM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


With the scan tool, read and record the SKREEM DTOs. 
With the scan tool, erase the SKREEM DTCs 
NOTE: Perform the following test several times to ensure the DTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTOs. 
Does the scan tool display the DTC that was previously erased? 


Yes >> Go To2 
No >> Go То 6 


2. CHECKING FOR MULTIPLE KEYS 


Are there multiple vehicle ignition keys available? 


Yes >> Go To З 
No >> Со То 4 


3. MULTIPLE KEY OPERATION 


NOTE: Perform the following steps using one of the vehicle ignition keys. When finished, repeat the pro- 
cedure using each of the other vehicle keys one at a time. 
With the scan tool, erase the SKREEM DTCs. 


Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on 

With the scan tool, read the SKREEM DTCs. 


Is the DTC present for all ignition keys? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. 

No >> Heplace the ignition key(s) that cause the SKIM DTC. 
Perform SKREEM VERIFICATION TEST. 
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Д. REPROGRAM KEY 


With the scan tool, attempt to reprogram the ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTOs. 


Does the DTC set again? 
Yes >> Go To 5 
No >> Test complete. 


5. PROGRAM NEW IGNITION KEY 


Replace the ignition key with a new key. 

With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTCs. 


Does the DTC set again? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. 


No >> Test complete. 


6. INTERMITTENT WIRING HARNESS PROBLEM 
Turn the ignition off. 


NOTE: Check the following items: 

e Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 
wires. 

е Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

• Refer to any Technical Service Bulletins (TSB) that may apply. 


Were any problems found? 


Yes >> Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST. 


No >> Test Complete. 


РМ----------------- VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-45 
B1A2D-KEY 4 COMMUNICATION ERROR 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
At ignition on and during Key Programming Mode. 
e Set Condition: 
When the SKREEM does not receive a transponder response after 8 consecutive transponder read attempts 
within 2.0 seconds. 


Possible Causes 


MULTIPLE KEY OPERATION 


IGNITION KEY 
SKREEM 
INTERMITTENT WIRING HARNESS PROBLEM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


With the scan tool, read and record the SKREEM DTOs. 
With the scan tool, erase the SKREEM DTCs 
NOTE: Perform the following test several times to ensure the DTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTOs. 
Does the scan tool display the DTC that was previously erased? 


Yes >> Go To2 
No >> Go То 6 


2. CHECKING FOR MULTIPLE KEYS 


Are there multiple vehicle ignition keys available? 


Yes >> Go To З 
No >> Со То 4 


3. MULTIPLE KEY OPERATION 


NOTE: Perform the following steps using one of the vehicle ignition keys. When finished, repeat the pro- 
cedure using each of the other vehicle keys, one at a time. 
With the scan tool, erase the SKREEM DTCs. 


Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on 

With the scan tool, read the SKREEM DTCs. 


Is the DTC present for all ignition keys? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. 

No >> Heplace the ignition key(s) that cause the SKIM DTC. 
Perform SKREEM VERIFICATION TEST. 
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Д. REPROGRAM KEY 


With the scan tool, attempt to reprogram the ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTOs. 


Does the DTC set again? 
Yes >> Go To 5 
No >> Test complete. 


5. PROGRAM NEW IGNITION KEY 


Replace the ignition key with a new key. 

With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTCs. 


Does the DTC set again? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. 


No >> Test complete. 


6. INTERMITTENT WIRING HARNESS PROBLEM 
Turn the ignition off. 


NOTE: Check the following items: 

e Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 
wires. 

е Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

• Refer to any Technical Service Bulletins (TSB) that may apply. 


Were any problems found? 


Yes >> Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST. 


No >> Test Complete. 


РМ----------------- VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-47 
B1A2E-KEY 5 COMMUNICATION ERROR 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
At ignition on and during Key Programming Mode. 
e Set Condition: 
When the SKREEM does not receive a transponder response after 8 consecutive transponder read attempts 
within 2.0 seconds. 


Possible Causes 


MULTIPLE KEY OPERATION 


IGNITION KEY 
SKREEM 
INTERMITTENT WIRING HARNESS PROBLEM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


With the scan tool, read and record the SKREEM DTOs. 
With the scan tool, erase the SKREEM DTCs 
NOTE: Perform the following test several times to ensure the DTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTOs. 
Does the scan tool display the DTC that was previously erased? 


Yes >> Go To2 
No >> Go То 6 


2. CHECKING FOR MULTIPLE KEYS 


Are there multiple vehicle ignition keys available? 


Yes >> Go To З 
No >> Со То 4 


3. MULTIPLE KEY OPERATION 


NOTE: Perform the following steps using one of the vehicle ignition keys. When finished, repeat the pro- 
cedure using each of the other vehicle keys, one at a time. 
With the scan tool, erase the SKREEM DTCs. 


Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTCs. 


Is the DTC present for all ignition keys? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST 

No >> Heplace the ignition key(s) that cause the SKIM DTC. 
Perform SKREEM VERIFICATION TEST. 
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4. REPROGRAM KEY 

With the scan tool, attempt to reprogram the ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTCs. 


Does the DTC set again? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST 


No >> Test complete. 


5: PROGRAM NEW IGNITION KEY 


Replace the ignition key with a new key. 

With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTCs. 


Does the DTC set again? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST 


No >> Test complete. 


6. INTERMITTENT WIRING HARNESS PROBLEM 
Turn the ignition off. 


NOTE: Check the following items: 

e Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 
wires. 

е Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

• Refer to any Technical Service Bulletins (TSB) that may apply. 


Were any problems found? 


Yes >> Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST. 


No >> Test Complete. 


РМ----------------- VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-49 
B1A2F-KEY 6 COMMUNICATION ERROR 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
At ignition on and during Key Programming Mode. 
e Set Condition: 
When the SKREEM does not receive a transponder response after 8 consecutive transponder read attempts 
within 2.0 seconds. 


Possible Causes 


MULTIPLE KEY OPERATION 


IGNITION KEY 
SKREEM 
INTERMITTENT WIRING HARNESS PROBLEM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


With the scan tool, read and record the SKREEM DTOs. 
With the scan tool, erase the SKREEM DTCs 
NOTE: Perform the following test several times to ensure the DTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTOs. 
Does the scan tool display the DTC that was previously erased? 


Yes >> Go To2 
No >> Go То 6 


2. CHECKING FOR MULTIPLE KEYS 


Are there multiple vehicle ignition keys available? 


Yes >> Go To З 
No >> Со То 4 


3. MULTIPLE KEY OPERATION 


NOTE: Perform the following steps using one of the vehicle ignition keys. When finished, repeat the pro- 
cedure using each of the other vehicle keys, one at a time. 
With the scan tool, erase the SKREEM DTCs. 


Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTCs. 


Is the DTC present for all ignition keys? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. 

No >> Heplace the ignition key(s) that cause the SKIM DTC. 
Perform SKREEM VERIFICATION TEST. 
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Д. REPROGRAM KEY 


With the scan tool, attempt to reprogram the ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTOs. 


Does the DTC set again? 
Yes >> Go To 5 
No >> Test complete. 


5. PROGRAM NEW IGNITION KEY 


Replace the ignition key with a new key. 

With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTCs. 


Does the DTC set again? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. 


No >> Test complete. 


6. INTERMITTENT WIRING HARNESS PROBLEM 
Turn the ignition off. 


NOTE: Check the following items: 

e Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 
wires. 

е Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

• Refer to any Technical Service Bulletins (TSB) that may apply. 


Were any problems found? 


Yes >> Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST 


No >> Test Complete. 


РМ------------------ VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-51 
B1A30-KEY 7 COMMUNICATION ERROR 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
At ignition on and during Key Programming Mode. 
e Set Condition: 
When the SKREEM does not receive a transponder response after 8 consecutive transponder read attempts 
within 2.0 seconds. 


Possible Causes 


MULTIPLE KEY OPERATION 


IGNITION KEY 
SKREEM 
INTERMITTENT WIRING HARNESS PROBLEM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


With the scan tool, read and record the SKREEM DTOs. 
With the scan tool, erase the SKREEM DTOs. 
NOTE: Perform the following test several times to ensure the DTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTOs. 
Does the scan tool display the DTC that was previously erased? 


Yes >> Go To2 
No >> Go То 6 


2. CHECKING FOR MULTIPLE KEYS 


Are there multiple vehicle ignition keys available? 


Yes >> Go То З 
No >> Go То 4 


3. MULTIPLE KEY OPERATION 


NOTE: Perform the following steps using one of the vehicle ignition keys. When finished, repeat the pro- 
cedure using each of the other vehicle keys one at a time. 

With the scan tool, erase the SKREEM DTCs. 

Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTCs. 


15 the DTC present for all ignition keys? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. 

No >> Replace the ignition key(s) that cause the SKIM DTC. 
Perform SKREEM VERIFICATION TEST. 
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4. REPROGRAM KEY 


With the scan tool, attempt to reprogram the ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTOs. 


Does the DTC set again? 
Yes >> Go To 5 
No >> Test complete. 


5. PROGRAM NEW IGNITION KEY 


Replace the ignition key with a new key. 

With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTCs. 


Does the DTC set again? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. 


No >> Test complete. 


6. INTERMITTENT WIRING HARNESS PROBLEM 
Turn the ignition off. 


NOTE: Check the following items: 

e Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 
wires. 

е Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

• Refer to any Technical Service Bulletins (TSB) that may apply. 


Were any problems found? 


Yes >> Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST. 


No >> Test Complete. 


РМ------------------ VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-53 
B1A31-KEY 8 COMMUNICATION ERROR 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
At ignition on and during Key Programming Mode. 
e Set Condition: 
When the SKREEM does not receive a transponder response after 8 consecutive transponder read attempts 
within 2.0 seconds. 


Possible Causes 


MULTIPLE KEY OPERATION 


IGNITION KEY 
SKREEM 
INTERMITTENT WIRING HARNESS PROBLEM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


With the scan tool, read and record the SKREEM DTOs. 
With the scan tool, erase the SKREEM DTOs. 
NOTE: Perform the following test several times to ensure the DTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTOs. 
Does the scan tool display the DTC that was previously erased? 


Yes >> Go To2 
No >> Go То 6 


2. CHECKING FOR MULTIPLE KEYS 


Are there multiple vehicle ignition keys available? 


Yes >> Go To З 
No >> Со То 4 


3. MULTIPLE KEY OPERATION 


NOTE: Perform the following steps using one of the vehicle ignition keys. When finished, repeat the pro- 
cedure using each of the other vehicle keys, one at a time. 
With the scan tool, erase the SKREEM DTCs. 


Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTCs. 


Is the DTC present for all ignition keys? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. 

No >> Heplace the ignition key(s) that cause the SKIM DTC. 
Perform SKREEM VERIFICATION TEST. 
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Д. REPROGRAM KEY 


With the scan tool, attempt to reprogram the ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTOs. 


Does the DTC set again? 
Yes >> Go To 5 
No >> Test complete. 


5. PROGRAM NEW IGNITION KEY 


Replace the ignition key with a new key. 

With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTCs. 


Does the DTC set again? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST 


No >> Test complete. 


6. INTERMITTENT WIRING HARNESS PROBLEM 
Turn the ignition off. 


NOTE: Check the following items: 

e Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 
wires. 

е Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

• Refer to any Technical Service Bulletins (TSB) that may apply. 


Were any problems found? 


Yes >> Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST. 


No >> Test Complete. 


РМ----------------- VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-55 
B1A35-UNIDENTIFIED KEY COMMUNICATION ERROR 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
At ignition on and during Key Programming Mode. 
e Set Condition: 
When the SKREEM does not receive a transponder response after 8 consecutive transponder read attempts 
within 2.0 seconds. 


Possible Causes 


MULTIPLE KEY OPERATION 


IGNITION KEY 
SKREEM 
INTERMITTENT WIRING HARNESS PROBLEM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


With the scan tool, read and record the SKREEM DTOs. 
With the scan tool, erase the SKREEM DTOs. 
NOTE: Perform the following test several times to ensure the DTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTOs. 
Does the scan tool display the DTC that was previously erased? 


Yes >> Go To2 
No >> Go То 6 


2. CHECKING FOR MULTIPLE KEYS 


Are there multiple vehicle ignition keys available? 


Yes >> Go To З 
No >> Со То 4 


3. MULTIPLE KEY OPERATION 


NOTE: Perform the following steps using one of the vehicle ignition keys. When finished, repeat the pro- 
cedure using each of the other vehicle keys, one at a time. 
With the scan tool, erase the SKREEM DTCs. 


Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTCs. 


Is the DTC present for all ignition keys? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. 

No >> Heplace the ignition key(s) that cause the SKIM DTC. 
Perform SKREEM VERIFICATION TEST. 
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4. REPROGRAM KEY 


With the scan tool, attempt to reprogram the ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTOs. 


Does the DTC set again? 
Yes >> Go To 5 
No >> Test complete. 


5. PROGRAM NEW IGNITION KEY 


Replace the ignition key with a new key. 

With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on. 

With the scan tool, read the SKREEM DTCs. 


Does the DTC set again? 


Yes >> Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. 


No >> Test complete. 


6. INTERMITTENT WIRING HARNESS PROBLEM 
Turn the ignition off. 


NOTE: Check the following items: 

e Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 
wires. 

е Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

• Refer to any Technical Service Bulletins (TSB) that may apply. 


Were any problems found? 


Yes >> Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST. 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition switch on. 
e Set Condition: 
The SKREEM has detected the ignition switch input voltage below a calibrated value. 


Possible Causes 
FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN 


SKREEM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


NOTE: Diagnose any related Powertrain DTC(s) before continuing. 

With a scan tool, read and record DTC(s). 

With the scan tool, clear DTC(s). 

Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 
Using the scan tool, read DTC(s). 


Does the DTC reset? 


Yes >> Go To З 
No >> Go to 2 


2. INTERMITTENT CONDITION 


NOTE: Check for any of the follow conditions: 
Poor wire to terminal connection 

Corroded terminals 

Backed out or loose terminals 

Broken wire internal to the insulation 

Dirty (partial) module ground 

With the ignition on, wiggle the related wires. 


Using a scan tool, read DTC(s). 
Does the DTC reset? 


Yes >> Repair the wiring as necessary. 
Perform SKREEM VERIFICATION TEST. 
No >> DTC is not active at this time. Test complete. 


РМ------------------ VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 


3: FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN 


80 - 59 


NOTE: Check Ше related fuses to the Fused Ignition Switch Output 

(Run-Start) circuit. If the fuse is found to be open, repair the circuit 

for a shorted condition. 

Turn the ignition off. 

Disconnect the SKREEM harness connector. 

Turn the ignition on. 

Using a 12 volt test light connected to ground, probe the Fused Ignition 

Switch Output (Run-Start) circuit in the SKREEM harness connector. 
Does the test light illuminate brightly? 


Yes >> Go to 4 


No >> Repair the Fused Ignition Switch Output (Run-Start) circuit 
for an open. 
Perform SKREEM VERIFICATION TEST. 


4. SKREEM 


со 


BLACK 


оососсао 


MODULE- 
SENTRY KEY 
REMOTE 
ENTRY 


8 


818555ca 


NOTE: A dirty (partial) ground can cause abnormal conditions within a system. 


good ground before continuing. 

Turn the ignition off. 

Reconnect the SKREEM connector 

Back probe the Fused Ignition Switch Output (Run-Start) circuit. 
Start the engine. 


Using the scan tool, view battery voltage under Data Display in the Engine category. 
Compare the voltage on the scan tool to the voltage reading on the voltmeter. 


Is the voltage on the scan tool equal to the voltmeter reading +/- .5 volt? 


Yes >> Replace and program the SKREEM in accordance with the Service Information. 


Perform SKREEM VERIFICATION TEST. 


No >> Repair the Fused Ignition Switch Output (Run-Start) circuit for high resistance. 


Perform SKREEM VERIFICATION TEST. 


Ensure the module has a 


80 - 60 


VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 


B2102-IGNITION RUN/START INPUT HIGH 


PM 


Г MODULE. 
1” | TOTALLY 
| ^ | INTEGRATED 
| FUSE | POWER 
n 
| 30 | 
| > | 
| | то 
| FUSE то 
| д 17 | OTHER ОТНЕВ 
10А | MODULES MODULES 
| x | 
Va ae TWISTED 
PAIR EET 
13 Y 8 У ХА | lswiTCH- 
IGNITION 
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: n Ds 41.1 
RDILG 2 2 
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PAIR 
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2 
PKWT 
RDILG е 5205 е 5206 
TWISTED 
е 5201 PAIR е 5220 
A T 
ми 054 055 620 F20 
2 2 2 2 2 
RDILG ТРК WTIOR VTR PKWT 
MODULE: 
ION IGNITION 
SENTRY KEY 
SWITCH REMOTE 
COM-LIN OUTPUT | ENTRY 
TIRE (RUN-START) 
PRESSURE 
MONITOR LAN GROUND 
2 4 
030 7937 
2 2 
WT/GY BO 
2 У 6200 
0508 
2 
WT/GY 
е е е 5205 
| | @ 6250 
0508 0508 0508 
2 2 2 
WTIGY WTIGY WT/GY 
2 | 2 | 2 
comin 1ТВАНЗРОНВЕН- Г срцу ]TRANSPONDER- Г соу ]TRANSPONDER- 
| ве ПЛЕ две Це ШІЛТЕР | те НЕ ЗЕ 
| PRESSURE n | PRESSURE | | PRESSURE . 
| LEFT | LEFT | RIGHT 
MONTOR l ERONT MONITOR езда MONITOR REAR 
им | AN | LAN | 
15 — — -- ну L — — -- 


81853749 


For a complete wiring diagram Refer to Section 8W. 


РМ------------------ VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-61 


e When Monitored: 
With the ignition switch on. 
e Set Condition: 
The SKREEM has detected the ignition switch input voltage above a calibrated value. 


Possible Causes 
FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT 


SKREEM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


NOTE: Diagnose any related Powertrain DTC(s) before continuing. 

With a scan tool, read and record DTC(s). 

With the scan tool, clear DTC(s). 

Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 
Using the scan tool, read DTC(s). 


Does the DTC reset? 


Yes >> Go To З 
No >> Go to 2 


2. INTERMITTENT CONDITION 


NOTE: Check for any of the follow conditions: 
Poor wire to terminal connection 

Corroded terminals 

Backed out or loose terminals 

Broken wire internal to the insulation 

Dirty (partial) module ground 

With the ignition on, wiggle the related wires. 


Using a scan tool, read DTC(s). 
Does the DTC reset? 


Yes >> Repair the wiring as necessary. 
Perform SKREEM VERIFICATION TEST. 
No >> DTC is not active at this time. Test complete. 


80-62 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS PM 
3. FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT SHORTED TO BATTERY VOLTAGE 

NOTE: A dirty (partial) ground can cause abnormal conditions 

within a system. Ensure the module has a good ground before T. 
continuing. 


Turn the ignition off. 

Disconnect the SKREEM harness connector. 

Using a 12 volt test light connected to ground, probe the Fused Ignition 
Switch Output (Run-Start) circuit in the SKREEM harness connector. 


Does the test light illuminate brightly? 


Yes >> Repair the Fused Ignition Switch Output (Run-Start) circuit 
for a short to voltage. 


Perform SKREEM VERIFICATION TEST. 

No >> Heplace and program the SKREEM in accordance with the 
Service Information. 
Perform SKREEM VERIFICATION TEST. 


о 


BLACK 


MODULE- 
SENTRY KEY 
REMOTE 
ENTRY 


818555dc 


РМ 


VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 


B210A-SYSTEM VOLTAGE LOW 


80 - 63 


Г MODULE. 
1” | TOTALLY 
| ^ | INTEGRATED 
| FUSE | POWER 
n 
| 30 | 
| > | 
| | то 
| FUSE то 
| 0 17 | OTHER OTHER 
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PAIR 5 ee eee 
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PKWT 
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A T 
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2 2 2 2 2 
RDILG ТРК WTIOR VTR PKWT 
MODULE: 
ION IGNITION 
SENTRY KEY 
SWITCH REMOTE 
COM-LIN OUTPUT | ENTRY 
TIRE (RUN-START) 
PRESSURE 
MONITOR LAN GROUND 
2 4 
030 7937 
2 2 
WT/GY BO 
2 У 6200 
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WT/GY 
е е е 5205 
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| PRESSURE n | PRESSURE | | PRESSURE . 
| LEFT | LEFT | RIGHT 
MONTOR l ERONT MONITOR езда MONITOR REAR 
им | AN | LAN | 
15 — — -- ну L — — -- 


81853749 


For a complete wiring diagram Refer to Section 8W. 


80-64 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS ——— РМ 


• When Monitored: 
With the ignition switch on. 


e Set Condition: 
The SKREEM has detected the system voltage is below a calibrated value. 


Possible Causes 


FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN 


FUSED (В+) CIRCUIT OPEN 
SKREEM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


NOTE: Diagnose any related Powertrain DTC(s) before continuing. 

With a scan tool, read and record DTC(s). 

With the scan tool, clear DTC(s). 

Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 
Using the scan tool, read DTC(s). 


Does the DTC reset? 


Yes >> Go То З 
No >> Go to 2 


2. INTERMITTENT CONDITION 


NOTE: Check for any of the follow conditions: 
Poor wire to terminal connection 

Corroded terminals 

Backed out or loose terminals 

Broken wire internal to the insulation 

Dirty (partial) module ground 

With the ignition on, wiggle the related wires. 


Using a scan tool, read DTC(s). 
Does the DTC reset? 


Yes >> Repair the wiring as necessary. 
Perform SKREEM VERIFICATION TEST. 
No >> DTC is not active at this time. Test complete. 


РМ------------------ VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-65 


3: FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN 


NOTE: Check the related fuses to the Fused Ignition Switch Output 
(Run-Start) circuit. If the fuse is found to be open repair the circuit 
for a shorted condition. 

Turn the ignition off. 

Disconnect the SKREEM harness connector. 

Turn the ignition on. 

Using a 12 volt test light connected to ground, probe the Fused Ignition 3 

Switch Output (Run-Start) circuit in the SKREEM harness connector. BLACK 


Does the test light illuminate brightly? 


Yes >> Go to 4 
No >> Repair the Fused Ignition Switch Output (Run-Start) circuit 11 сопопосо | в 
for an open. 
Perform SKREEM VERIFICATION TEST. 


MODULE- 
SENTRY KEY 
REMOTE 
ENTRY 


818555ca 


4. FUSED (В+) CIRCUIT OPEN 
Turn the ignition off. 


Using a 12 volt test light connected to ground, probe the Fused (В+) 
circuit in the SKREEM harness connector. 


Does the test light illuminate brightly? 


Yes >> Со to 5 


No >> Repair the Fused (B+) circuit for an open. 5 
Perform SKREEM VERIFICATION TEST. 


MODULE- 
SENTRY KEY 
REMOTE 
ENTRY 
818556e5 


2: SKREEM 


NOTE: Repeat the below procedure for both the Fused Ignition Switch Output (Run-Start) circuit and the 
Fused (B+) circuit. 

NOTE: A dirty (partial) ground can cause abnormal conditions within a system. Ensure the module has a 
good ground before continuing. 

Turn the ignition off. 

Reconnect the SKREEM connector. 

Back probe the Fused Ignition Switch Output (Run-Start) circuit and then the Fused (B+) circuit. 

Start the engine. 

Using the scan tool, view battery voltage under Data Display in the Engine category. 


80-66 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS ——————————————————— PM 


Compare the voltage on the scan tool to the voltage reading on the voltmeter. 
Is the voltage on the scan tool equal to the voltmeter reading +/- .5 volt? 


Yes >> Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. 

No »» Hepair the circuit(s) that indicated the incorrect voltage. 
Perform SKREEM VERIFICATION TEST. 


РМ 


VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 


B210B-SYSTEM VOLTAGE HIGH 


80 - 67 


Г MODULE. 
1” | TOTALLY 
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81853749 


For a complete wiring diagram Refer to Section 8W. 


80-68 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS ---------РМ 


e When Monitored: 
With the ignition switch on. 
e Set Condition: 
The SKREEM has detected the system voltage above a calibrated value. 


Possible Causes 
FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT 


SKREEM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


NOTE: Diagnose any related Powertrain DTC(s) before continuing. 

With a scan tool, read and record DTC(s). 

With the scan tool, clear DTC(s). 

Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 
Using the scan tool, read DTC(s). 


Does the DTC reset? 


Yes >> Go To З 
No >> Go to 2 


2. INTERMITTENT CONDITION 


NOTE: Check for any of the follow conditions: 
Poor wire to terminal connection 

Corroded terminals 

Backed out or loose terminals 

Broken wire internal to the insulation 

Dirty (partial) module ground 

With the ignition on, wiggle the related wires. 


Using a scan tool, read DTC(s). 
Does the DTC reset? 


Yes >> Repair the wiring as necessary. 
Perform SKREEM VERIFICATION TEST. 
No >> DTC is not active at this time. Test complete. 


9. FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT SHORTED TO BATTERY VOLTAGE 


NOTE: A dirty (partial) ground can cause abnormal conditions within a system. Ensure the module has a 
good ground before continuing. 
Turn the ignition off. 
Disconnect the SKREEM harness connector. 
Using a 12 volt test light connected to ground, probe the Fused Ignition Switch Output (Run-Start) circuit in the 
SKREEM harness connector. 

Does the test light illuminate brightly? 


Yes >> Repair the Fused Ignition Switch Output (Run-Start) circuit for a short to voltage. 
Perform SKREEM VERIFICATION TEST. 

No >> Replace and reprogram the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. 


РМ 


VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 


B210D-BATTERY VOLTAGE LOW 


80 - 69 


Г MODULE. 
1” | TOTALLY 
| ^ | INTEGRATED 
| FUSE | POWER 
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MODULE: 
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81853749 


For a complete wiring diagram Refer to Section 8W. 


80-70 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS —— РМ 


е When Monitored: 
With the ignition switch on. 
e Set Condition: 
The SKREEM has detected the Fused (В+) input voltage below a calibrated value. 


Possible Causes 


FUSED (В+) CIRCUIT OPEN 


SKREEM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


NOTE: Diagnose any related Powertrain DTC(s) before continuing. 

With a scan tool, read and record DTC(s). 

With the scan tool, clear DTC(s). 

Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 
Using the scan tool, read DTC(s). 


Does the DTC reset? 


Yes >> Go To З 
No >> Со 102 


2. INTERMITTENT CONDITION 


NOTE: Check for any of the follow conditions: 
Poor wire to terminal connection 

Corroded terminals 

Backed out or loose terminals 

Broken wire internal to the insulation 

Dirty (partial) module ground 

Dirty (partial) module ground 

With the ignition on, wiggle the related wires. 


Using a scan tool, read DTC(s). 
Does the DTC reset? 


Yes >> Repair the wiring as necessary. 
Perform SKREEM VERIFICATION TEST. 
No >> ОТС is not active at this time. Test complete. 


РМ------------------ VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 


СА FUSED (В+) CIRCUIT OPEN 


80 - 71 


NOTE: Check the related fuses to Ше Fused (В+) circuit. If the fuse 
is found to be open repair the circuit for a shorted condition. 
Turn the ignition off. 

Disconnect the SKREEM harness connector. 

Turn the ignition on. 

Using a 12 volt test light connected to ground, probe the Fused (В+) 
circuit in the SKREEM harness connector. 


Does the test light illuminate brightly? 


Yes >> Go to 4 


No >> Repair the Fused (B+) circuit for an open. 
Perform SKREEM VERIFICATION TEST. 


4. SKREEM 


MODULE- 
SENTRY KEY 
REMOTE 
ENTRY 


818556e5 


NOTE: A dirty (partial) ground can cause abnormal conditions within a system. Ensure the module has a 


good ground before continuing. 
Turn the ignition off. 


Reconnect the SKREEM connector 
Back probe the Fused (В+) circuit. 
Start the engine. 


Using the scan tool, view battery voltage under Data Display in the Engine category. 
Compare the voltage on the scan tool to the voltage reading on the voltmeter. 


Is the voltage on the scan tool equal to the voltmeter reading +/- .5 volt? 


Yes >> Replace and program the SKREEM in accordance with the Service Information. 


Perform SKREEM VERIFICATION TEST. 


No >> Repair the Fused (B+) circuit for high resistances. 
Perform SKREEM VERIFICATION TEST. 


80 - 72 
B210E-BATTERY VOLTAGE HIGH 


VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 


PM 


Г MODULE. 
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81853749 


For a complete wiring diagram Refer to Section 8W. 


РМ------------------ VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-73 


e When Monitored: 
With the ignition switch on. 
e Set Condition: 
The SKREEM has detected the Fused (B+) input voltage above a calibrated value. 


Possible Causes 


VEHICLE CHARGING SYSTEM 


SKREEM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


NOTE: Diagnose and repair all Powertrain DTCs before continuing. 
Turn the ignition on. 
With the scan tool, record and erase the SKREEM DTOs. 
Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 
Using the scan tool, read the SKREEM DTOs. 
Does the DTC reset? 


Yes >> Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. 


No »» Perform SKREEM VERIFICATION TEST. 


80 - 74 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS —— РМ 
B2204-ECU CONFIGURATION MISMATCH 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


Possible Causes 


SENTRY KEY REMOTE ENTRY MODULE (SKREEM) 


Diagnostic Test 


1 . VERIFY THAT THE DTC IS ACTIVE 
Turn the ignition on. 


NOTE: Before continuing, review and check for the following: 

• Review the repair history of the vehicle. 

e Ensure that the vehicle has the correct PCM and SKREEM installed by verifying the part numbers. 

e With the scan tool, ensure that the PCM and SKREEM are programmed correctly. Compare the PCM VIN 
to the SKREEM VIN and ensure the two VINs match. 

With the scan tool, clear DTCs. 

Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 

With the scan tool, read DTCs. 


Does the DTC reset? 


Yes >> Replace and program the SKREEM in accordance with the Service Information. 


NOTE: If this vehicle is equipped with a Steering Column Lock Module, it must be replaced along with the 
SKREEM. 


Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAL/VEHICLE THEFT SECURITY - 
STANDARD PROCEDURE) 


No >> The ОТС is not active at this time. Test complete. 


РМ ——— —— ———— VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-75 
B2205-ORIGINAL VIN MISSING/MISMATCH 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
At ignition on, after ignition on during any rolling code handshake that occurs with the PCM due to a SKIM or 
POM reset. 
e Set Condition: 
When a PCM STATUS message with a Valid Key status is not received by the SKIM within 3.5 seconds of 
transmitting the last Valid Key Code message to the PCM. 


Possible Causes 


VERIFYING PCM VIN 


REPLACE SKREEM AND CHECK DTC'S 
INTERMITTENT WIRING HARNESS PROBLEM 
PCM 


Diagnostic Test 


1 . DETERMINING IF DTC IS CURRENT 


With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 

Wait 10 seconds. 

Turn the ignition on and wait 2 minutes. 

With the scan tool, read the SKREEM DTCs. 


Does the scan tool display the DTC that was previously erased? 


Yes >> Go То 2 
Мо >> Со То 4 


2. VERIFYING THE PCM VIN 


Turn the ignition on. 
With the scan tool, select Engine system from the main menu. 
Display and record the Vehicle Identification Number. 


NOTE: Ensure that a VIN has been programmed into the PCM. If a VIN is not displayed, attempt to program 
the PCM with the correct VIN before continuing. 


Does the VIN recorded from the PCM match the VIN of the vehicle? 


Yes >> Go То З 


No >> Perform the PCM replaced to update the VIN in the PCM. 
Perform SKREEM VERIFICATION TEST 


80 - 76 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS ——— PM 


Э. REPLACE SKREEM AND CHECK DTC'S 


Turn the ignition off. 

Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Turn the ignition on. 

With the scan tool, display and clear all PCM and SKREEM DTC's. 

Perform 5 ignition key cycles leaving the ignition key on for 90 seconds per cycle. 

With the scan tool, check for SKREEM DTCs. 


Does the scan tool display the same DTC? 


Yes >> Replace and program the Powertrain Control Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST 


No >> The repair is complete. 
Perform SKREEM VERIFICATION TEST 


4. INTERMITTENT 
Turn the ignition off. 


NOTE: Check for the following conditions: 

e Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 
wires. 

e Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

• Refer to any Technical Service Bulletins (TSB) that may apply. 


Were any problems found? 


Yes >> Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST 


No >> Test Complete. 


РМ----------------- VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-77 
B2224-SKREEM INTERNAL 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


Possible Causes 


SENTRY KEY REMOTE ENTRY MODULE (SKREEM) 
Diagnostic Test 


1 . VERIFY THAT THE DTC IS ACTIVE 


Turn the ignition on. 


NOTE: Before continuing, review and check for the following: 

• Review the repair history of the vehicle. 

e Ensure that the vehicle has the correct PCM and SKREEM installed by verifying the part numbers. 

e With the scan tool, ensure that the PCM and SKREEM are programmed correctly. Compare the PCM VIN 
to the SKREEM VIN and ensure the two VINs match. 

With the scan tool, clear DTCs. 

Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 

With the scan tool, read DTCs. 


Does the DTC reset? 


Yes >> Replace and program the SKREEM in accordance with the Service Information. 
NOTE: If this vehicle is equipped with a Steering Column Lock Module, it must be replaced along with the 
SKREEM. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAL/VEHICLE THEFT SECURITY - 
STANDARD PROCEDURE) 


No >> The ОТС is not active at this time. Test complete. 
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B2228-SKREEM INTERNAL - RKE RECEIVER 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


Possible Causes 


SENTRY KEY REMOTE ENTRY MODULE (SKREEM) 


Diagnostic Test 


1 . VERIFY THAT THE DTC IS ACTIVE 
Turn the ignition on. 


NOTE: Before continuing, review and check for the following: 

• Review the repair history of the vehicle. 

e Ensure that the vehicle has the correct PCM and SKREEM installed by verifying the part numbers. 

e With the scan tool, ensure that the PCM and SKREEM are programmed correctly. Compare the PCM VIN 
to the SKREEM VIN and ensure the two VINs match. 

With the scan tool, clear DTCs. 

Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 

With the scan tool, read DTCs. 


Does the DTC reset? 


Yes >> Replace and program the SKREEM in accordance with the Service Information. 


NOTE: If this vehicle is equipped with a Steering Column Lock Module, it must be replaced along with the 
SKREEM. 


Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAL/VEHICLE THEFT SECURITY - 
STANDARD PROCEDURE) 


No >> The ОТС is not active at this time. Test complete. 
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B2229-SKREEM INTERNAL - SKIM IMMOBILIZER 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


Possible Causes 


SENTRY KEY REMOTE ENTRY MODULE (SKREEM) 
Diagnostic Test 


1 . VERIFY THAT THE DTC IS ACTIVE 


Turn the ignition on. 


NOTE: Before continuing, review and check for the following: 

• Review the repair history of the vehicle. 

e Ensure that the vehicle has the correct PCM and SKREEM installed by verifying the part numbers. 

e With the scan tool, ensure that the PCM and SKREEM are programmed correctly. Compare the PCM VIN 
to the SKREEM VIN and ensure the two VINs match. 

With the scan tool, clear DTCs. 

Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 

With the scan tool, read DTCs. 


Does the DTC reset? 


Yes >> Replace and program the SKREEM in accordance with the Service Information. 
NOTE: If this vehicle is equipped with a Steering Column Lock Module, it must be replaced along with the 
SKREEM. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAL/VEHICLE THEFT SECURITY - 
STANDARD PROCEDURE) 


No >> The ОТС is not active at this time. Test complete. 
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U0019-CAN B BUS 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
Continuously 


e Set Condition: 
Whenever the CAN B Bus (+) or CAN B Bus (-) circuit is open, shorted to voltage or shorted to ground. 


Possible Causes 


CAN B BUS DTC’s IN FRONT CONTROL MODULE 


(D55) CAN B BUS (4) CIRCUIT OPEN 
(D54) CAN B BUS (-) CIRCUIT OPEN 
SKREEM 


Diagnostic Test 


1 . CHECK FOR ACTIVE DTC's 


With the scan tool, read the active DTC's. 


Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 
With the scan tool, read the active DTC's. 


Does the scan tool display this DTC as active? 
Yes >> Go То2 


Мо >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness соп- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 


2. CHECK FRONT CONTROL MODULE DTC's 
With the scan tool, read Front Control Module active DTC's. 
Does the scan tool display any CAN B BUS DTC's - ACTIVE? 


Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING. 
No >> Со То 3 


9. (055) CAN B BUS (+) CIRCUIT OPEN 


Turn the ignition off. 

Disconnect the negative battery cable. 
Disconnect the SKREEM connector. 

Disconnect the Front Control Module connector. 


Measure the resistance of the (D55) CAN B Bus (+) circuit between the Front Control Module harness connector 
and the SKREEM harness connector. 


Is the resistance below 2.0 ohms? 


Yes >> Со To 4 


Мо >> Repair Ше (055) CAN B Виз (+) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. 


РМ------------------ VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS 80-81 


4. (054) CAN B BUS (-) CIRCUIT OPEN 


Measure the resistance of the (D54) CAN B Bus (-) circuit between the Front Control Module harness connector 
and the SKREEM harness connector. 


Is the resistance below 2.0 ohms? 


Yes >> Нерасе the SKREEM in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. 


No >> Repair the (D54) CAN B Bus (-) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. 
U0155-LOST COMMUNICATION WITH CLUSTER/CCN 


For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE 


For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


STANDARD PROCEDURE 
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SKREEM/SKIM VERIFICATION 


For a complete wiring diagram Refer to Section 8W. 


Diagnostic Test 


1 . SKREEM/SKIM VERIFICATION 


NOTE: When entering the PIN, care should be taken because the SKREEM will only allow 3 consecutive 
attempts to enter the correct PIN. If 3 consecutive incorrect PIN's are entered the SKREEM will Lock Out the 
scan tool. To exit Lock Mode, the ignition key must remain the Run position for | hour. АП accessories must 
be off. A battery charger connected to the battery during this time period is recommended. 
NOTE: On vehicles equipped with a premium Tire Pressure Monitoring (TPM) system, when the SKREEM 
and/or the spare tire pressure sensor is replaced with a new unit, a diagnostic scan tool MUST be used to 
run a routine that allows the SKREEM to be programmed with the ID number and location of the spare tire 
pressure sensor mounted in the wheel of the spare tire. Follow the programming steps outlined in the diag- 
nostic scan tool for "Learn Spare Tire Sensor ID" under "Miscellaneous Functions" for the "WCM/Wireless 
Control Module" menu item as appropriate. In addition, if the SKREEM is replaced, the spare tire must be 
dismounted from its wheel to access and note the ID number on the spare tire pressure sensor so that the 
ID code for that sensor can be programmed into the new SKREEM. 

1. Reconnect the previously disconnected components and connectors. 

2. Obtain the vehicle's unique Personal Identification Number (PIN) assigned to it's original SKREEM. This num- 

ber can be obtained from the vehicle invoice or from the DaimlerChrysler Customer Center (Phone 1-800-992- 

1997). 

3. 
NOTE: If the PCM and the SKREEM are replaced at the same time, program the PCM VIN into the PCM first. 
АП vehicle keys will then need to be replaced and programmed to the new SKREEM. 

4. With the scan tool, select Miscellaneous Functions, WCM/Wireless Control Module. Then select the desired 

procedure and follow the display on the scan tool. 

5. И the vehicle is equipped with Tire Pressure Monitoring System program the Palcard Pressure Values into the 

WCM/SKREEM. 

6. Ensure all the customer’s key have been programmed into the new module if necessary. 

7. With the scan tool, ease all DTCs. Perform 5 ignition key cycles, leaving the key on for at least 90 seconds 

per cycle. 

8. With the scan tool, read SKREEM DTC(s). 

9. 
NOTE: During PCM/ECM replacement, ensure to transfer the secret key information from the SKREEM to the 
new PCM. The PCM stores this information only. If the SKREEM ever needs to be replaced, the secret key 
information can be retrieved from the PCM and then transferred to the SKREEM for security use. 

10. 
NOTE: If this vehicle is equipped with a Steering Column Lock Module, it must be replaced along with the 
SKREEM. 


Are there any SKREEM DTC(s) present? 
Yes >> Repair not complete, refer to the appropriate symptom. 
No »» Hepair is complete. 
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VEHICLE THEFT SECURITY - SERVICE INFORMATION 


DESCRIPTION 


The Vehicle Theft Security System (VTSS) is comprised of two primary subsystems: Vehicle Theft Alarm (VTA) and 
Sentry Key Immobilizer System (SKIS). The VTA is an active system that provides visual and audible responses as 
deterrents to and warnings of unauthorized vehicle tampering. The SKIS is a passive system that effectively immo- 
bilizes the vehicle against unauthorized operation. Following are paragraphs which describe these subsystems of 
the VTSS. 


Certain functions and features of the VTSS rely upon resources shared with or controlled by other electronic mod- 
ules in the vehicle over the Controller Area Network (CAN) data bus. Other modules that may affect VTSS operation 
are: 

e ElectroMechanical Instrument Cluster (EMIC) - Also sometimes referred to as the Cab Compartment Node 
(CCN). Driver and passenger front and rear doors, and liftgate ajar switch status. VTA system logic. Security 
indicator control. (Refer to 8 - ELECTRICAL/INSTRUMENT CLUSTER - DESCRIPTION). 

• Powertrain Control Module (PCM) - SKIS engine control logic. (Refer to 8 - ELECTRICAL/ELECTRONIC 

CONTROL MODULES/POWERTRAIN CONTROL MODULE - DESCRIPTION). 

Steering Control Module (SCM) - (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/STEER- 
ING CONTROL MODULE - DESCRIPTION). 

Totally Integrated Power Module (TIPM) - Hood ajar switch status (export only). Exterior lighting system and 
horn system control. (Refer to 8 - ELECTRICAL/POWER DISTRIBUTION/POWER DISTRIBUTION CENTER - 
DESCRIPTION). 


Except for the Sentry Key transponders, which rely upon Radio Frequency (RF) communication, hard wired circuitry 
connects the VTA and SKIS components to the electrical system of the vehicle. 


VEHICLE THEFT ALARM 


The УТА is available in two different configurations, one is designed for vehicles manufactured for sale in North 
America; while the other is designed for vehicles manufactured for sale in markets outside of North America. In 
addition, the УТА for export is available in two versions: base and premium. АП vehicles equipped with УТА are also 
equipped with the Remote Keyless Entry (RKE) system and the Sentry Key Immobilizer System (SKIS), regardless 
of their market destination. 


The North American and export base version of the VTA system provide perimeter vehicle protection by monitoring 
the vehicle doors, the ignition switch, the liftgate, the liftgate flip-up glass and, for vehicles built for certain markets 
where it is required equipment, the hood. If unauthorized vehicle use or tampering is detected, these systems 
respond by pulsing the vehicle horn as an audible deterrent and flashing certain exterior lamps as a visual deterrent. 


The export premium version of the VTA system is only available in vehicles manufactured for sale in certain markets 
where it is required equipment. The export premium version of the VTA provides the same perimeter protection 
features as the base version, but adds interior vehicle intrusion protection. The export premium VTA also supple- 
ments the pulsing horn feature of the base version with a siren as the audible deterrent, while retaining the flashing 
exterior lamps as the visual deterrent. 


The УТА includes the following major components, which are described in further detail elsewhere in this service 
information: 

• Door Ajar Switches - A door ajar switch is integral to the door latch mechanism of each front and rear door. 

• Hood Ajar Switch - A hood ajar switch is located in a bracket on the left rear side of the engine compartment, 
near the shock tower of vehicles built for sale in certain export markets where it is required equipment. 

e Intrusion Module - An intrusion module is located underneath the instrument panel upper panel, just to the 
right centerline of the instrument panel base, next to the remote compass module, of vehicles built for sale in 
certain export markets where it is required equipment. 

• Intrusion Sensor Receiver - An intrusion sensor receiver is located behind and mounted to the right A-Pillar 
trim panel of vehicles built for sale in certain export markets where it is required equipment. 

e Intrusion Sensor Transmitter - An intrusion sensor transmitter is located behind and mounted to the left 
Upper C-Pillar trim panel of vehicles built for sale in certain export markets where it is required equipment. 

• Liftgate Ajar Switch - A liftgate ajar switch is integral to the latch for the liftgate in the vehicle. 

e Security Indicator - A security indicator is integral to the ElectroMechanical Instrument Cluster (EMIC), some- 
times referred to as the Cab Compartment Node (CCN). 
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e Siren - An alarm siren is located in a hollow behind the right front splash shield, on the outer load beam of 
vehicles built for sale in certain export markets where it is required equipment. 


SENTRY KEY IMMOBILIZER SYSTEM 


The Sentry Key Immobilizer System (SKIS) is available as factory-installed standard equipment on this model. Vehi- 
cles equipped with the Vehicle Theft Alarm (VTA) are also equipped with SKIS. The SKIS provides passive vehicle 
protection by preventing the engine from operating unless a valid electronically encoded key is detected in the igni- 
tion lock cylinder. The SKIS used in combination with the export premium version of the VTA adds a steering shaft 
lock feature that provides passive protection by preventing the vehicle from being steered unless a valid electroni- 
cally encoded key is detected in the ignition lock cylinder, but is only available in vehicles manufactured for sale in 
certain markets where it is required equipment. 


The SKIS includes the following major components, which are described in further detail elsewhere in this service 
information: 

e Sentry Key Remote Entry Module - The Sentry Key REmote Entry Module (SKREEM) is sometimes referred 
to as the Wireless Control Module (WCM). The SKREEM/WOM is located on the instrument panel to the right 
side of the steering column near the ignition lock cylinder housing and an integral molded plastic antenna ring 
circles the ignition lock cylinder like a halo. The SKREEM/WOM and its antenna are concealed beneath an 
ignition switch bezel on the instrument panel. (Refer to 8 - ELECTRICAL/VEHICLE THEFT SECURITY/SEN- 
TRY KEY REMOTE ENTRY MODULE - DESCRIPTION). 

e Sentry Key Transponder - The Sentry Key transponder is contained within the Remote Keyless Entry (RKE) 
transmitter integral to the head of the ignition key. (Refer to 8 - ELECTRICAL/VEHICLE THEFT SECURITY/ 
TRANSPONDER KEY - DESCRIPTION). 

e Security Indicator - A security indicator is integral to the ElectroMechanical Instrument Cluster (EMIC). 


OPERATION 


The Vehicle Theft Security System (VTSS) is divided into two basic subsystems: Vehicle Theft Alarm (VTA) and 
Sentry Key Immobilizer System (SKIS). Following are paragraphs that briefly describe the operation of each of these 
two subsystems. 


VEHICLE THEFT ALARM 


The ElectroMechanical Instrument Cluster (EMIC), sometimes referred to as the Cab Compartment Node (ССМ), is 
used on this model to control and integrate many of the functions and features included in the Vehicle Theft Alarm 
(УТА). In the VTA system, the ССМ receives inputs indicating the status of the door ajar switches, the ignition 
switch, the liftgate ajar switch, and the power lock switches. In vehicles built for certain export markets where it is 
required, the hood ajar switch provides a hard wired input to the Totally Integrated Power Module (TIPM) and both 
the TIPM and the intrusion module provide electronic message inputs to the CCN over the Controller Area Network 
(CAN) data bus. The ССМ processes the information from all of these inputs, internally controls the security indi- 
cator as appropriate, and sends electronic messages to the TIPM over the CAN data bus. The TIPM internally con- 
trols the output to the hazard warning lamps and sends a control output to energize or de-energize the horn relay 
as appropriate. On vehicles with an intrusion module, the horn output of the TIPM is supplemented by an output of 
the siren module that is controlled by the intrusion module. 


Following are paragraphs that briefly describe the operation of each of the VTA features. See the owner's manual in 
the vehicle glove box for more information on the features, use and operation of the VTA. 


ENABLING 


The ССМ must have the УТА function electronically enabled in order for the УТА to perform as designed. The logic 
in the CCN keeps its VTA function dormant until it is enabled using a diagnostic scan tool. The VTA function of the 
ССМ is enabled on vehicles equipped with the УТА option at the factory, but a service replacement CCN must ре 
VTA-enabled by the dealer using a diagnostic scan tool. Refer to the appropriate diagnostic information. 


ARMING 


Passive arming of the VTA occurs when the vehicle is exited with the key removed from the ignition switch and the 
doors are locked while they are open using the power lock switch. Active arming occurs when the "Lock" button on 
the Remote Keyless Entry (RKE) transmitter is depressed to lock the vehicle. For active arming to occur, the doors, 
the liftgate and the flip-up glass must be closed and the ignition switch must be in the Off position when the RKE 
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transmitter "Lock" button is depressed. The power lock switch will not function with the door ajar and the key in the 
ignition switch. 


Pre-arming of the УТА is initiated when a door or the liftgate is open when the vehicle is locked using a power door 
lock switch or when the RKE transmitter "Lock" button is depressed. Pre-arming will not occur if the key is in the 
ignition switch with the driver side front door open. When the VTA is pre-armed, the arming sequence is delayed 
until all of the doors and the liftgate have been closed. The VTA will remain in "Pre-Armed" mode for up to 16 
seconds after all doors and the liftgate have been closed. 


Once the VTA begins the passive or active arming sequence, the security indicator in the instrument cluster will 
flash rapidly for about 16 seconds. This indicates that VTA arming is in progress. If the ignition switch is turned to 
the On position, if a door is unlocked and opened by any means during the 16 second arming process, the security 
indicator will stop flashing and the arming process will abort. If the liftgate is open during the pre-arming period, the 
security indicator will turn ON solid for the balance of the pre-arm period. Once the arming sequence is successfully 
completed, the security indicator will flash at a slower rate, indicating that the VTA is armed. 


On vehicles equipped with the hood ajar switch, the VTA arming sequence will occur regardless of whether the hood 
is open or closed, but the underhood area will not be protected until the hood is closed. Also, if the status of the 
hood ajar switch changes from open to closed during the 16 second arming process, the security indicator will 
change from ON solid to flashing to indicate normal pre-arming. Once the arming process is successfully completed, 
the security indicator will flash at a slower rate, indicating that the VTA is armed. 


DISARMING 


For vehicles built for the North American market, passive disarming of the VTA occurs by inserting the valid key in 
ignition or by turning the ignition switch to the On position using a valid Sentry Key Immobilizer System (SKIS) key. 
Active disarming of the VTA for all markets occurs when the vehicle is unlocked by depressing the "Unlock" button 
of the RKE transmitter. Once the alarm has been activated, either disarming method will also deactivate the alarm. 
Depressing the "Panic" button (if equipped) on the RKE transmitter will not disarm the VTA. 


POWER-UP MODE 


When the armed УТА senses that the battery has been disconnected and reconnected, it enters its power-up mode. 
In the power-up mode the alarm system remains armed following a battery failure or disconnect. If the VTA was 
armed prior to a battery disconnect or failure, the technician or vehicle operator will have to actively or passively 
disarm the alarm system after the battery is reconnected. The power-up mode will also apply if the battery goes 
dead while the system is armed, and battery jump-starting is attempted. The VTA will be armed until the technician 
or vehicle operator has actively or passively disarmed the alarm system. If the VTA is in the disarmed mode prior to 
a battery disconnect or failure, it will remain disarmed after the battery is reconnected or replaced, or if jump-starting 
is attempted. 


ALARM 


The VTA alarm output varies by the version of the УТА with which the vehicle is equipped. In all cases, the alarm 
provides both visual and audible outputs; however, the time intervals of these outputs vary by the requirements of 
the market for which the vehicle is manufactured. In all cases, the visual output will be a flashing on and off of the 
exterior lamps. For vehicles equipped with the North American or the export base version of the VTA, the audible 
output will be a pulsing of the horn. For vehicles with the export premium version of the VTA, the additional audible 
output will be a cycling of the alarm siren. See the owner's manual in the vehicle glove box for details of the alarm 
output requirements of the specific market for which the vehicle was manufactured. The inputs that will trigger the 
alarm include the door ajar switches, the liftgate ajar switch, key cylinder, and in vehicles built for certain markets 
where they are required, the hood ajar switch and the intrusion module. 


TAMPER ALERT 


The VTA tamper alert feature will pulse the horn three times upon VTA disarming, if the alarm was triggered and has 
since timed-out, or if the battery has been disconnected and reconnected (battery disconnect only on North Amer- 
ican vehicles). This feature alerts the vehicle operator that the VTA alarm was activated while the vehicle was unat- 
tended. 
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INTRUSION ALARM 


The intrusion alarm is an exclusive feature of the export premium version of the VTA, which is only available in 
certain markets where it is required. When the VTA is armed, the intrusion module uses a hard wired outputs to 
control an ultrasonic transmitter and receiver which allows the module to monitor the interior of the vehicle for move- 
ment. If motion is detected, the intrusion module sends an electronic message to the CCN and the TIPM over the 
CAN data bus to invoke the visual alarm features, and sends an electronic message to the alarm siren in the engine 
compartment over a dedicated serial bus to invoke the audible alarm feature. 


The motion detect feature of the intrusion module can be disabled by depressing the "Lock" button on the RKE 
transmitter 3 times within 15 seconds during VTA arming, while the security indicator is still flashing rapidly. The VTA 
provides a single short siren "chirp" as an audible confirmation that the motion detect disable request has been 
received. 


The intrusion module must be electronically enabled in order for the intrusion alarm to perform as designed. The 
intrusion alarm function of the module is enabled on vehicles equipped with this option at the factory, but a service 
replacement module must be configured and enabled by the dealer using a diagnostic scan tool. Refer to the appro- 
priate diagnostic information. The intrusion module monitors the conditions of the transmitter and receiver sensors 
as well as the siren, and will store fault information in the form of a Diagnostic Trouble Code (ОТС) if a system 
malfunction is detected. The intrusion module can be diagnosed, and any stored DTC can be retrieved using a 
diagnostic scan tool. Refer to the appropriate diagnostic information. 


SENTRY KEY IMMOBILIZER SYSTEM 


The Sentry Key Immobilizer System (SKIS) is designed to provide passive protection against unauthorized vehicle 
use by disabling the engine after about two seconds of running, whenever any method other than a valid Sentry Key 
is used to start the vehicle. The SKIS is considered a passive protection system because it is always active when 
the ignition system is energized and does not require any customer intervention. The SKIS uses Radio Frequency 
(RF) communication to obtain confirmation that the key in the ignition switch is a valid key for operating the vehicle. 
The microprocessor-based SKIS hardware and software also uses electronic messages to communicate with other 
electronic modules in the vehicle over the Controller Area Network (CAN) data bus. (Refer to 8 - ELECTRICAL/ 
ELECTRONIC CONTROL MODULES/COMMUNICATION - OPERATION). 


Pre-programmed Sentry Key transponders are provided with the vehicle from the factory. Each Sentry Key REmote 
Entry Module (SKREEM), sometimes referred to as the Wireless Control Module (WCM), will recognize a maximum 
of eight Sentry Keys. If the customer would like additional keys other than those provided with the vehicle, they may 
be purchased from any authorized dealer. These additional keys must be programmed to the SKREEM/WOM in the 
vehicle in order for the system to recognize them as valid keys. This can be done by the dealer using a scan tool 
or, if Customer Learn programming is an available SKIS feature in the market where the vehicle was purchased, the 
customer can program the additional keys, as long as at least two valid Sentry Keys are already available. (Refer 
to 8 - ELECTRICAL/VEHICLE THEFT SECURITY/TRANSPONDER KEY - STANDARD PROCEDURE - TRAN- 
SPONDER PROGRAMMING). 


The SKREEM/WOM performs a self-test of the SKIS each time the ignition switch is turned to the On position, and 
will store fault information in the form of a Diagnostic Trouble Code (DTC) if a system malfunction is detected. The 
SKREEM/WOM will also send an electronic message to the instrument cluster if a fault is detected, and the instru- 
ment cluster illuminates the security indicator. The SKIS can be diagnosed, and any stored DTC can be retrieved 
using a diagnostic scan tool and the appropriate diagnostic information. 


DIAGNOSIS AND TESTING 


VEHICLE THEFT SECURITY SYSTEM 


The Vehicle Theft Security System (VTSS) is divided into two basic subsystems: Vehicle Theft Alarm (VTA) and 
Sentry Key Immobilizer System (SKIS). Following are the recommended procedures for diagnosis and testing of 
each of these two subsystems. 


VEHICLE THEFT ALARM 


Models equipped with the export premium version of the Vehicle Theft Alarm (VTA) provide some preliminary diag- 
nostic feedback by illuminating the security indicator located in the ElectroMechanical Instrument Cluster (EMIC), 
sometimes referred to as the Cab Compartment Node (CCN). If the security indicator illuminates with the ignition 
switch in the On position for approximately 15 seconds. it indicates that there is a communication problem between 
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the intrusion module and the EMIC/CCN, or between the intrusion module and the siren module. The EMIC/CCN 
will also turn on the security indicator if it receives a message from the intrusion module indicating that a Diagnostic 
Trouble Code (DTC) has been stored for a siren module fault. 

To diagnose the EMIC/CCN, the Totally Integrated Power Module (TIPM), the intrusion module, the Controller Area 
Network (CAN) data bus, or the electronic message inputs and outputs used to provide the electronic features of the 
VTA, use a diagnostic scan tool and refer to the appropriate diagnostic information. 


SENTRY KEY IMMOBILIZER SYSTEM 


To diagnose the Sentry Key REmote Entry Module (SKREEM) (sometimes referred to as the Wireless Control Mod- 
ule (МСМ), the ElectroMechanical Instrument Cluster (EMIC) (sometimes referred to as the Cab Compartment Node 
(CCN), the Totally Integrated Power Module (TIPM), the intrusion module, the Controller Area Network (CAN) data 
bus, or the electronic message inputs and outputs used to provide the electronic features of the VTA, use a diag- 
nostic scan tool and refer to the appropriate diagnostic information. 


SENTRY KEY IMMOBILIZER SYSTEM DIAGNOSIS 


CONDITION POSSIBLE CAUSES CORRECTION 


SECURITY INDICATOR FAILS 1. Light-Emitting Diode (LED) 1. Use a diagnostic scan tool to perform the 
TO LIGHT DURING BULB faulty. instrument cluster actuator test. Refer to the 
TEST appropriate diagnostic information. 


2. Ignition feed faulty. 2. Check for battery voltage at the 
connector for the SKREEM with the ignition 
switch in the On position. Repair the faulty 
ignition feed circuit, as required. 


SECURITY INDICATOR 1. Invalid key in ignition switch 1. Replace the key with a known valid key. 
FLASHES FOLLOWING BULB lock cylinder. 


TEST OR THE WCM DETECTS | | 
AN ISSUE WITH THE ММ 2. Key-related fault. 2. Use a diagnostic scan tool and the 


AND/OR PCM. appropriate diagnostic information for further 
diagnosis. 


SECURITY INDICATOR 1. SKIS system malfunction/ 1. Use a diagnostic scan tool and the 
LIGHTS SOLID FOLLOWING fault detected. appropriate diagnostic information for further 
BULB TEST diagnosis. 


2. SKIS system inoperative. 2. Use a diagnostic scan tool and the 
appropriate diagnostic information for further 
diagnosis. 


STANDARD PROCEDURE 


SKIS INITIALIZATION 


The Sentry Key Immobilizer System (SKIS) must be initialized following a Sentry Key REmote Entry Module 
(SKREEM), sometimes referred to as the Wireless Control Module (WCM), replacement. SKIS initialization requires 
the use of a diagnostic scan tool. Initialization will also require that you have access to the unique four-digit PIN 
code that was assigned to the original SKREEM/WOM. The PIN code MUST be used to enter the Secured Access 
Mode in the SKREEM/WCM. This PIN number may be obtained from the vehicle owner, from the original vehicle 
invoice, or from the DaimlerChrysler Customer Center (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MOD- 
ULES - STANDARD PROCEDURE - PCM/SKREEM PROGRAMMING). 


NOTE: If a Powertrain Control Module (PCM) is replaced on a vehicle equipped with the Sentry Key Immo- 
bilizer System (SKIS), the unique Secret Key data must be transferred from the Sentry Key REmote Entry 
Module (SKREEM) to the new PCM using the appropriate programming procedure. This procedure also 
requires the use of a diagnostic scan tool and the unique four-digit PIN code to enter the Secured Access 
Mode in the SKREEM/WCM. 
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TRANSPONDER PROGRAMMING 


All Sentry Keys included with the vehicle are pre-programmed to work with the Sentry Key Remote Entry System 
(SKREES) when it is shipped from the factory. The Sentry Key REmote Entry Module (SKREEM) can be pro- 
grammed to recognize up to a total of eight Sentry Keys. When programming a blank Sentry Key transponder, the 
key must first be cut to match the ignition switch lock cylinder in the vehicle for which it will be used. Once the 
additional or new key has been cut, the SKREEM must be programmed to recognize it as a valid key. There are two 
possible methods to program the SKREEM to recognize a new or additional valid key, the Secured Access Method 
and the Customer Learn Method. Following are the details of these two programming methods. 


SECURED ACCESS METHOD 


The Secured Access method applies to all vehicles. This method requires the use of a diagnostic scan tool. This 
method will also require that you have access to the unique four-digit PIN code that was assigned to the original 
SKREEM. The PIN code must be used to enter the Secured Access Mode in the SKREEM. This PIN number may 
be obtained from the vehicle owner, from the original vehicle invoice, or from the DaimlerChrysler Customer Center. 
Refer to the appropriate diagnostic information for the proper Secured Access method programming procedures. 


NOTE: The Remote Keyless Entry (RKE) Transmitter will also be programmed during this procedure. 


CUSTOMER LEARN METHOD 


The Customer Learn feature is only available on domestic vehicles, or those vehicles which have a U.S. country 
code designator. This programming method also requires access to at least two valid Sentry Keys. If two valid Sen- 
try Keys are not available, or if the vehicle does not have a U.S. country code designator, the Secured Access 
Method must be used to program new or additional valid keys to the SKREEM. The Customer Learn programming 
method procedures are as follows: 


1. Obtain the blank Sentry Key(s) that are to be programmed as valid keys for the vehicle. Cut the blank key(s) to 
match the ignition switch lock cylinder mechanical key codes. 


2. Insert one of the two valid Sentry Keys into the ignition switch and turn the ignition switch to the On position. 


3. After the ignition switch has been in the On position for longer than 3 seconds, but no more than 15 seconds, 
cycle the ignition switch back to the Off position. Replace the first valid Sentry Key in the ignition switch lock 
cylinder with the second valid Sentry Key and turn the ignition switch back to the On position. The second valid 
Sentry Key must be inserted in the lock cylinder within 15 seconds of removing the first valid key. 


4. About 10 seconds after the completion of Step 3, the security indicator in the instrument cluster will start to flash 
to indicate that the system has entered the Customer Learn programming mode. 


5. Within 60 seconds of entering the Customer Learn programming mode, turn the ignition switch to the Off posi- 
tion, replace the valid Sentry Key with a blank Sentry Key transponder, and turn the ignition switch back to the 
On position. 

6. About 10 seconds after the completion of Step 5, the security indicator will stop flashing, stay on solid for 3 
seconds, then turn off to indicate that the blank Sentry Key has been successfully programmed. The SKREES 
will immediately exit the Customer Learn programming mode. After the ignition is cycled the vehicle may be 
started using the newly programmed valid Sentry Key. 


NOTE: The Remote Keyless Entry (RKE) Transmitter will also be programmed during this procedure. 


Each of these steps must be repeated and completed in their entirety for each additional Sentry Key that is to be 
programmed. If the above steps are not completed in the given sequence, or within the allotted time, the SKREEM 
will exit the Customer Learn programming mode and the programming will be unsuccessful. The SKREEM will also 
automatically exit the Customer Learn programming mode if it sees a non-blank Sentry Key transponder when it 
should see a blank, if it has already programmed eight (8) valid Sentry Keys, or if the ignition switch is turned to the 
Off position for more than about 50 seconds. 


NOTE: If an attempt is made to start the vehicle while in the Customer Learn mode (security indicator flash- 
ing), the SKIS will respond as though the vehicle were being started with an invalid key. In other words, the 
engine will stall after about two seconds of operation. No faults will be set. 


NOTE: Once a Sentry Key has been programmed as a valid key to a vehicle, it cannot be programmed as a 
valid key for use on any other vehicle. 


80-90 VEHICLE THEFT SECURITY - SERVICE INFORMATION ——————————— —— —— —— PM 


HOOD AJAR SWITCH - EXPORT 
DESCRIPTION 


The hood ajar switch is a normally closed, single pole, 
spring-loaded plunger switch that is used only on vehi- 
cles equipped with the Vehicle Theft Security System 
(VTSS) for sale in certain markets where it is required 
equipment. The molded plastic switch body (5) has an 
integral molded connector (1) on the lower end con- 
taining two terminal pins. The switch is connected to 
the vehicle electrical system through the headlamp 
and dash wire harness. 


The sleeve has a one-time, self-adjustment feature 
that is activated after the switch is installed by closing 
the hood. Two integral latches (2) lock the switch into 
a keyed mounting hole in the stamped steel switch 
mounting bracket. The mounting bracket is secured 
with screws to the left rear engine compartment, near 
the left strut tower. The underside of the hood panel 
inner reinforcement actuates the switch plunger as the 
hood panel is closed. 81428481 


An installed hood ajar switch cannot be readjusted or 
repaired. If the switch is damaged, ineffective, or requires readjustment, it must be replaced with a new unit. 


OPERATION 


The hood ajar switch is a normally closed switch that is held open as the spring-loaded switch plunger is depressed 
by the inner hood panel reinforcement when the hood panel is closed and latched. When the hood is opened, the 
spring-loaded switch plunger extends from the switch body and the switch contacts are closed. The switch is con- 
nected in series between ground and the hood ajar switch sense input of the Totally Integrated Power Module 
(TIPM). The TIPM uses an internal resistor pull up to monitor the state of the hood ajar switch contacts. 


The components of the switch self-adjustment feature include an integral stop on the shaft of the plunger and a 
ribbed, ratcheting sleeve at the top of the switch body from which the plunger extends. With the switch mounting 
collar secured in its mounting bracket, the plunger is depressed by the hood inner reinforcement as the hood is 
closed. As the plunger is depressed, the plunger stop contacts the top of the sleeve and the sleeve is driven down- 
ward, ratcheting through the switch mounting collar until the hood is fully closed and latched. The ribs on the sleeve 
are engaged within the mounting collar to maintain this adjusted position. 


The hood ajar switch and the hard wired circuits for the switch may be diagnosed using conventional diagnostic 
tools and procedures. Refer to the appropriate wiring information. However, conventional diagnostic methods will not 
prove conclusive in the diagnosis of the TIPM, the ElectroMechanical Instrument Cluster (EMIC), sometimes 
referred to as the Cab Compartment Node (CCN), or the electronic communication between these modules. The 
most reliable, efficient, and accurate means to diagnose the hood ajar switch, the TIPM, the EMIC/CCN or the elec- 
tronic communication related to hood ajar switch operation requires the use of a diagnostic scan tool. Refer to the 
appropriate diagnostic information. 
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REMOVAL 


HOOD SWITCH 


1. Open hood. 

2. Disconnect and isolate the battery negative cable. 

3. Disconnect wire harness connector from hood ajar 
switch (4). 

4. Firmly press tangs on the bottom side of the switch 
(1) together and push up through bracket (2). 

5. Remove switch from vehicle. 


HOOD SWITCH BRACKET 


1. Open hood. 

2. Disconnect and isolate the battery negative cable. 

3. Disconnect wire harness connector (4) from hood 
ajar switch (2). 

4. Firmly press tangs on the bottom side of the switch 
(2) together and push up through bracket (1). 


5. Remove the two screws (3) holding the bracket (1) 
to the bulkhead. 


INSTALLATION 


NOTE: NEW SWITCH - The switch will be adjusted when the hood is closed. 


2 


7o 
81822257 


81822ddc 


NOTE: OLD SWITCH - The switch should be adjusted from prior use. If adjustment is not correct then a new 
switch must be installed and the self adjustment will take place upon the first hood closure. 
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НООР SWITCH BRACKET 


NOTE: Removal of the bracket may cause the 
switch not to be adjusted correctly causing a new 
switch to be needed. Only remove bracket when 
necessary. 


1. 


Position the hood switch bracket (1) on bulkhead 
and install the two screws (3) holding the bracket 
(1) to the bulkhead. 


2. Place the switch (2) into the bracket (1) hole and 
firmly push down to engage the retaining tangs. 

3. Connect the wire harness connector (4) to the 
hood ajar switch (2). 

4. Connect the battery negative cable. 

5. Close hood. 

HOOD SWITCH 

1. Place the switch (1) into the bracket (2) hole and 
firmly push down to engage the retaining tangs. 

2. Connect the wire harness connector (4) to the 
hood ajar switch (1). 

3. Connect the battery negative cable. 


. Close hood. 
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81822257 
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INTRUSION MODULE 
DESCRIPTION 


An intrusion module (1) is part of the premium version 
of the Vehicle Theft Alarm (VTA) in the Vehicle Theft 
Security System (VTSS). The premium version of the 
VTA is only available in vehicles built for certain mar- 
kets, where the additional features offered by this sys- 
tem are required. The intrusion module is located in 
the passenger compartment. This unit is designed to 
work in conjunction with the intrusion sensor transmit- 
ter and intrusion sensor receiver to provide interior 
motion detection and serves as the interface between 
the Totally Integrated Power Module (TIPM), the Elec- 
troMechanical Instrument Cluster (EMIC) (sometimes 
referred to as the Cab Compartment Node (CCN), and 
the alarm siren. 


The intrusion module has two integral mounts (2) that 
are secured by two screws underneath the instrument 
panel upper cover, just above the center stack. Con- 
cealed within the molded plastic housing is the cir- a1508867 
cuitry of the module, which includes a microprocessor. 
The module is connected to the vehicle electrical system wire harness. 


The intrusion module unit cannot be adjusted or repaired and, if faulty or damaged, it must be replaced. 


OPERATION 


The microprocessor in the intrusion module contains the motion detection logic circuits and controls all of the fea- 
tures of the premium version of the Vehicle Theft Alarm (VTA). The module uses On-Board Diagnostics (OBD) and 
can communicate with other modules in the vehicle as well as with a diagnostic scan tool using the Controller Area 
Network (CAN) data bus. This method of communication is used by the module to communicate with the Totally 
Integrated Power Module (TIPM) and the ElectroMechanical Instrument Cluster (EMIC). The module also commu- 
nicates with the alarm siren over a dedicated serial bus circuit. 


The intrusion module microprocessor continuously monitors inputs from the intrusion sensor transmitter and receiver 
as well as inputs from the EMIC and the alarm siren module. The module energizes the intrusion sensor transmitter, 
which transmits ultrasonic signals into the vehicle cabin through a transmit transducer, then monitors the current 
draw of the transmitter to detect problems with the transmitter and transmitter circuits. The module also energizes 
the intrusion sensor receiver, which listens to the ultrasonic signals through a receive transducer as they bounce off 
of objects in the vehicle interior, then monitors the current draw of the receiver for data signals and to detect prob- 
lems with the receiver and receiver circuits. If an object is moving in the interior, a detection circuit in the module 
senses this movement through the modulation of the returning data signals from the receiver. 


If movement is detected, the intrusion module sends an electronic message to the CCN over the CAN data bus to 
trigger the alarm. The CCN sends the alarm message over the CAN date bus to the TIPM and intrusion module. 
The intrusion module sends another message to the alarm siren module over the dedicated serial bus line to sound 
the siren. When the EMIC detects a breach in the perimeter protection through a door or liftgate, it sends an elec- 
tronic message to the intrusion module and the TIPM. The intrusion module sends a message to the alarm siren 
module to sound the siren. The module also monitors message inputs from the alarm siren module for siren battery 
or siren input/output circuit tamper alerts, and siren battery condition alerts, then sets active and stored Diagnostic 
Trouble Codes (DTC) for any monitored system faults it detects. An active fault only remains for the current ignition 
switch cycle, while a stored fault causes a DTC to be stored in memory by the module. If a fault does not recur for 
fifty ignition cycles, the module will automatically erase the stored DTC. 


The intrusion module receives battery voltage on a B(+) circuit and is grounded at all times through a hard wired 
remote ground point. These connections allow the module to remain operational, regardless of the ignition switch 
position. To diagnose the intrusion module, the CAN data bus, and the electronic message inputs to and outputs 
from the module requires the use of a diagnostic scan tool and refer to the appropriate diagnostic information. 
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REMOVAL 


1. 
2. 


Disconnect and isolate the battery negative cable. 
Remove the instrument panel upper panel (Refer to 
23 - BODY/INSTRUMENT PANEL/INSTRUMENT 
PANEL UPPER PANEL - REMOVAL). 


. Disconnect the module electrical connector (3). 
. Remove the two screws (4) that secure the module 


(2) to the instrument panel. 


. Remove the module from the instrument panel. 


INSTALLATION 


1. 


Position the intrusion module (2) onto the instru- 
ment panel. 


. Install the two screws (4) that secure the module 


(2) to the instrument panel. 


. Connect the electrical connector (3) on the module 


(1). 


. Install the instrument panel upper panel (Refer to 


23 - BODY/INSTRUMENT PANEL/INSTRUMENT 
PANEL TOP PAD - INSTALLATION). 


. Connect the battery negative cable. 
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INTRUSION SENSOR - EXPORT 


DESCRIPTION 
TRANSMITTER 


An intrusion sensor transmitter (2) is part of the pre- 


mium version of the Vehicle Theft Security System 
(VTSS). The premium version of the VTSS is only 
available in vehicles built for certain markets, where 
the additional features offered by this system are 
required. This unit is designed to work in conjunction 
with the intrusion sensor receiver to provide interior 
motion detection inputs to the intrusion module, which 
serves as an input to the ElectroMechanical Instru- 
ment Cluster (EMIC), sometimes referred to as the 
Cab Compartment Node (CCN), and the alarm siren. 
Concealed within the molded plastic transmitter hous- 
ing is the circuitry of the transmitter which includes an 
ultrasonic transmit transducer (1). The intrusion sensor 
transmitter cannot be adjusted or repaired and, if 
faulty or damaged, it must be replaced. The transmit- 
ter mounting bracket is serviced as a unit with the 
headliner. The transducer trim bezel is available for 


81596364 


separate service replacement. 


The transmitter is located in the passenger compart- 


ment, where it is concealed behind the left C-pillar 
upper trim panel (2), above the seat belt (4). The trim 
bezel has a small round opening that faces the front 
of the vehicle through which the transducer (3) is 


8182cb8e 


с | 
x 
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RECEIVER 


An intrusion sensor receiver (1) is part of the premium 
version of the Vehicle Theft Security System (VTSS). 
The premium version of the VTSS is only available in 
vehicles built for certain markets, where the additional 
features offered by this system are required. This unit 
is designed to work in conjunction with the intrusion 
sensor transmitter to provide interior motion detection 
inputs to the intrusion module, which serves as an 
input to the ElectroMechanical Instrument Cluster 
(EMIC), sometimes referred to as the Cab Compart- 
ment Node (CCN), and the alarm siren. 


8159832b 


The receiver (2) is located in the passenger compart- 


ment, where it is concealed behind the right A-pillar 

trim panel (3) and engages two latch tabs of a bracket 

that is serviced with the A-pillar trim panel. The ultra- 

sonic receiver transducer (2) is aimed through a small 

dedicated round opening in the a-pillar and is the only ~ 
evidence of the receiver that is visible from the pas- 

senger compartment. 

Concealed within the receiver housing is the circuitry © 
which includes the receive transducer. The receiver is 

connected to the vehicle electrical system wire har- 

ness that is integral to the headliner. 

The intrusion sensor receiver cannot be adjusted or 

repaired and, if faulty or damaged, it must be 


replaced. The receiver mounting bracket is serviced as ÇED] 
a unit with the A-pillar trim panel. 


8182cb99 


OPERATION 
TRANSMITTER 


The intrusion sensor transmitter operates only when it is energized by the intrusion module. The transmitter gener- 
ates ultrasonic signals into the vehicle cabin through a transmit transducer. Then the intrusion sensor receiver lis- 
tens to the returning signals as they bounce off of objects in the vehicle interior and provides input signals to the 
intrusion module. | an object is moving in the interior, a detection circuit in the intrusion module senses this move- 
ment through the modulation of the returning signals that occur due to the Doppler effect. The intrusion module 
monitors the current draw of the transmitter circuits to determine the condition of the transmitter and, if the draw is 
too high or too low, it will store a Diagnostic Trouble Code (DTC) for any fault that is detected. 


Use a diagnostic scan tool and refer to the appropriate diagnostic information for diagnosis and testing of the sys- 
tem. 
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RECEIVER 


The intrusion sensor receiver operates only when it is energized by the intrusion module. The receiver monitors 
ultrasonic signals generated in the vehicle cabin by the intrusion sensor transmitter through a receive transducer. 
The receiver listens to the ultrasonic signals as they bounce off of objects in the vehicle interior and provides input 
signals to the intrusion module. If an object is moving in the interior, a detection circuit in the intrusion module 
senses this movement through the modulation of the returning signals that occur due to the Doppler effect. The 
intrusion module monitors the current draw of the receiver circuits to determine the condition of the receiver and, if 
the draw is too high or too low, it will store a Diagnostic Trouble Code (DTC) for any fault that is detected. 


Use a diagnostic scan tool and refer to the appropriate diagnostic information for diagnosis and testing of the sys- 
tem. 


REMOVAL 
TRANSMITTER 


1. Disconnect and isolate the battery negative cable. 

2. Remove the C-pillar upper trim (Refer to 23 - 
BODY/INTERIOR/C-PILLAR UPPER TRIM - 
REMOVAL). 

3. Remove the two retaining screws from the C-pillar 
and remove the sensor. 


81597d44 


RECEIVER 


1. Disconnect and isolate the battery negative cable. 


2. Remove the right A-pillar trim panel (Refer to 23 - 
BODY/INTERIOR/A-PILLAR TRIM - REMOVAL). 


3. Disconnect the electrical connector (35) on the 
receiver housing. 


8182cbc7 
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4. Release the two latch features (1) of the mounting 


bracket (2) and disengage the receiver from the 
bracket. 


INSTALLATION 
TRANSMITTER 


1. 


Position the sensor on the inside of the C-pillar. 


2. Install the two retaining screws. 
3. 
4. Install the C-pillar (Refer to 23 - BODY/INTERIOR/ 


Connect the electrical connector. 


C-PILLAR UPPER TRIM - INSTALLATION). 
Connect the battery negative cable. 
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818303aa 
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RECEIVER 


1. Position the intrusion sensor receiver to the mount- 
ing bracket (2) and firmly push down to latch the 
retaining clips (1). 


818303aa 


2. Connect the electrical connector (3) on the receiver 
housing. 


3. Install the A-pillar trim panel (Refer to 23 - BODY/ 
INTERIOR/A-PILLAR TRIM - INSTALLATION). 


4. Connect the battery negative cable. 


8182cbc7 
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SENTRY KEY REMOTE ENTRY MODULE 


DESCRIPTION 


When a PCM and the SKREEM are replaced at the same time, perform the following steps in order: 
1. Program the new PCM. 

2. Program the new SKREEM. 

3. Replace all ignition keys and program them to the new SKREEM. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - STANDARD PROCEDURE - PCM/SKREEM 
PROGRAMMING) 


The Sentry Key REmote Entry Module (SKREEM) is 
sometimes referred to as the Wireless Control Module 
(WCM). The SKREEM/WOM is the primary component 
of the Sentry Key Immobilizer System (SKIS). It is 
also the receiver for the Remote Keyless Entry (RKE) 
system and the Tire Pressure Monitor (TPM) system. 
The SKREEM/WOM is located on the steering column, 
around the ignition lock cylinder housing and is con- 
cealed beneath the steering column shrouds. The 
molded black plastic housing for the SKREEM/WCM 
has an integral molded plastic halo-like antenna ring 
(3) that extends from one side. When the SKREEM/ 
WOM is properly installed, the antenna ring is oriented 
around the ignition lock cylinder housing. 


816e03e1 


A single connector (1) is located next to the antenna 
ring on the SKREEM/WCM housing. A molded plastic 
mounting tab (2) оп the SKREEM/WCM housing 
secures the unit to the steering column. The 
SKREEM/WCM is connected to the vehicle electrical 
system through the instrument panel wire harness. 


The SKREEM/WCM cannot be adjusted or repaired. If 
faulty or damaged, the entire SKREEM unit must be 
replaced. 


то 


X 
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OPERATION 


The Sentry Key REmote Entry Module (SKREEM), sometimes referred to as the Wireless Control Module (WCM), 
contains a Radio Frequency (RF) transceiver and a microprocessor. The SKREEM/WOM transmits RF signals to, 
and receives RF signals from the Sentry Key transponder through a tuned antenna enclosed within the molded 
plastic antenna ring integral to the SKREEM/WCM housing. If this antenna ring is not mounted properly around the 
ignition lock cylinder housing, communication problems between the SKREEM/WOM and the transponder may arise. 
These communication problems will result in Sentry Key transponder-related faults. 


The SKREEM also serves as the Remote Keyless Entry (RKE) RF receiver and, if the vehicle is so equipped, the 
receiver for the Tire Pressure Monitoring (TPM) system. (Refer to 8 - ELECTRICAL/POWER LOCKS - DESCRIP- 
TION) or (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - DESCRIPTION). The SKREEM/WCM 
communicates over the Controller Area Network (CAN) data bus with the ElectroMechanical Instrument Cluster 
(EMIC) (sometimes referred to as the Cab Compartment Node (CCN), the Powertrain Control Module (PCM), and/or 
the diagnostic scan tool. 


The SKREEM/WOM retains in memory the ID numbers of any Sentry Key transponder that is programmed into it. A 
maximum of eight Sentry Key transponders can be programmed into the SKREEM/WCM. For added system secu- 
rity, each SKREEM/WOM is programmed with a unique Secret Key code. This code is stored in memory, sent over 
the CAN data bus to the PCM, and is encoded to the transponder of every Sentry Key that is programmed into the 
SKREEM/WOM. Therefore, the Secret Key code is a common element that is found in every component of the 
Sentry Key Immobilizer System (SKIS). Another security code, called a PIN, is used to gain access to the SKREEM/ 
МСМ Secured Access Mode. The Secured Access Mode is required during service to perform the SKIS initialization 
and Sentry Key transponder programming procedures. The SKREEM/WOM also stores the Vehicle Identification 
Number (VIN) in its memory, which it learns through a CAN data bus message from the PCM during SKIS initial- 
ization. 


In the event that a SKREEM/WOM replacement is required, the Secret Key code can be transferred to the new 
SKREEM/WOM from the PCM using the diagnostic scan tool and the SKIS initialization procedure. Proper comple- 
tion of the SKIS initialization will allow the existing Sentry Keys to be programmed into the new SKREEM/WCM so 
that new keys will not be required. In the event that the original Secret Key code cannot be recovered, SKREEM/ 
WOM replacement will also require new Sentry Keys. The diagnostic scan tool will alert the technician during the 
SKIS initialization procedure if new Sentry Keys are required. 


When the ignition switch is turned to the On position, the SKREEM/WOM transmits an RF signal to the transponder 
in the ignition key. The SKREEM/WOM then waits for an RF signal response from the transponder. If the response 
received identifies the key as valid, the SKREEM/WCM sends a valid key message to the PCM over the CAN data 
bus. If the response received identifies the key as invalid or if no response is received from the key transponder, the 
SKREEM/WOM sends an invalid key message to the PCM. The PCM will enable or disable engine operation based 
upon the status of the SKREEM/WCM messages. It is important to note that the default condition in the PCM is an 
invalid key; therefore, if no message is received from the SKREEM/WOM by the PCM, the engine will be disabled 
and the vehicle immobilized after two seconds of running. 


The SKREEM/WOM also sends security indicator status messages to the EMIC/CCN over the CAN data bus to tell 
the EMIC/CCN how to operate the security indicator. The security indicator status message from the SKREEM/WCM 
tells the EMIC/CCN to turn the indicator on for about three seconds each time the ignition switch is turned to the On 
position as a bulb test. After completion of the bulb test, the SKREEM/WCM sends security indicator status mes- 
sages to the EMIC/CON to turn the indicator off, turn the indicator on, or to flash the indicator on and off. If the 
security indicator flashes or stays on solid after the bulb test, it signifies a SKIS fault. If the SKREEM/WOM detects 
a system malfunction and/or the SKIS has become inoperative, the security indicator will stay on solid. If the 
SKREEM/WOM detects an invalid key or if a key transponder-related fault exists, the security indicator will flash. If 
the vehicle is equipped with the Customer Learn transponder programming feature, the SKREEM/WOM will also 
send messages to the EMIC/CON to flash the security indicator whenever the Customer Learn programming mode 
is being utilized (Refer to 8 - ELECTRICAL/VEHICLE THEFT SECURITY/TRANSPONDER KEY - STANDARD PRO- 
CEDURE - TRANSPONDER PROGRAMMING). 


The SKIS performs a self-test each time the ignition switch is turned to the On position, and will store fault infor- 
mation in the form of a Diagnostic Trouble Code (DTC) in SKREEM/WCM memory if a system malfunction is 
detected. The SKREEM/WOM can be diagnosed, and any stored DTC can be retrieved using a diagnostic scan tool. 
Refer to the appropriate diagnostic information. 
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REMOVAL 


NOTE: The steering wheel does not have to be 
removed to service the SKREEM/WCM. 


NOTE: The Steering Column Control Module 
(SCCM) assembly, which consists of the left/right 
multi-function switches and the clockspring, does 
not have to be removed to service the SKREEM/ 
WCM. There is an access hole in the top of the 
right multi-function switch to access the mounting 
screw (2). 


1. Disconnect and isolate the battery negative cable. 


WARNING: Wait two minutes for the airbag system 
reserve capacitor to discharge before beginning 
any airbag system or component service. Failure 
to do so may result in accidental airbag deploy- 
ment, personal injury or death. 
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2. Remove the upper and lower steering column shrouds (Refer to 19 - STEERING/COLUMN/UPPER SHROUD - 
REMOVAL) and (Refer to 19 - STEERING/COLUMN/LOWER SHROUD - REMOVAL). 


3. Remove the SKREEM/WCM mounting screw (2) on the ignition lock assembly and separate the SKREEM/WCM 


(8) from the ignition lock assembly. 
4. Disconnect the SKREEM/WOM electrical connector 
(4). 
5. Remove SKREEM/WCM (1 and 3) from column 
(2). 
When a PCM and the SKREEM/WOM are replaced at 
the same time, perform the following steps in order 
(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE - РСМ/ 
SKREEM PROGRAMMING). 
e Program the new PCM. 
e Program the new SKREEM/WCM. 
e Replace all ignition keys and program them to 
the new SKREEM/WCM. 


ү Кр / 
! 816e17d5 


ae 
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INSTALLATION 


When a PCM and the SKREEM/WOM are replaced at 
the same time, perform the following steps in order 
(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE - РСМ/ 
SKREEM PROGRAMMING). 

e Program the new PCM. 

e Program the new SKREEM/WCM. 

e Replace all ignition keys and program them to 

the new SKREEM/WCM. 

1. Position the SKREEM/WOM (3) on the ignition lock 

housing and install the retaining screw (1). 


2. Connect the SKREEM/WOM electrical connector 


(4). 


NOTE: On vehicles equipped with the optional 
Sentry Key Immobilizer System (SKIS), when the 
SKREEM is replaced with a new unit, a diagnostic 
scan tool MUST be used to initialize the new 
SKREEM and to program at least two Sentry Key 
transponders before the vehicle can be operated 
(Refer to 8 - ELECTRICAL/VEHICLE THEFT SECU- 
RITY - STANDARD PROCEDURE - SKIS INITIAL- 
IZATION). 


3. Connect the battery negative cable. 


80 - 104 VEHICLE THEFT SECURITY - SERVICE INFORMATION ———— РМ 


SIREN - EXPORT 
DESCRIPTION 


An alarm siren module is part of the premium version 
of the Vehicle Theft Alarm (VTA) in the Vehicle Theft 
Security System (VTSS). The premium version of the 
VTA is only available in vehicles built for certain mar- 
kets, where the additional features offered by this sys- 
tem are required. This unit is designed to provide the 
audible alert requirements for the premium УТА. 


The alarm siren module consists of microprocessor- 
based electronic control circuitry, the siren, and a 
nickel metal hydride backup battery. All of the alarm 
module components are protected and sealed within a 
molded plastic housing. The housing also has a 
threaded insert within the mounting hole on the back 
through which a screw secures it to a stamped metal 
mounting bracket. 


The alarm siren module cannot be repaired or 
adjusted and, if faulty or damaged, it must be 
replaced. 


OPERATION 


The microprocessor within the alarm siren module provides the siren unit features and functions based upon internal 
programming and electronic arm and disarm messages received from the intrusion module over a dedicated serial 
bus communication circuit. The siren module receives battery voltage on a fused В(+) circuit through a fuse in the 
Totally Integrated Power Module (TIPM), and receives a path to ground through a ground circuit in the wire harness. 
These connections allow the siren to remain operational, regardless of the ignition switch position. 


818273b6 


When the premium version of the Vehicle Theft Alarm (VTA) is armed, the siren module continuously monitors elec- 
tronic message inputs from the intrusion module to sound its internal siren. While armed, the siren also enters its 
auto-detect mode. While in the auto-detect mode, if the siren module detects that its power supply or communica- 
tion circuits are being tampered with or have been sabotaged, it will sound an audible alarm and continue to operate 
through an on-board backup battery. If the siren module is in its disarmed mode when its power supply or commu- 
nication circuits are interrupted, the siren will not sound. 


The siren module will also notify the intrusion module when the backup battery requires charging, and the intrusion 
module will send electronic messages that will allow the backup battery to be recharged through the battery voltage 
and ground circuits to the siren module only while the ignition switch is in the On position and the engine is running. 
This prevents the potential discharge of the main battery while the vehicle is not being operated. 


The siren will self-detect problems with its internal and external power supply and communication circuits, then send 
electronic messages indicating the problem to the intrusion module upon receiving an arm or disarm request. The 
intrusion module will store a Diagnostic Trouble Code (DTC) for any detected alarm siren module fault. The DTC 
can then be retrieved with a diagnostic scan tool through the 16-way Data Link Connector (DLC) located under the 
driver side lower edge of the instrument panel over the Controller Area Network (CAN) data bus. 


To diagnose the siren, the intrusion module, the CAN data bus communication line, and the electronic message 
inputs to and outputs from the siren requires the use of a diagnostic scan tool and the appropriate diagnostic infor- 
mation. 
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REMOVAL 


1. Disconnect and isolate the battery negative cable. 


2. Remove the right front wheel well splash shield 
(Refer to 23 - BODY/EXTERIOR/FRONT END 
SPLASH SHIELDS - REMOVAL). 


3. Disconnect the electrical connector (4). 


4. Remove the siren retaining screws (2) and remove 
the siren (1) from the load form (3). 


81825848 


INSTALLATION 


1. Position siren (1) on load form and install retaining 


screws (2). 
2. Connect the siren electrical connector (4). 


3. Install the right front wheel well splash shield 
(Refer to 23 - BODY/EXTERIOR/FRONT END 
SPLASH SHIELDS - INSTALLATION). 


4. Connect the battery negative cable. 
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TRANSPONDER KEY 


DESCRIPTION 


Each ignition key (2) used in the Sentry Key Remote 
Entry System (SKREES) has a transponder chip 
included on the circuit board (4) beneath the cover (1) 
of the integral Remote Keyless Entry (RKE) transmit- 
ter (3). In addition to having to be cut to match the 
mechanical coding of the ignition lock cylinder and 
programmed for operation of the RKE system, each 
new Sentry Key has a unique transponder identifica- 
tion code that is permanently programmed into it by 
the manufacturer, and which must be programmed 
into the Sentry Key REmote Entry Module (SKREEM), 
sometimes referred to as the Wireless Control Module 
(МОМ), to be recognized by the SKREES as a valid 
key. The Sentry Key transponder cannot be adjusted 
or repaired. If faulty or damaged, the entire key and 
RKE transmitter unit must be replaced. 


81294790 


OPERATION 


When the ignition switch is turned to the On position, the Sentry Key REmote Entry Module (SKREEM), sometimes 
referred to as the Wireless Control Module (WCM), communicates through its antenna with the Sentry Key tran- 
sponder using a Radio Frequency (RF) signal. The SKREEM/WOM then listens for a RF response from the tran- 
sponder through the same antenna. The Sentry Key transponder chip is within the range of the SKREEM/WCM 
transceiver antenna ring when it is inserted into the ignition lock cylinder. The ЗКВЕЕМЛУСМ determines whether 
a valid key is present in the ignition lock cylinder based upon the response from the transponder. If a valid key is 
detected, that fact is communicated by the SKREEM/WOM to the Powertrain Control Module (PCM) over the Con- 
troller Area Network (CAN) data bus, and the PCM allows the engine to continue running. If the PCM receives an 
invalid key message, or receives no message from the SKREEM/WOM over the CAN data bus, the engine will be 
disabled after about two seconds of operation. The ElectroMechanical Instrument Cluster (EMIC), sometimes 
referred to as the Cab Compartment Node (CCN), will also respond to the invalid key message on the CAN data 
bus by flashing the security indicator on and off. 


Each Sentry Key has a unique transponder identification code permanently programmed into it by the manufacturer. 
Likewise, the SKREEM/WOM has a unique Secret Key code programmed into it by the manufacturer. When a Sen- 
try Key is programmed into the memory of the SKREEM/WOM, the SKREEM/WOM stores the transponder identi- 
fication code from the Sentry Key, and the Sentry Key learns the Secret Key code from the SKREEM/WCM. Once 
the Sentry Key learns the Secret Key code of the SKREEM/WOM, it is permanently stored in the memory of the 
transponder. Therefore, once a Sentry Key has been programmed to a particular vehicle, it cannot be used on any 
other vehicle (Refer to 8 - ELECTRICAL/VEHICLE THEFT SECURITY/TRANSPONDER KEY - STANDARD PRO- 
CEDURE). 


The Sentry Key REmote Entry System (SKREES) performs a self-test each time the ignition switch is turned to the 
On position, and will store key-related fault information in the form of a Diagnostic Trouble Code (DTC) in SKREEM/ 
WCM memory if a Sentry Key transponder problem is detected. The Sentry Key transponder chip can be diag- 
nosed, and any stored DTC can be retrieved using a diagnostic scan tool. Refer to the appropriate diagnostic 
information. 
Common communication problems: 

e Two transponder keys too close together. 

e Speed Pass too close to transponder key. 

е Loss of PCM communication. 

e Failed antenna circuit. 
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B2304-WIPER PARK SWITCH INPUT CIRCUIT LOW 


8R - 3 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the ignition on. 

e Set Condition: 

e The TIPM detects a short to ground condition. 


Possible Causes 


FRONT WIPER MOTOR 


(W7) FRONT WIPER PARK SWITCH SENSE CIRCUIT SHORT TO GROUND 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 


Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Wipers on. 
With the Scan Tool, read the Wiper DTC's. 


Does the Scan Tool read: B2304-WIPER PARK SWITCH INPUT CIRCUIT LOW? 


Yes >> Go То 2 


Мо >> The condition that caused the symptom is currently not present. Inspect the related wiring for а possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. WIPER MOTOR 
With the scan tool, erase DTCs. 


Turn the ignition off. 

Disconnect the Front Wiper Motor harness connector. 
Turn the ignition on. 

Wait 30 seconds 

With the scan tool, read DTCs. 


Does the Scan Tool read: B2305-WIPER PARK SWITCH INPUT 
CIRCUIT HIGH? 


Yes >> Нерасе the Front Wiper Motor in accordance with the ser- 
vice information. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - MOTOR- 
STANDARD PROCEDURE) WIPER- 


No >> Со То 3 8165a3ef 
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3. (W7) FRONT WIPER MOTOR PARK SWITCH SENSE CIRCUIT SHORT TO GROUND 


Turn the ignition off. 


Disconnect the TIPM C2 harness connector. S 
Measure the resistance between ground and the (W7) Front Wiper Park C 2] 
Switch Sense circuit. К) 
Is the resistance below 5.0 ohms? = m 
Yes >> Repair the (W7) Front Wiper Park Switch Sense circuit for a 5 
short to ground condition. Ai 3d 
Perform the BODY VERIFICATION TEST — VER 1. (Refer 10 Р 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 7 | опсЖаваоо |! 
STANDARD PROCEDURE) ли ог. 
Мо >> Нерасе the Totally Integrated Power Module in accordance cna 
with the service information. MODULE. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer талда) 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 816523f7 


STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the ignition on. 

e Set Condition: 

e The TIPM detects an open condition. 


Possible Causes 
(W7) FRONT WIPER PARK SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 


TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 

Turn the ignition on. 

With the Scan Tool, clear all TIPM DTC's. 

Turn the Front Wipers on. 

With the Scan Tool, read the Front Wiper DTC's. 


Does the Scan Tool read: B2305-WIPER PARK SWITCH INPUT CIRCUIT HIGH? 


Yes >> Go To2 
No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. (W7) FRONT WIPER PARK SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 


Turn the ignition off. 


Disconnect the Front Wiper Motor harness connector. [+ 
Disconnect the TIPM C2 harness connector. 
Measure the voltage on the (W7) Front Wiper Park Switch Sense cir- m Go) 
cuit. (==). d 
Is the voltage above 5.0 volts? E == 
Yes >> Repair the (W7) Front Wiper Park Switch Sense circuit for a = 
short to voltage. 5 Fed 
Perform the BODY VERIFICATION TEST — VER 1. (Refer NEE Е 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - Е з аи 
STANDARD PROCEDURE) 
2005 
№ >> Нерасе the Totally Integrated Power Module in accordance == 
with the service information. IM. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer Vs 8165a5c9 


to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 
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B231F-FRONT/REAR WASHER MOTOR CONTROL CIRCUIT LOW 
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П lm П 
c B 
4 Læ] 1 
въ НЕ 2 
MODULE- PUMP. 
TOTALLY WASHER: 
INTEGRATED WINDSHIELD 
POWER C1 


8165а744 


For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 

e With the ignition on. 

e Set Condition: 

e When the TIPM detects a short/low condition on the washer Pump Motor Control circuit. 


Possible Causes 


(W10)/(W20) WASHER PUMP MOTOR CONTROL CIRCUIT SHORT TOGETHER 
(W10) WASHER PUMP MOTOR CONTROL CIRCUIT SHORT TO GROUND 


(W20) WASHER PUMP MOTOR CONTROL CIRCUIT SHORT TO GROUND 
WIPER WASHER PUMP 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 
Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Washers on. 
With the Scan Tool, read the Wiper/Washers DTC's. 
Does the Scan Tool read: B231F-FRONT/REAR WASHER MOTOR CONTROL CIRCUIT LOW? 


Yes >> Go To2 

No >> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 


2. WASHER PUMP MOTOR 


Turn the ignition off. 

Disconnect the Washer Pump Motor connector. 
Turn the ignition on. 

With the Scan Tool, read the DTC's. 


Does the Scan Tool read: B231F-FRONT/REAR WASHER 
MOTOR CONTROL CIRCUIT LOW? 


Yes >> Со То З 


No >> Нерасе the Washer Pump Motor in accordance with the 
service information. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - PUMP- 
STANDARD PROCEDURE) WASHER- 


WINDSHIELD 


8165a75d 
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Э. (W10)/(W20) WASHER PUMP MOTOR CONTROL CIRCUITS SHORT TOGETHER 


Turn the ignition off. 

Disconnect the Washer Pump Motor harness connector. 

Disconnect the TIPM C1 harness connector. 

Measure the resistance between the (W10) and (W20) Washer Pump 
Motor Control circuits. 


Is the resistance below 5.0 ohms? 

>> Repair the (W10) and (W20) Washer Pump Motor Control 
circuits for a short together. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer 


to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go То 4 


Yes 


WINDSHIELD 2 
п | === M LA^ 
а | во A 1 
a 
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4. (W10) WASHER PUMP MOTOR CONTROL CIRCUIT SHORT TO GROUND 


Measure the resistance between ground and the (W10) Washer Pump 
Motor Control circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Hepair the (W10) Washer Pump Motor Control circuit for a 
short to ground. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 


STANDARD PROCEDURE) 
No >> Со То 5 


PUMP- 
WASHER- 
WINDSHIELD 


8165a766 


5. (W20) WASHER PUMP MOTOR CONTROL CIRCUIT SHORT TO GROUND 


Measure the resistance between ground and the (W20) Washer Pump 
Motor Control circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Hepair the (W20) Washer Pump Motor Control circuit for a 
short to ground. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 


STANDARD PROCEDURE) 


Replace the Totally Integrated Power Module in accordance 
with the service information. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> 


РИМР- 
WASHER- 
WINDSHIELD 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 


e Set Condition: 
The TIPM detects an open condition. 


Possible Causes 


PM 


(W10) WASHER PUMP MOTOR CONTROL CIRCUIT SHORT TO VOLTAGE 


(W20) WASHER PUMP MOTOR CONTROL CIRCUIT SHORT TO VOLTAGE 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTERMITTENT CONDITION 

Turn the ignition on. 

With the Scan Tool, clear all TIPM DTC's. 

Turn the Washers on. 

With the Scan Tool, read the Wiper/Washers DTC's. 


Does the Scan Tool read: B2320-FRONT/REAR WASHER MOTOR CONTROL CIRCUIT HIGH? 


Yes >> Go To2 


No 


intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 


TROL MODULES - STANDARD PROCEDURE) 


2. (W10) WASHER PUMP MOTOR CONTROL CIRCUIT SHORT TO VOLTAGE 


>> The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 


Turn the ignition off. 


Disconnect the TIPM C1 harness connector. 

Disconnect the Washer Pump Motor harness connector. 

Turn the ignition on. 

Measure the voltage of the (W10) Washer Pump Motor Control circuit. 


Is the voltage above 5.0 volts? 


Yes >> Hepair the (W10) Washer Pump Motor Control circuit for a 
short to voltage. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 

No >> Go To 3 


PUMP- 
WASHER- 
WINDSHIELD 2 
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У. (М/20) WASHER PUMP MOTOR CONTROL CIRCUIT SHORT TO VOLTAGE 


8R - 13 


Measure the Voltage of the (W20) Washer Pump Motor Control circuit. 
Is the voltage above 5.0 volts? 


Yes 


No 


>> 


>> 


Repair Ше (W20) Washer Pump Motor Control circuit for a 
short to voltage. 

Perform the BODY VERIFICATION TEST — VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


Replace the Totally Integrated Power Module in accordance 
with the service information. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


PUMP- 
WASHER- 1 


WINDSHIELD 

Ln | та || Sf 
=) 

oo | нв | 1 
са 

5 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C1 


8165a7d0 
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B231B-REAR WIPER MOTOR CONTROL CIRCUIT LOW 


For a complete wiring diagram Refer to Section 8W. 


Possible Causes 


(A1) FUSED В+ CIRCUIT OPEN 


REAR WIPER RELAY 
FRONT CONTROL MODULE 
INTEGRATED POWER MODULE 


Diagnostic Test 


1. (A1) FUSED B+ CIRCUIT OPEN 


NOTE: Check all fuses and circuit breakers before proceeding with the diagnosis of this DTC. 
Turn the ignition on. 

Remove the Rear Wiper relay. 

Measure the voltage at cavity 86 of the Rear Wiper Relay. 


Is the voltage above 10.0 volts? 


Yes >> Go То 2 


Мо >> Check Ше (A1) Fused В+ circuit for an open. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING) 


2. REAR WIPER RELAY 


Turn the ignition off. 

Replace the Rear Wiper Relay with a known good relay. 
Turn the ignition on. 

With the Scan Tool, clear all FCM DTC's. 

Turn the Rear Wipers ON then OFF. 

With the Scan Tool, read the FCM DTC's. 


Does the Scan Tool read: B231B-WIPER ON/OFF CONTROL CIRCUIT LOW? 
Yes >> Со То З 


Мо >> Нерасе the Rear Wiper relay. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING) 


2. INTEGRATED POWER MODULE 

Turn the ignition off. 

Disconnect the FCM from the IPM. 

Turn the ignition on. 

Measure the voltage on cavity 28 (Rear Wiper Relay Control) of the IPM. 


Is the voltage above 10.0 volts? 


Yes >> Replace the FCM in accordance with the service information. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING) 

No »» Replace the IPM in accordance with the service information. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING) 
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B231C-REAR WIPER MOTOR CONTROL CIRCUIT HIGH 


For a complete wiring diagram Refer to Section 8W. 


Possible Causes 


REAR WIPER RELAY 


INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTEGRATED POWER MODULE 


Turn the ignition off. 

Replace the Rear Wiper relay with a known good relay. 

With the Scan Tool, clear all FCM DTC's. 

Turn the Rear Wipers ON then OFF. 

With the Scan Tool, read the FCM DTC's. 

Does the Scan Tool read: B231C-REAR WIPER MOTOR CONTROL CIRCUIT HIGH? 

Yes >> Replace the Integrated Power Module in accordance with the service information. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING) 


No >> Test complete. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING) 


8R - 16 — WIPERS/WASHERS - ELECTRICAL DIAGNOSTICS -------------РМ 
B2324-HEADLAMP WASHER MOTOR CONTROL CIRCUIT HIGH 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e With the ignition on. 
e Set Condition: 
e When the FCM detects a short/HIGH condition. 


Possible Causes 
INTEGRATED POWER MODULE 


Diagnostic Test 


1 . HEADLAMP WASHER RELAY 


Turn the ignition off. 

Replace the Rear Wiper relay with a known good relay. 
With the Scan Tool, clear all FCM DTC's. 

Turn the Rear Wipers ON then OFF. 

With the Scan Tool, read the FCM DTC's. 


Does the Scan Tool read: B2324-REAR WIPER MOTOR CONTROL CIRCUIT HIGH? 


Yes >> Replace the Integrated Power Module in accordance with the service information. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING) 


No >> Test complete. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING) 
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B2325-HEADLAMP WASHER MOTOR CONTROL CIRCUIT OPEN 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
e With the ignition on. 
e Set Condition: 
e When the FCM detects a short/HIGH condition. 


Possible Causes 
INTEGRATED POWER MODULE 


Diagnostic Test 


1 . INTEGRATED POWER MODULE 


Turn the ignition off. 

Replace the Wiper ON/OFF relay with a known good relay. 
With the Scan Tool, clear all FCM DTC's. 

Turn the Wipers ON then OFF. 

With the Scan Tool, read the Wiper DTC's. 


Does the Scan Tool read: B2325-WIPER ON/OFF CONTROL CIRCUIT HIGH? 


Yes >> Replace the Integrated Power Module in accordance with the service information. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING) 


No >> Test complete. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING) 
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WIPERS/WASHERS - SERVICE INFORMATION 


DESCRIPTION 
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An electrically operated intermittent front wiper and washer system is standard factory-installed safety equipment on 
this vehicle. The wiper and washer system includes the following major components, which are described in further 
detail elsewhere in this service information: 


ElectroMechanical Instrument Cluster - The ElectroMechanical Instrument Cluster (EMIC) (also known as 
the Cab Compartment Node/CCN) is located on the instrument panel directly in front of the driver. (Refer to 8 
- ELECTRICAL/INSTRUMENT CLUSTER - DESCRIPTION). 

Front Washer Nozzle (3) - Two fluidic front washer nozzles with integral check valves are secured by latch 
features to dedicated openings in the hood panel near the base of the windshield. 

Front Washer Plumbing - The plumbing for the washer system consists of rubber hoses and molded rubber 
or plastic fittings. The plumbing is routed to the engine compartment from the washer reservoir. The front 
washer hose is routed along the right side of the engine compartment to the cowl plenum panel, then across 
the underside of the inner hood panel reinforcement to the washer nozzles. 

Front Wiper Arms And Blades (5) - The two front wiper arms are secured with nuts to the threaded ends of 
the two wiper pivot shafts, which extend through the сом plenum cover/grille panel located near the base of 
the windshield. The two unequal length front wiper blades are each secured to their wiper arm with an integral 
latch, and are parked on the glass near the bottom of the windshield when the front wiper system is not in 
operation. 

Front Wiper Module (4) - The wiper pivot shafts are the only visible components of the front wiper module. 
The remainder of the module is concealed within the сом! plenum beneath the сом plenum cover/grille panel. 
The wiper module includes the wiper module bracket, three rubber-isolated wiper module mounts, the wiper 
motor, the wiper motor crank arm, the two wiper drive links, the two wiper pivots and the two pivot water 
shields. 
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Right Multi-Function Switch (6) - The right (wiper) multi-function switch and the left (lighting) multi-function 
Switch are secured to brackets integral to the clockspring housing on the top of the steering column just below 
the steering wheel. The right multi-function switch is connected by a short jumper harness to the Steering 
Control Module (SCM), which is internal to the left multi-function switch housing. Only the switch control stalk 
extending from the right side of the steering column is visible, while the remainder of the switch is concealed 
beneath the steering column shrouds. The right multi-function switch is dedicated to providing all of the driver 
controls for both the front and rear wiper and washer systems. 

Steering Control Module - The Steering Control Module (SCM) is internal to the left multi-function switch 
housing, which is secured to a bracket integral to the left side of the clockspring housing on the top of the 
steering column just below the steering wheel. Only the left switch control stalk extending from the left side of 
the steering column is visible, while the remainder of the switch housing containing the SCM is concealed 
beneath the steering column shrouds. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
STEERING COLUMN CONTROL MODULE - DESCRIPTION). 

Totally Integrated Power Module (2) - The Totally Integrated Power Module (TIPM) is located in the engine 
compartment, near the battery. (Refer to 8 - ELECTRICAL/POWER DISTRIBUTION/TOTALLY INTEGRATED 
POWER MODULE - DESCRIPTION). 

Washer Pump/Motor - The reversible electric washer pump/motor unit is located in a dedicated hole in a 
sump area on the lower, forward facing surface of the washer reservoir, ahead of the right front wheel house. 
This single reversible washer pump/motor provides washer fluid to either the front or rear washer system 
plumbing, depending upon the direction of the pump motor rotation. 

Washer Reservoir (1) - The washer reservoir is located in the engine compartment ahead of the right front 
strut tower and wheel house. The filler neck and cap are accessed from the right front corner of the engine 
compartment. 
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An electrically operated fixed interval intermittent rear wiper and washer system is standard factory-installed equip- 
ment on this vehicle. The rear wiper and washer system includes the following major components, which are 
described in further detail elsewhere in this service information: 

e ElectroMechanical Instrument Cluster - The ElectroMechanical Instrument Cluster (EMIC) (also known as 
the Cab Compartment Node/CCN) is located on the instrument panel directly in front of the driver. (Refer to 8 
- ELECTRICAL/INSTRUMENT CLUSTER - DESCRIPTION). 

e Rear Washer Nozzle (4) - The fluidic rear washer nozzle is integrated into the rear spoiler on the liftgate outer 
panel above the liftgate glass and is located to the right of the Center High-Mounted Stop Lamp (CHMSL). 

e Rear Washer Plumbing - The plumbing for the rear washer system consists of rubber hoses, molded plastic 
fittings and a rear washer system check valve. The plumbing is routed along the right side of the engine com- 
partment from the washer reservoir, through the dash into the passenger compartment, up the right cowl side 
and A-pillar to the headliner then through the upper liftgate opening header and the upper liftgate to the rear 
washer nozzle on the upper liftgate spoiler. The rear washer system check valve (3) connects the headliner 
washer hose to the liftgate washer hose and is located near the upper liftgate opening header behind the right 
upper D-pillar trim. 

e Rear Wiper Arm And Blade (5) - The single rear wiper arm is secured by a nut directly to the rear wiper 
motor output shaft, which extends through a rubber grommet inserted into a hole in the center at the base of 
the liftgate glass. The rear wiper blade is secured to the rear wiper arm with an integral latch, and is parked 
near the base of the glass when the rear wiper system is not in operation. 

e Rear Wiper Motor (6) - The rear wiper motor includes the motor bracket and three rubber-isolated wiper motor 
mounts. The wiper motor output shaft is the only visible component of the rear wiper motor. The remainder of 
the motor is concealed by the inner liftgate trim on the inside of the liftgate beneath the liftgate glass opening. 

• Right Multi-Function Switch (2) - The right (wiper) multi-function switch and the left (lighting) multi-function 
Switch are secured to brackets integral to the clockspring housing, on the top of the steering column just below 
the steering wheel. The right multi-function switch is connected by a short jumper harness to the Steering 
Control Module (SCM), which is internal to the left multi-function switch housing. Only the switch control stalk 
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extending from the right side of the steering column is visible, while the remainder of the switch is concealed 
beneath the steering column shrouds. The right multi-function switch is dedicated to providing all of the driver 
controls for both the front and rear wiper and washer systems. 

e Steering Control Module - The Steering Control Module (SCM) is internal to the left multi-function switch 
housing, which is secured to a bracket integral to the left side of the clockspring housing on the top of the 
steering column just below the steering wheel. Only the left switch control stalk extending from the left side of 
the steering column is visible, while the remainder of the switch housing containing the SCM is concealed 
beneath the steering column shrouds. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
STEERING COLUMN CONTROL MODULE - DESCRIPTION). 

e Totally Integrated Power Module (1) - The Totally Integrated Power Module (TIPM) is located in the engine 
compartment, near the battery. (Refer to 8 - ELECTRICAL/POWER DISTRIBUTION/TOTALLY INTEGRATED 
POWER MODULE - DESCRIPTION). 

e Washer Reservoir - The rear washer system shares a single reservoir and reversible pump with the front 
washer system, but has its own dedicated plumbing. The washer reservoir is located in the engine compart- 
ment ahead of the right front strut tower and wheel house. The filler neck and cap are accessed from the right 
front corner of the engine compartment. 


OPERATION 
FRONT 


The front wiper and washer system is designed to pro- 
vide the vehicle operator with a convenient, safe, and 
reliable means of maintaining visibility through the 
windshield glass. The various components of this sys- 
tem are designed to convert electrical energy pro- 
duced by the vehicle electrical system into the 
mechanical action of the wiper blades to wipe the out- 
side surface of the glass, as well as into the hydraulic 
action of the washer system to apply washer fluid 
stored in an on-board reservoir to the area of the 
glass to be wiped. When combined, these compo- 
nents provide the means to effectively maintain clear 
visibility for the vehicle operator by removing excess 
accumulations of rain, snow, bugs, mud, or other 
minor debris from the outer surface of the windshield 
glass that might be encountered while driving the vehi- 
cle under numerous types of inclement operating 
conditions. 
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The vehicle operator initiates all front and rear wiper and washer system functions with the control stalk of the right 
(wiper) multi-function switch (1) that extends from the right side of the steering column, just below the steering 
wheel. Rotating the control knob (2) on the end of the control stalk, selects the OFF, DELAY, LOW, or HIGH front 
wiper system operating modes. In the DELAY mode, the control knob also allows the vehicle operator to select from 
one of five intermittent wipe delay intervals. 


Pulling the control stalk rearward actuates the momentary front washer system switch, which selects the WASH and 
WIPE-AFTER-WASH modes, depending upon when and how long the switch is held closed. Pushing the control 
stalk downward actuates a momentary switch and selects the MIST mode, which cycles the wiper blades for as long 
as the switch is held closed then completes the current cycle and parks the blades at the base of the windshield 
after the switch is released. 


The right multi-function switch provides hard wired analog and resistor multiplexed inputs to the Steering Control 
Module (SCM) internal to the left (lighting) multi-function switch housing for all of the wiper and washer system 
functions. The SCM then sends electronic wiper and washer switch status messages to the ElectroMechanical 
Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN), over a Local Interconnect Network 
(LIN) data bus. The EMIC responds to the SCM inputs by sending electronic wiper and washer system request 
messages to the Totally Integrated Power Module (TIPM) over the Controller Area Network (CAN) data bus request- 
ing the appropriate wiper and washer system operating modes. 
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Front wiper and washer system operation is completely controlled by the SCM, EMIC and TIPM logic circuits, and 
that logic will only allow these systems to operate when the ignition switch is in the ACCESSORY or ON positions. 
The TIPM uses intelligent, high current, self-protected high side switches to control wiper system operation by ener- 
gizing or de-energizing the wiper motor low and high speed brushes. The TIPM uses an H-bridge circuit to control 
the operation of the reversible washer pump/motor unit. The right multi-function switch circuitry receives battery cur- 
rent and a clean ground output from the SCM, then provides analog and multiplexed inputs to the SCM to indicate 
the selected front wiper and front washer system mode. 


To diagnose the front wiper and washer system or the electronic controls and communication related to front wiper 
and washer system operation requires the use of a diagnostic scan tool. Refer to the appropriate diagnostic infor- 
mation. 


OPERATING MODES 


Following are paragraphs that briefly describe the operation of each of the front wiper and washer system operating 
modes. 


CONTINUOUS WIPE MODE 


When the LOW position of the control knob on the control stalk of the right (wiper) multi-function switch is selected 
the SCM sends an electronic wiper switch low status message to the EMIC over the LIN data bus, the EMIC 
relays an electronic wiper switch low request message to the TIPM over the CAN data bus, then the TIPM directs 
battery current to the low speed brush of the wiper motor, causing the wipers to cycle at low speed. 


When the HIGH position of the control knob is selected the SCM sends an electronic wiper switch high status 
message to the EMIC, the EMIC relays an electronic wiper switch high request message to the TIPM, then the 
TIPM directs battery current to the high speed brush of the wiper motor, causing the wipers to cycle at high speed. 


When the OFF position of the multi-function switch control knob is selected, the SCM sends an electronic wiper 
switch off status message to the EMIC, the EMIC relays an electronic wiper switch off request message to the 
TIPM, then one of two events will occur. The event that occurs depends upon the position of the wiper blades on 
the windshield at the moment that the control knob OFF position is selected. 


If the wiper blades are in the down position on the windshield when the OFF position is selected, the park switch 
that is integral to the wiper motor is closed to ground, which provides a hard wired park switch sense input to the 
TIPM. The TIPM then de-energizes the wiper motor and the wiper motor ceases to operate. If the wiper blades are 
not in the down position on the windshield at the moment the OFF position is selected, the park switch is an open 
circuit and the TIPM continues running the wiper motor at low speed until the wiper blades are in the down position 
on the windshield and the park switch input to the TIPM is again closed to ground. 


INTERMITTENT WIPE MODE 


When the control knob on the control stalk of the right (wiper) multi-function switch is moved to one of the five 
DELAY interval positions the SCM sends an electronic wiper switch delay interval status message to the EMIC, 
the EMIC relays an electronic wiper switch delay interval request message to the TIPM, then the TIPM electronic 
intermittent wipe logic circuit responds by calculating the correct length of time between wiper sweeps based upon 
the selected delay interval input. 


The TIPM monitors the changing state of the wiper motor park switch through a hard wired park switch sense input. 
This input allows the TIPM to determine the proper intervals at which to energize and de-energize the wiper motor 
intermittently for one low speed cycle at a time. 


The TIPM logic is also programmed to provide vehicle speed sensitivity to the selected intermittent wipe delay inter- 
vals. In order to provide this feature the TIPM monitors electronic vehicle speed messages from the Controller 
Antilock Brake (CAB) and doubles the selected delay interval whenever the vehicle speed is about 16 kilometers- 
per-hour (10 miles-per-hour) or less. 


MIST WIPE MODE 


When the control stalk of the right (wiper) multi-function switch is moved downward to the momentary MIST position, 
the SCM sends an electronic wiper mist mode status message to the EMIC, the EMIC relays an electronic wiper 
mist mode request message to the TIPM, then the TIPM energizes the low speed brush of the wiper motor for as 
long as the switch is held closed, then de-energizes the motor when the state of the switch changes to open, park- 
ing the wiper blades near the base of the windshield. The TIPM can operate the front wiper motor in this mode for 
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only one low speed cycle at a time, or for an indefinite number of sequential low speed cycles, depending upon how 
long the switch is held closed. 


WASH MODE 


When the control stalk of the right (wiper) multi-function switch is pulled rearward to the front momentary WASH 
position for more than about one-half second with the wiper system operating, the SCM sends an electronic washer 
switch status message to the EMIC, the EMIC relays an electronic washer switch request message to the TIPM, 
then the TIPM directs battery current and ground to the washer pump/motor. This will cause the washer pump/motor 
to be energized in the front wash direction for as long as the switch is held closed and to be de-energize when the 
control stalk is released. 


When the control stalk is pulled rearward to the front momentary WASH position while the front wiper system is 
operating in one of the delay interval positions, the washer pump/motor operation is the same. However, the TIPM 
also overrides the selected delay interval and operates the front wiper motor in a continuous low speed mode for as 
long as the control stalk is held in the front momentary WASH position, then reverts to the selected delay interval 
several wipe cycles after the control stalk is released. If the WASH switch is held closed for more than approxi- 
mately 10 seconds, the TIPM will suspend washer pump/motor operation until the control stalk is released for about 
2 seconds and then cycled back to the WASH position. 


WIPE-AFTER-WASH MODE 


When the control stalk of the right (wiper) multi-function switch is pulled rearward to the front momentary WASH 
position for more than about one-half second while the wiper system is not operating, the SCM sends an electronic 
washer switch status message to the EMIC, the EMIC relays an electronic washer switch request message to the 
TIPM, and the TIPM directs battery current and ground to the washer pump/motor and energizes the wiper motor in 
a continuous low speed mode for as long as the switch is held closed (up to approximately 10 seconds). When the 
control stalk is released, the TIPM de-energizes the washer pump/motor, but allows the wiper motor to operate for 
two or three additional wipe cycles before it de-energizes the wiper motor and parks the wiper blades near the base 
of the windshield. 


If the control stalk is held rearward for more than about 10 seconds, the TIPM will suspend washer pump/motor 
operation until the stalk is released for about 2 seconds and then cycled back to the WASH position; however, the 
wipers will continue to operate for as long as the switch is held closed. The TIPM monitors the changing state of the 
wiper motor park switch through a hard wired wiper park switch sense circuit input. This input allows the TIPM to 
count the number of wipe cycles that occur after the control stalk is released, and to determine the proper interval 
at which to de-energize the wiper motor to complete the WIPE-AFTER-WASH mode cycle. 


REAR 


The rear wiper and washer system is designed to pro- 
vide the vehicle operator with a convenient, safe, and 
reliable means of maintaining visibility through the lift- 
gate glass. The various components of this system are 
designed to convert electrical energy produced by the 
vehicle electrical system into the mechanical action of 
the wiper blade to wipe the outside surface of the 
glass, as well as into the hydraulic action of the 
washer system to apply washer fluid stored in an on- 
board reservoir to the area of the glass to be wiped. 
When combined, these components provide the 
means to effectively maintain clear visibility for the 
vehicle operator by removing excess accumulations of 
rain, snow, bugs, mud, or other minor debris from the 
outer surface of the liftgate glass that might be 
encountered while driving the vehicle under numerous 
types of inclement operating conditions. 
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The vehicle operator initiates all front and rear wiper and washer system functions with the control stalk (1) of the 
right (wiper) multi-function switch that extends from the right side of the steering column, just below the steering 
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wheel. Rotating the control sleeve (3) on the control stalk to the OFF or INTERMITTENT detent positions or the 
momentary WASH position selects the rear wiper and washer system operating modes. 


The right multi-function switch provides hard wired analog and resistor multiplexed inputs to the Steering Control 
Module (SCM) integral to the left (lighting) multi-function switch for all of the wiper and washer system functions. 
The SCM then sends electronic rear wiper/washer switch status messages to the ElectroMechanical Instrument 
Cluster (EMIC) (also known as the Cab Compartment Node/CCN) over a Local Interconnect Network (LIN) data 
bus. The EMIC then sends electronic rear wiper/washer switch request messages to the Totally Integrated Power 
Module (TIPM) over the Controller Area Network (CAN) data bus requesting the appropriate rear wiper and washer 
system operating modes. 


Rear wiper and washer system operation is completely controlled by the SCM, EMIC and TIPM logic circuits, and 
that logic will only allow these systems to operate when the ignition switch is in the ACCESSORY or ON positions. 
The TIPM uses intelligent, high current, self-protected high side switches to control wiper system operation by ener- 
gizing or de-energizing the rear wiper motor. The TIPM uses an H-bridge circuit to control the operation of the 
reversible washer pump/motor unit. The right multi-function switch circuitry receives a clean ground output from the 
SCM on a multi-function switch return circuit, then provides resistor multiplexed inputs to the SCM to indicate the 
selected rear wiper and rear washer system mode. 


To diagnose the rear wiper and washer system or the electronic controls and communication related to rear wiper 
and washer system operation requires the use of a diagnostic scan tool. Refer to the appropriate diagnostic infor- 
mation. 


OPERATING MODES 


Following are paragraphs that briefly describe the operation of each of the rear wiper and washer system operating 
modes. 


INTERMITTENT WIPE MODE 


When the INTERMITTENT WIPE position of the control sleeve on the control stalk of the right multi-function switch 
is selected, the SCM sends an electronic rear wiper switch status message to the EMIC over the LIN data bus, 
then the EMIC relays an electronic rear wiper switch request message to the TIPM over the CAN data bus, and 
the TIPM directs battery current to the rear wiper motor at fixed delay intervals to enable the rear wiper motor 
intermittent wipe mode. 


WASH MODE 


When the control sleeve of the right multi-function switch is rotated counterclockwise past the INTERMITTENT 
detent position to the momentary rear WASH position, the SCM sends an electronic rear washer switch status 
message to the EMIC over the LIN data bus, then the EMIC relays an electronic rear washer switch request mes- 
sage to the TIPM over the CAN data bus, and the TIPM directs battery current to the rear wiper motor and directs 
battery current and ground to the washer pump/motor unit. These outputs will cause the washer pump motor and 
the rear wiper motor to operate continuously for as long as the switch is held closed up to approximately 10 sec- 
onds. The washer pump is de-energized as soon as the control sleeve is released, but the rear wiper motor con- 
tinues to operate for two to three continuous cycles before reverting to the fixed delay interval operation. The TIPM 
uses a hard wired output from a park switch internal to the rear wiper motor as an additional logic input to monitor 
the position of the rear wiper blade on the glass and to control the number of continuous wiper sweeps following 
washer operation. 


DIAGNOSIS AND TESTING 
FRONT 


WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys- 
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing further diagnosis or service. This is the only sure way to disable the supplemental 
restraint system. Failure to take the proper precautions could result in accidental airbag deployment. 
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If the front wiper motor operates, but the wipers do not move оп the windshield, replace the ineffective front wiper 
module. If the washer pump/motor operates, but no washer fluid is dispensed on the glass; or, if the wipers operate, 
but chatter, lift, or do not clear the glass, clean and inspect the front wiper and washer system components as 
required. (Refer to 8 - ELECTRICAL/WIPERS/WASHERS - CLEANING - FRONT) and (Refer to 8 - ELECTRICAL/ 
WIPERS/WASHERS - INSPECTION - FRONT). 


The hard wired front wiper and washer system circuits and components may be diagnosed using conventional diag- 
nostic tools and procedures. Refer to the appropriate wiring information. The wiring information includes wiring dia- 
grams, proper wire and connector repair procedures, details of wire harness routing and retention, connector pin-out 
information and location views for the various wire harness connectors, splices and grounds. 


However, conventional diagnostic methods will not prove conclusive in the diagnosis of the front wiper and washer 
system or the electronic controls or communication between other modules and devices that provide some features 
of the front wiper and washer system. The most reliable, efficient, and accurate means to diagnose the front wiper 
and washer system or the electronic controls and communication related to front wiper and washer system opera- 
tion requires the use of a diagnostic scan tool. Refer to the appropriate diagnostic information. 


CONDITION POSSIBLE CAUSES CORRECTION 


WIPER MOTOR DOES NOT 1. Ineffective ground circuit. 1. Test and repair open wiper motor ground 
OPERATE IN ANY SWITCH circuit if required. 


POSITION | | 
2. Ineffective switch. 2. Test and replace right multi-function 


switch if required. (Refer to 8 - 
ELECTRICAL/WIPERS/WASHERS/RIGHT 
MULTI-FUNCTION SWITCH - DIAGNOSIS 
AND TESTING). 


3. Ineffective switch jumper 3. Test and repair or replace open 
harness. multi-function switch jumper harness if 
required. 


4. Ineffective SCM. 4. Use a diagnostic scan tool to check for 
SCM Diagnostic Trouble Codes (DTCs) and 
correct if required. Refer to the appropriate 
diagnostic information. 


5. Ineffective LIN bus. 5. Use a diagnostic scan tool to check for 
LIN DTCs and correct if required. Refer to 
the appropriate diagnostic information. 


6. Ineffective EMIC (CCN). 6. Use a diagnostic scan tool to check for 
CCN DTCs and correct if required. Refer to 
the appropriate diagnostic information. 


7. Ineffective CAN bus. 7. Use a diagnostic scan tool to check for 
CAN DTCs and correct if required. Refer to 
the appropriate diagnostic information. 


8. Ineffective TIPM. 8. Use a diagnostic scan tool to check for 
TIPM DTCs and correct if required. Refer to 
the appropriate diagnostic information. 


9. Ineffective wiper motor. 9. Test and replace open or shorted wiper 
motor as required. 
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CONDITION POSSIBLE CAUSES CORRECTION 


WIPER MOTOR OPERATES 1. Ineffective wiper motor. 1. Check amperage draw with linkage 

SLOWLY IN ALL SWITCH disconnected from wiper motor crank arm. 

POSITIONS Correct draw should be about 6 amperes. If 
incorrect, refer to the appropriate Possible 
Cause that follows: 


2. Amperage draw too low. 2. Test and repair shorted low or high speed 
feed circuit if required. 


3. Amperage draw too high. 3. With linkage disconnected from wiper 
motor crank arm check linkage and pivots 
for binding. If binding is detected, repair or 
replace front wiper module if required. If no 
linkage binding detected, replace the front 
wiper motor if required. 


WIPERS RUN AT HIGH SPEED | 1. Ineffective motor feed circuit 1. Test and repair low speed and high 
WITH SWITCH LOW SPEED wiring. speed feed circuit wiring between TIPM and 
SELECTED OR AT LOW front wiper motor if required. 


SPEED WITH SWITCH HIGH ма т 
SPEED SELECTED 2. Ineffective switch wiring. 2. Test and repair jumper harness wiring 


between right multi-function switch and 
SCM (ей multi-function switch) if required. 


3. Ineffective right multi-function | 3. Test and replace right multi-function 

switch. switch if required. (Refer to 8 - 
ELECTRICAL/WIPERS/WASHERS/RIGHT 
MULTI-FUNCTION SWITCH - DIAGNOSIS 
AND TESTING). 


REAR 


WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemenial 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys- 
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing further diagnosis or service. This is the only sure way to disable the supplemental 
restraint system. Failure to take the proper precautions could result in accidental airbag deployment, pos- 
sible personal injury or death. 


If the rear wiper motor operates, but the wiper motor output shaft does not move, replace the ineffective rear wiper 
motor. If the washer pump/motor operates, but no washer fluid is dispensed on the glass; or, if the wiper operates, 
but chatters, lifts, or does not clear the glass, clean and inspect the rear wiper and washer system components as 
required. (Refer to 8 - ELECTRICAL/WIPERS/WASHERS - CLEANING - REAR) and (Refer to 8 - ELECTRICAL/ 
WIPERS/WASHERS - INSPECTION - REAR). 


The hard wired rear wiper and washer system circuits and components may be diagnosed using conventional diag- 
nostic tools and procedures. Refer to the appropriate wiring information. The wiring information includes wiring dia- 
grams, proper wire and connector repair procedures, details of wire harness routing and retention, connector pin-out 
information and location views for the various wire harness connectors, splices and grounds. 


However, conventional diagnostic methods will not prove conclusive in the diagnosis of the rear wiper and washer 
system or the electronic controls or communication between other modules and devices that provide some features 
of the rear wiper and washer system. The most reliable, efficient, and accurate means to diagnose the rear wiper 
and washer system or the electronic controls and communication related to rear wiper and washer system operation 
requires the use of a diagnostic scan tool. Refer to the appropriate diagnostic information. 
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CONDITION 


WIPERS/WASHERS - SERVICE INFORMATION 


POSSIBLE CAUSES 


PM 


CORRECTION 


WIPER MOTOR DOES NOT 
OPERATE IN ANY SWITCH 
POSITION 


1. Ineffective wiper motor 
ground circuit. 


2. Ineffective right multi-function 


switch. 


3. Ineffective multi-function 
switch jumper harness. 


4. Ineffective SCM. 


5. Ineffective LIN bus. 


6. Ineffective EMIC (CCN). 


7. Ineffective CAN bus. 


8. Ineffective TIPM. 


9. Ineffective wiper motor. 


1. Test and repair open wiper motor ground 
circuit if required. 


2. Test and replace right multi-function 
switch if required. (Refer to 8 - 
ELECTRICAL/WIPERS/WASHERS/RIGHT 
MULTI-FUNCTION SWITCH - DIAGNOSIS 
AND TESTING). 


3. Test and repair or replace open 
multi-function switch jumper harness if 
required. 


4. Use a diagnostic scan tool to check for 
SCM Diagnostic Trouble Codes (DTCs) and 
correct if required. Refer to the appropriate 
diagnostic information. 


5. Use a diagnostic scan tool to check for 
LIN DTCs and correct if required. Refer to 
the appropriate diagnostic information. 


6. Use a diagnostic scan tool to check for 
CCN DTCs and correct if required. Refer to 
the appropriate diagnostic information. 


7. Use a diagnostic scan tool to check for 


CAN DTCs and correct if required. Refer to 
the appropriate diagnostic information. 


8. Use a diagnostic scan tool to check for 
TIPM DTCs and correct if required. Refer to 
the appropriate diagnostic information. 


9. Test and replace open or shorted wiper 
motor if required. 


WIPER MOTOR OPERATES 
SLOWLY 


1. Improper wiper motor 
amperage draw. 


2. Amperage draw too low. 


3. Amperage draw too high. 


1. Check amperage draw with wiper arm 
disconnected from rear wiper motor output 
shaft. Correct draw should be about 6 
amperes. If incorrect, refer to the 
appropriate Possible Cause that follows: 


2. Test and repair the shorted rear wiper 
motor signal and fused ignition switch 
output (run - accessory) circuits if required. 


3. With wiper arm disconnected from wiper 
motor output shaft check for binding 
between output shaft and rubber grommet 
in liftgate glass. If binding is detected, 
lubricate or replace grommet if required. If 
no binding is detected, replace the wiper 
motor if required. 
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CHECK VALVE 
REMOVAL 


1. Disconnect and isolate the battery negative cable. 


2. Partially remove the quarter trim from the right 
upper D-pillar (4). (Refer to 23 - BODY/INTERIOR/ 
QUARTER PANEL TRIM - REMOVAL). 


3. Pull the headliner (5) away from the upper liftgate 
opening header (1) far enough to access and dis- 
connect the liftgate washer supply hose (6) and the 
headliner washer supply hose (3) from the barbed 
nipple on each side of the check valve (2). 


4. Remove the check valve. 


INSTALLATION 


1. Position the rear check valve (2) between the 
upper liftgate opening header (1) and the headliner 
(5). Be certain that the raised arrow that indicates 
the flow direction on the center section of the valve 
is pointed toward the liftgate washer supply hose 
(6). 

2. Reconnect the liftgate washer supply hose and the 
headliner washer supply hose (3) to the barbed 
nipples of the valve. 


3. Reinstall the quarter trim onto the right upper D-pil- 
lar (4). (Refer to 23 - BODY/INTERIOR/QUARTER 
PANEL TRIM - INSTALLATION). 


4. Reconnect the battery negative cable. 
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FRONT WIPER MOTOR 
REMOVAL 


CAUTION: Do not apply pressure to, or pry on, the 
plastic drive link bushings. When removing the 
drive link from, or installing the drive link to the 
ball stud on the wiper motor crank arm, apply 
pressure to, or pry on, only the metal portions of 
the drive link around the bushing. If the bushing is 
damaged, the entire front wiper module MUST be 
replaced. 


CAUTION: Do not remove the crank arm nut from 
the wiper motor output shaft. The crank arm is 
indexed to the output shaft with the motor in the 
park position during the manufacturing process, 
but there are no provisions made for correctly 
indexing this connection in the field. If the crank 
arm to output shaft indexing is incorrect, the 
entire front wiper module MUST be replaced. 


817bbfc5 


1. Disconnect and isolate the battery negative cable. 


2. Remove the front wiper module (1) from the vehicle. (Refer to 8 - ELECTRICAL/WIPERS/WASHERS/WIPER 
MODULE - REMOVAL/FRONT WIPER MODULE). 

3. Disengage the socket bushing (3) of the passenger side wiper drive link from the ball stud on the wiper motor 
crank arm (4) using two large screwdrivers, one on each side of the ball stud. Pry firmly and evenly between the 
crank arm and the metal portion of the drive link until the socket unsnaps from the ball. 

4. Remove the sleeve bushing (2) of the driver side wiper drive link from the ball stud on the wiper motor crank 
arm. 

5. Remove the two screws (2) that secure the motor 
bracket (4) to the module bracket (1). 


6. Remove the wiper motor and crank arm unit (5) 
from the underside of the module bracket. 
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INSTALLATION 


CAUTION: Do not apply pressure to, or pry on, the 
plastic drive link bushings. When removing the 
drive link from, or installing the drive link to the 
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ball stud on the wiper motor crank arm, apply 
pressure to, or pry on, only the metal portions of 


the drive link around the bushing. If the bushing is 
damaged, the entire front wiper module MUST be 
replaced. о 


CAUTION: Do по! remove Ше crank arm nut from 
the wiper motor output shaft. The crank arm is 
indexed to the output shaft with the motor in the 
park position during the manufacturing process, 
but there are no provisions made for correctly 
indexing this connection in the field. If the crank 
arm to output shaft indexing is incorrect, the © 
entire front wiper module MUST be replaced. 


1. Position the front wiper motor and crank arm unit 
(5) to the underside of the front wiper module bracket (1). 
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2. Install and tighten the two screws (2) into the two nuts (3) that secure the motor bracket (4) to the module 


brackeT. 
3. Position the sleeve bushing (2) of the driver side 


wiper drive link onto the ball stud on the end of the 


motor crank arm (4). 


4. Position the socket bushing (3) of the passenger 
side wiper drive link over the ball stud on the crank 
arm. 


5. Place a short 19 millimeter or 3/4 inch socket over 
the domed cap side of the socket bushing as an 
installation tool. Use large channel-lock pliers to 
firmly and evenly apply enough pressure to the 
underside of the crank arm and the top of the 


socket installation tool to snap the bushing onto the 
ball stud. Do not apply pressure directly to the 
plastic bushings. 


NOTE: Be certain to turn the ignition switch to the 
ON position, then turn the front wiper switch ON 
and OFF again to cycle the wiper motor and link- 
age to their natural park position before reinstall- 
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ing the front wiper arms onto the wiper pivots. 


6. Reinstall the front wiper module (1) into the vehicle. (Refer to 8 - ELECTRICAL/WIPERS/WASHERS/WIPER 


MODULE - INSTALLATION/FRONT WIPER MODULE). 
7. Reconnect the battery negative cable. 
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REAR WIPER MOTOR 
DESCRIPTION 


The rear wiper motor (4) is concealed within the lift- 
gate, below the liftgate glass and behind the liftgate 
inner trim panel. The end of the motor output shaft (2) 
that extends through the lower edge of the liftgate 
glass to drive the rear wiper arm and blade is the only 
visible component of the rear wiper motor. A rubber 
grommet is engaged within the output shaft hole of the 
liftgate glass and seals the output shaft where it 
passes through the glass. An integral connector recep- 
tacle (3) connects the rear wiper motor to the vehicle 
electrical system through a dedicated take out and 
connector of the liftgate wire harness. The rear wiper 
motor consists of the following major components: 


81779ac8 


e Bracket (5) - The rear wiper motor bracket consists of a stamped metal mounting plate for the wiper motor 
that is secured to the wiper motor housing, and through three screws with rubber isolators (1) to the liftgate 
inner panel. 

• Motor - The single-speed permanent magnet rear wiper motor is secured to the rear wiper motor bracket. The 
wiper motor includes an integral transmission, motor output shaft, automatic resetting circuit breaker and the 
rear wiper motor park switch. 


The rear wiper motor cannot be adjusted or repaired. If any component of the motor is ineffective or damaged, the 
entire rear wiper motor unit must be replaced. The motor output shaft rubber grommet is available for individual 
service replacement. 


OPERATION 


The rear wiper motor operation is controlled by the Totally Integrated Power Module (TIPM), which uses intelligent, 
high current, self-protected high side switches to control rear wiper system operation for energizing or de-energizing 
the rear wiper motor. The TIPM uses internal programming and electronic messages received over the Controller 
Area Network (CAN) data bus from the ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Com- 
partment Node/CCN) to provide the appropriate rear wiper and washer system operating modes. The EMIC uses 
electronic messages received from the Steering Control Module (SCM) over a Local Interconnect Network (LIN) 
data bus to determine when to send electronic rear wiper system requests to the TIPM. 


The rear wiper motor park switch is a single pole, single throw, momentary switch within the wiper motor that is 
mechanically actuated by the wiper motor transmission components. The park switch alternately closes and opens 
a path to ground for the rear wiper motor electronic control logic circuitry of the TIPM, depending upon the position 
of the rear wiper blade on the liftgate glass. This input allows the electronic logic circuits of the TIPM to control all 
of the electronic features of rear wiper motor operation and to keep the motor energized long enough to complete 
its current wipe cycle and park the wiper blade after the wiper system or the ignition switch has been turned OFF. 


The rear wiper motor is grounded at all times through a take out with an eyelet terminal connector in the body wire 
harness that is secured to a ground location in the passenger compartment. The automatic resetting circuit breaker 
protects the motor from overloads. The rear wiper motor transmission converts the rotary output of the wiper motor 
to the back and forth wiping motion of the rear wiper arm and blade on the liftgate glass. 


The hard wired inputs and outputs of the rear wiper motor may be diagnosed using conventional diagnostic tools 
and procedures. Refer to the appropriate wiring information. However, conventional diagnostic methods will not 
prove conclusive in the diagnosis of the rear wiper motor or the electronic controls or communication between other 
modules and devices that provide some features of the rear wiper and washer system. The most reliable, efficient, 
and accurate means to diagnose the rear wiper motor or the electronic controls and communication related to rear 
wiper motor operation requires the use of a diagnostic scan tool. Refer to the appropriate diagnostic information. 
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REMOVAL 


1. Disconnect and isolate the battery negative cable. 


2. Remove the rear wiper arm from the rear wiper 
motor output shaft. (Refer to 8 - ELECTRICAL/ 
WIPERS/WASHERS/WIPER ARM - REMOVAL - 
REAR). 

3. Remove the trim from the liftgate inner panel. 
(Refer to 23 - BODY/DECKLID/HATCH/LIFTGATE/ 
TAILGATE/TRIM PANEL - REMOVAL). 


4. Disconnect the liftgate wire harness connector (2) 
from the rear wiper motor (4). 


5. Remove the three screws (3) that secure the motor 
mounting bracket to the U-nuts (5) on the liftgate 
inner panel. 

6. Pull the wiper motor forward far enough to disen- 
gage the output shaft from the rubber grommet (1) 
in the liftgate glass. 


7. Remove the motor from the liftgate. 


8. Remove the rubber grommet from the output shaft 
clearance hole in the liftgate glass and discard. 


INSTALLATION 


1. Install a new rubber grommet (1) into the rear 
wiper motor output shaft clearance hole located in 
the liftgate glass. Always use a new rubber grom- 
met in the glass. 

2. Check to be certain that the three U-nuts (2) are 
properly installed and in good condition in the lift- 
gate inner panel (3). 
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CAUTION: A new replacement rear wiper motor is 
shipped with a rubber lubricant applied to the 
motor output shaft where it contacts the rubber 
grommet in the liftgate glass. If a rear wiper motor 
is removed then reinstalled, an appropriate rubber 
lubricant (Mopar® Nye Synthetic Lubricant - also 
known as Fluorocarbon Gel 880 Synthetic Lubri- 
cant) must be applied to the motor output shaft in 
the area just below the taper where the shaft will 
contact the grommet before the motor is rein- 
stalled. Failure to comply with this caution can 
result in premature grommet failure, excessive 
motor loads and water leaks. 


3. Insert the rear wiper motor (4) output shaft through 
the rubber grommet (1) in the liftgate glass. 

4. Position the rear wiper motor and mounting bracket 
to the U-nuts (5) in the liftgate inner panel as a unit 

5. Install and tighten the three screws (3) that secure 
the motor mounting bracket to the liftgate. 
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6. Reconnect the liftgate wire harness connector (2) to the wiper motor connector receptacle. 
7. Reinstall the trim onto the liftgate inner panel. (Refer to 23 - BODY/DECKLID/HATCH/LIFTGATE/TAILGATE/ 


TRIM PANEL - INSTALLATION). 


8. Reinstall the rear wiper arm onto the output shaft. (Refer to 8 - ELECTRICAL/WIPERS/WASHERS/WIPER ARMS 


- INSTALLATION - REAR). 
9. Reconnect the battery negative cable. 
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RIGHT MULTI-FUNCTION SWITCH 
DESCRIPTION 


The right (wiper) multi-function switch is located on the 
right side of the steering column, just below the steer- 
ing wheel. This switch is the primary control for the 
front and rear wiper and washer systems. The only 
visible components of the switch are the control stalk 
(1), control knob (2) and control sleeve (3) that extend 
through the steering column shrouds on the right side 
of the column. The remainder of the switch including 
its mounting provisions and electrical connection are 
concealed beneath the shrouds. 
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817a5ce2 


The switch housing and controls (6) are constructed of molded black plastic. Each of the switch controls has white 
International Control and Display Symbol graphics applied to it, which clearly identify its many functions. A single 
screw (7) through a mounting tab integral to the back of the switch housing, and a slide tab integral to the bottom 
of the switch housing secure the switch to the mounting bracket integral to the clockspring (3). A single connector 
receptacle containing seven terminal pins is integral to the inboard end of the switch housing and is connected by 
a jumper wire harness (5) directly to the Steering Control Module (SCM), which is internal to the housing (2) of the 
left multi-function switch (1). 


The right (wiper) multi-function switch provides the vehicle operator with a control interface for the following wiper 
and washer system functions: 
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Continuous Front Wipers - The right multi-function switch control knob provides detent switching for two соп- 
tinuous front wipe modes, low speed or high speed. 

Intermittent Front Wipers - The right multi-function switch control knob provides detent switching for the inter- 
mittent front wipe mode with five minor detent delay interval positions. 

Front Wiper Mist Mode - The right multi-function switch control stalk includes momentary switching of the 
front wiper motor low speed circuit to provide a mist mode features (sometimes referred to as pulse wipe), 
which allows the vehicle operator to momentarily operate the front wipers for one or more complete cycles. 
Front Washer Mode - The right multi-function switch control stalk provides momentary switching for control of 
the front washer system operation. 

Intermittent Rear Wipe Mode - The right multi-function switch control sleeve provides detent switching for a 
single fixed interval intermittent rear wiper mode. 

Rear Washer Mode - The right multi-function switch control sleeve provides two momentary switch positions 
for control of rear washer system operation. 


The right multi-function switch cannot be adjusted or repaired. If any function of the switch is ineffective, or if the 
Switch is damaged, the entire switch unit must be replaced. The clockspring (with the multi-function switch mounting 
bracket), the left multi-function switch (with the SCM), the right multi-function switch and the jumper wire harness 
are each available for separate service replacement. 


OPERATION 


The right (wiper) multi-function switch uses a combination of resistor multiplexing and conventional switching to con- 
trol the many functions and features it provides. The switch receives a clean ground from the Steering Control Mod- 
ule (SCM), then provides resistor multiplexed and conventional analog return outputs to the SCM to indicate the 
selected switch positions. The SCM then sends electronic switch status messages over a Local Interface Network 
(LIN) data bus to the ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/ 
ССМ), and the EMIC relays electronic wiper and washer switch request messages over the Controller Area Net- 
work (CAN) data bus to other electronic modules in the vehicle. 


If the SCM detects no inputs from the right multi-function switch, it transmits an electronic Signal Not Available 
(SNA) status message over the LIN data bus. The SNA status signals the EMIC to request other electronic modules 
to implement a failsafe mode of operation for the front and rear wiper systems. The failsafe mode will maintain the 
last selected front and rear wiper system operation for the remainder of the current ignition cycle, after which both 
wiper systems will default to OFF. 


The right multi-function switch as well as the hard wired inputs and outputs of the switch may be diagnosed using 
conventional diagnostic tools and procedures. Refer to the appropriate wiring information. However, the most reli- 
able, efficient and accurate means to diagnose this component requires the use of a diagnostic scan tool. Refer to 
the appropriate diagnostic information. 


Following are descriptions of how the right multi-function switch is operated to control the many front and rear wiper 
and washer system functions and features it provides: 

e Front Wiper Control - The control knob on the end of the right multi-function switch control stalk is rotated to 
one of the two continuous wiper detents, to one of five intermittent wiper detents, or to the OFF position to 
select the front wiper mode. The SCM reads the input from the right multi-function switch and sends electronic 
wiper switch status messages over the LIN data bus to the EMIC, which relays an electronic wiper switch 
request message over the CAN data bus to other electronic modules in the vehicle. 

e Front Wiper Mist Mode - The front wiper mist mode is requested when the right multi-function switch control 
stalk is depressed downward towards the floor to a momentary MIST position. The front wiper motor will con- 
tinue to operate, one complete cycle at a time, for as long as the control stalk is held in this position. The SCM 
reads the resistor multiplexed input from the right multi-function switch and sends an electronic wiper switch 
status message over the LIN data bus to the EMIC, which relays an electronic wiper switch request message 
over the CAN data bus to other electronic modules in the vehicle. 

e Front Washer Control - The right multi-function switch control stalk is pulled rearward towards the steering 
wheel to a momentary WASH position to activate the washer pump/motor in the front washer mode. The 
washer pump/motor will continue to operate for as long as the control stalk is held in this position. The SCM 
reads the resistor multiplexed input from the right multi-function switch and sends an electronic washer switch 
status message over the LIN data bus to the EMIC, which relays an electronic washer switch request mes- 
sage over the CAN data bus to other electronic modules in the vehicle. 

e Rear Wiper Control - The rear wiper mode is selected when the right multi-function switch control sleeve is 
rotated to the fixed interval intermittent rear wipe detent position, or the OFF detent position. The SCM reads 
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the input from the right multi-function switch and sends an electronic wiper switch status message over the 
LIN data bus to the EMIC, which relays an electronic wiper switch request message over the CAN data bus 
to other electronic modules in the vehicle. 

• Rear Washer Control - The right multi-function switch control sleeve is rotated to one of two momentary 
WASH positions, either fully forward or fully rearward, to activate the washer pump/motor in the rear washer 
mode. The washer pump/motor will continue to operate in the rear washer mode until the control sleeve is 
released. The SCM reads the input from the right multi-function switch and sends an electronic washer switch 
status message over the LIN data bus to the EMIC, which relays an electronic washer switch request mes- 
sage over the CAN data bus to other electronic modules in the vehicle. 


DIAGNOSIS AND TESTING 
RIGHT MULTI-FUNCTION SWITCH 


WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys- 
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing further diagnosis or service. This is the only sure way to disable the supplemental 
restraint system. Failure to take the proper precautions could result in accidental airbag deployment. 


The right multi-function switch as well as the hard wired inputs and outputs of the switch may be diagnosed using 
conventional diagnostic tools and procedures. Refer to the appropriate wiring information. However, conventional 
diagnostic methods will not prove conclusive in the diagnosis of the Steering Control Module (SCM) or the electronic 
controls or communication between other modules and devices that provide some features of the front and rear 
wiper and washer systems. The most reliable, efficient and accurate means to diagnose the SCM or the electronic 
controls and communication related to SCM operation requires the use of a diagnostic scan tool. Refer to the appro- 
priate diagnostic information. 


1. Remove the right multi-function switch from the 
integral mounting bracket on the right side of the 
clockspring. (Refer to 8 - ELECTRICAL/WIPERS/ 
WASHERS/RIGHT MULTI-FUNCTION SWITCH - 
REMOVAL). 


2. Using an ohmmeter, test the resistance between 
the terminals of the switch as shown in the three 
Function Tests tables. For all functions except 7 6 5 4 3 2 1 
those of the control stalk the values should be 
either less than 100 ohms (switch CLOSED) or 917801» 
greater than 1 megohm (switch OPEN). 


CONTROL STALK FUNCTION TESTS 


FUNCTION 


RESISTANCE 


[3 НЕ —] 
Front Wash 10002 Ови 
Front Mis 5490 Ohms 


CONTROL KNOB FUNCTION TESTS 


BETWEEN PIN 7 (GROUND) AND PINS 
аш ла 5 TD 79 7 
CLOSED CLOSED OPEN 


Front Delay 1 CLOSED CLOSED CLOSED 
Front Delay 2 CLOSED OPEN CLOSED 
Front Delay 3 OPEN OPEN CLOSED 
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BETWEEN PIN 7 (GROUND) AND PINS 
iid Пао ] 5s [| .$ 
Front Delay 4 OPEN CLOSED CLOSED 


Front Delay 5 OPEN CLOSED OPEN 
Front Wiper Low OPEN OPEN OPEN 
Front Wiper High CLOSED OPEN OPEN 


CONTROL SLEEVE FUNCTION TESTS 


BETWEEN PIN 7 (GROUND) AND PINS 
Диди C a т; 


CLOSED OPEN 
CLOSED CLOSED 
OPEN CLOSED 


3. If the switch fails any of the tests, replace the ineffective right multi-function switch as required. If the switch tests 
okay, but the switch input to the Steering Control Module (SCM) remains incorrect, be certain to check for a short 
or open in the jumper harness between the right multi-function switch and the SCM. 


REMOVAL 


WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys- 
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing further diagnosis or service. This is the only sure way to disable the supplemental 
restraint system. Failure to take the proper precautions could result in accidental airbag deployment. 


1. Disconnect and isolate the battery negative cable. NN А | 
\ 
\ 


2. Remove both the upper and lower shrouds from 
the steering column. (Refer to 19 - STEERING/ 
COLUMN/SHROUD - REMOVAL). 


3. Remove the screw (2) that secures the right multi- N V SS N h ИЙ 
N NN N N N 
NND 


function switch (1) to the mounting bracket integral 
to the right side of the clockspring (3) on the steer- 
ing column. 


4. Slide the switch away from the clockspring far 
enough to disengage the slide tab on the bottom of 
the switch housing from the channel formation in 
the mounting bracket. 


817b88ea 


РМ 


5. Disconnect the jumper wire harness connector (1) 


from the connector receptacle on the inboard end 
of the right multi-function switch (2). 


6. Remove the switch from the clockspring (3). 


INSTALLATION 
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WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys- 
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing further diagnosis or service. This is the only sure way to disable the supplemental 
restraint system. Failure to take the proper precautions could result in accidental airbag deployment. 


1. 


Position the right multi-function switch (2) close 
enough to the mounting bracket (3) integral to the 
right side of the clockspring to reconnect the 
jumper wire harness connector (1) to the connector 
receptacle on the inboard side of the switch hous- 


ing. 


. Align the slide tab on the bottom of the switch 


housing with the channel integral to the clockspring 
mounting bracket, then slide the switch into the 
bracket until it is firmly seated. 


. Install and tighten the screw (2) that secures the 


mounting tab on the back of the right multi-function 
switch (1) to the mounting bracket on the clock- 


spring (3). 


. Reinstall the upper and lower shrouds onto the 


steering column. (Refer to 19 - STEERING/COL- 
UMN/SHROUD - INSTALLATION). 


5. Reconnect the battery negative cable. 


816d0aec 
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WASHER NOZZLE 


DESCRIPTION 
FRONT 


The fluidic front washer nozzles (2) are constructed of 
molded plastic and include an integral check valve. 
Each nozzle has two integral latches (3) that secure 
them in dedicated holes in the hood panel near the 
base of the windshield. The domed upper surface of 
the washer nozzle is visible on the outside of the hood 
panel, and the two nozzle orifices (1) are oriented 
towards the windshield glass. 


са 


An integral diaphragm type check valve is contained 
within the body of each nozzle. The washer plumbing 


fittings (4) for the washer nozzles extend below the Ши 

hood panel and are accessible from Ше engine com- 

partment. | d 

The front washer nozzles cannot be adjusted or | | (4) 
repaired and, if ineffective ог damaged, they must be ши 

replaced. 


81774f33 


REAR 


The fluidic rear washer nozzle is constructed of 
molded plastic. The rear washer nozzle is secured by 
two integral latch features (1) within a mounting hole 
to the right of the Center High-Mounted Stop Lamp 
(CHMSL) in the lower surface of the rear spoiler 
above the liftgate glass opening on the outer liftgate 
panel. 


The outer surface of the washer nozzle is visible on 
the lower exterior surface of the spoiler, and a rubber 
gasket (3) seals the nozzle to the spoiler mounting 
hole. The nozzle orifice (4) is oriented downward 
towards the liftgate glass. The washer plumbing fitting 
(2) is concealed between the spoiler and the liftgate 
outer panel. 


The rear washer nozzle cannot be adjusted or 
repaired and, if ineffective or damaged, it must be 
replaced. 


81776е50 


ОРЕНАТЮМ 
FRONT 


The two front washer nozzles are designed to dispense washer fluid into the wiper pattern area on the outside of 
the windshield glass. Pressurized washer fluid is fed to each nozzle from the washer reservoir by the washer pump/ 
motor unit through a single hose, which is attached to a barbed nipple on each washer nozzle below the inner hood 
panel. A fluidic matrix within the washer nozzle causes the pressurized washer fluid to be emitted from the nozzle 
orifice as an oscillating stream to more effectively cover a larger area of the glass to be cleaned. 


The integral check valve in each nozzle prevents washer fluid from draining out of the washer supply hoses back to 
the washer reservoir. This drain-back would result in a lengthy delay after the washer switch is actuated until washer 
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fluid was dispensed through the nozzles, because the washer pump would have to refill the washer plumbing from 
the reservoir to the nozzles. Such a drain-back condition could also result in water, dirt, or other outside contami- 
nants being siphoned into the washer system through the washer nozzle orifice. This water could subsequently 
freeze and plug the nozzle, while other contaminants could interfere with proper nozzle operation and cause 
improper nozzle spray patterns. In addition, the check valve prevents washer fluid from siphoning through the 
washer nozzles after the washer system is turned OFF. 


When the washer pump pressurizes and pumps washer fluid from the reservoir through the washer plumbing, the 
fluid pressure unseats a diaphragm from over a sump well within the nozzle by overriding the spring pressure 
applied to it by a piston. With the diaphragm unseated, washer fluid is allowed to flow toward the nozzle orifice. 
When the washer pump stops operating, the spring pressure on the piston seats the diaphragm over the sump well 
in the nozzle and fluid flow in either direction within the washer plumbing is prevented. 


REAR 


The rear washer nozzle is designed to dispense washer fluid into the wiper pattern area on the outside of the lift- 
gate glass. Pressurized washer fluid is fed to the nozzle from the washer reservoir by the washer pump/motor 
through a single hose, which is attached to a barbed nipple on the back of the nozzle. A fluidic matrix within the 
nozzle causes the pressurized washer fluid to be emitted from the nozzle orifice as an oscillating stream to more 
effectively cover a larger area of the glass to be cleaned. 


REMOVAL 
FRONT 


1. From the underside of the hood, disengage the 
rear edge of the silencer pad from the tabs that 
secure it to the inner hood reinforcement (1) as 
necessary to access the front washer nozzle hose 
connections (2). 


2. Disconnect the hose connection from the barbed 
nipple of the front washer nozzle. 


817751f4 
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3. From the underside of the hood, release the inte- 
gral latches of the front washer nozzle (2) and 
push the nozzle out through the mounting hole 
toward the top side of the hood (1). 


4. Remove the nozzle from the top of the hood panel. 


REAR 


1. Disconnect and isolate the battery negative cable. 


2. Remove the fasteners that secure the spoiler (3) to 
the liftgate outer panel (1). (Refer to 23 - BODY/ 
EXTERIOR/LIFTGATE SPOILER - REMOVAL). 


3. Pull the spoiler away from the liftgate far enough to 
access and disconnect the liftgate washer supply 
hose (2) from the barbed nipple on the back of the 
rear washer nozzle (4). 

4. From the back of the spoiler, depress the two inte- 
gral latch features of the nozzle, while pulling the 
nozzle out through the face of the spoiler. 


PM 


817752b7 
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INSTALLATION 
FRONT 


1. 


Position the front washer nozzle (2) to the mount- 
ing hole on the outside of the hood panel (1). 


. Align the anti-rotation tab of the nozzle with the 


anti-rotation notch in the mounting hole. 


. Using hand pressure, push firmly and evenly on 


the top of the nozzle until the integral latches lock 
into place on the underside of the hood. 


. From the underside of the hood, reconnect the 


washer hose connector (2) to the barbed nipple of 
the nozzle. 


. Reinstall the rear edge of the hood silencer pad to 


the clips on the inner hood reinforcement (1). 
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REAR 


1. 


Position the rear washer nozzle (4) through the 
mounting hole from the face of the liftgate spoiler 


(3). 


. Using hand pressure, press the nozzle firmly and 


evenly into the mounting hole until the two integral 
latch features are fully engaged on the back of the 
spoiler. 


. From the back of the spoiler, reconnect the liftgate 


washer supply hose (2) to the barbed nipple of the 
nozzle. 


. Reinstall the spoiler onto the liftgate outer panel 


(1). (Refer to 23 - BODY/EXTERIOR/LIFTGATE 
SPOILER - INSTALLATION). 


. Reconnect the battery negative cable. 
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PUMP-WASHER-WINDSHIELD 
DESCRIPTION 


The washer pump/motor unit is located on the top of a 
sump area of the washer reservoir, on the forward 
side of the reservoir ahead of the right front strut 
tower in the engine compartment. A small permanently 
lubricated and sealed reversible electric motor (3) is 
coupled to the rotor-type washer pump (4). The use of 
an integral valve body (7) allows the washer pump/ 
motor unit to provide washer fluid to either the front or 
the rear washer systems, depending upon the direc- 
tion of the motor/pump impeller rotation. 


An inlet nipple (6) on the pump housing passes 
through a rubber grommet seal/filter screen installed in 
a dedicated mounting hole of the washer reservoir 
sump. The filter screen prevents most debris from 
entering the pump housing. When the pump is 
installed in the reservoir the one barbed outlet nipple 
(5 and 8) on the pump valve body housing connects 
the unit to the front washer hose, and the other Zw 81723bec 
barbed outlet nipple connects the unit to the rear 
washer hose. 


The washer pump/motor unit is retained on the reservoir by the interference fit between the pump inlet nipple and 
the grommet seal, which is a light press fit that allows for mounting of the washer pump without the use of fasten- 
ers. An integral connector receptacle (1) on the top of the motor housing connects the unit to the vehicle electrical 
system through a dedicated take out and connector of the headlamp and dash wire harness. 


The washer pump/motor unit cannot be repaired. If ineffective or damaged, the entire washer pump/motor unit must 
be replaced. 


OPERATION 


The washer pump/motor unit features a reversible 
electric motor. The direction of the motor is controlled 
by hard wired outputs from the Totally Integrated Га 
Power Module (TIPM). When battery current апа 

ground are applied to the two pump motor terminals, | 

the motor rotates in one direction. When the polarity of 
these connections is reversed, the motor rotates in the 
opposite direction. When the pump motor is ener- 
gized, the rotor-type pump pressurizes the washer 
fluid and forces it through one of the two pump outlet 
nipples, and into the front or rear washer plumbing. 


7202 = 
mmm puce 
ји | === — 


222777 AA 
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брег 
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The TIPM controls the hard wired outputs to the pump motor based upon electronic washer request messages 
received over the Controller Area Network (CAN) data bus from the ElectroMechanical Instrument Cluster (EMIC) 
(also known as the Cab Compartment Node/CCN). The EMIC receives electronic washer switch status messages 
over a Local Interface Network (LIN) bus connection from the Steering Control Module (SCM) within the left (light- 
ing) multi-function switch housing. The SCM monitors hard wired analog and multiplex inputs from the washer 
Switch circuitry contained within the right (wiper) multi-function switch to determine the proper electronic messages 
to send. 

Washer fluid is drawn through the pump inlet nipple from the washer reservoir to the inlet port of the washer pump 
housing. An integral valve body is located in a housing on the outlet port side (2) of the pump housing. A diaphragm 
(4) in this valve body controls which washer system plumbing receives the washer fluid being pressurized by the 
pump. 
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When the pump impeller (1) rotates in the counterclockwise direction (viewed from Ше bottom), the biased dia- 
phragm is sealing off the rear washer system outlet and nipple so the pressurized washer fluid is pushed out 
through the pump front outlet port and the front washer outlet nipple (5). When the pump impeller rotates in the 
clockwise direction (viewed from the bottom), pressurized washer fluid is pushed out through the pump rear outlet 
port and moves the diaphragm to open the rear washer outlet nipple and seal off the front washer outlet nipple, then 
the pressurized washer fluid is pushed out through the rear washer outlet nipple (3). 


The washer pump/motor unit and the hard wired motor control circuits from the TIPM may be diagnosed using con- 
ventional diagnostic tools and procedures. Refer to the appropriate wiring information. However, conventional diag- 
nostic methods will not prove conclusive in the diagnosis of the washer pump/motor unit or the electronic controls or 
communication between other modules and devices that provide some features of the front and rear wiper and 
washer system. The most reliable, efficient, and accurate means to diagnose the washer pump/motor unit or the 
electronic controls and communication related to washer pump/motor unit operation requires the use of a diagnostic 
scan tool. Refer to the appropriate diagnostic information. 


REMOVAL 


NOTE: The washer pump/motor can be removed from the washer reservoir without removing the reservoir 
from the vehicle. 


1. Disconnect and isolate the battery negative cable. 


2. Siphon the washer fluid from the washer reservoir 
(1) into a clean container for reuse. 


3. Disconnect the headlamp and dash wire harness 
connector (2) from the washer pump/motor unit (3) 
connector receptacle on the top of the motor hous- 
ing. 

4. Disconnect the two washer hoses (4 and 5) from 
the two washer pump/motor unit outlet nipples. 


5. Pull the washer pump/motor unit straight up and 
out of the washer reservoir far enough to disen- 
gage the inlet nipple from the rubber grommet seal/ 
filler screen in the reservoir. Care must be taken 
not to damage the reservoir. 


6. Remove the rubber grommet seal/filler screen for 
the washer pump from the pump mounting hole in 
the washer reservoir and discard. 


INSTALLATION 


1. Install a new rubber grommet seal/filter screen unit 
into the washer pump mounting hole in the washer 
reservoir (1). Always use a new rubber grommet 
seal/filter screen on the reservoir. 


2. Position the inlet nipple of the washer pump (3) to 
the rubber grommet seal/filter screen in the washer 
reservoir. 


3. Using hand pressure, press firmly and evenly 
downward on the washer pump/motor unit until the 
inlet nipple is fully seated in the rubber grommet 
seal/filter screen in the pump mounting hole of the 
reservoir. 


4. Reconnect the two washer hoses (4 and 5) to the 
two barbed pump outlet nipples. Be certain that the 
hose in the trough on the outboard side of the res- 
ervoir is connected to the rear (black) nipple, and 
the hose on the inboard side of the reservoir is 
connected to the front (white) nipple. 


817b8672 


817b8672 


РМ------------------------ WIPERS/WASHERS - SERVICE INFORMATION ЗВ - 47 


5. Reconnect the headlamp and dash wire harness connector (2) for the washer pump/motor unit to the connector 
receptacle on the top of the motor housing. 

6. Reconnect the battery negative cable. 

7. Refill the washer reservoir with the washer fluid siphoned from the reservoir during the removal procedure. 
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WASHER RESERVOIR 
DESCRIPTION 


A single washer fluid reservoir (2) is used for both the 
front and rear washer systems. The molded plastic 
washer fluid reservoir is mounted on the forward side 
of the right front strut tower and wheel house in the 
engine compartment. The filler neck extends upward 
into the engine compartment and a single screw 
installed through a mounting tab (7) on the back of the 
filler neck secures the unit to a stamped metal bracket 
on the front of the strut tower. A bright yellow plastic 
filler cap (1) with an International Control and Display 
Symbol icon for Windshield Washer molded into it 
snaps over the open end of the filler neck. The cap 
hinges on and is secured to a molded-in hook forma- 
tion on the top of the mounting tab on the filler neck. 


817ba6d6 


There is a dedicated hole in the sump area at the lower front end of the reservoir provided for the washer pump/ 
motor unit (5). The outboard side of the washer reservoir has an integral clip (4) and two integral troughs (6) 
through which the washer hoses are routed from the washer pump up into the engine compartment. An integral 
mounting post on the bottom of the reservoir is inserted into a hole in the horizontal front extension of the fender 
wheel house to locate and secure the lower end of the reservoir. An integral latch tab (3) on the upper outboard side 
of the reservoir engages a slot in the inboard side of the coolant reserve container (gasoline engine) or coolant 
pressure container (diesel engine) to aid in mounting that unit in the engine compartment. The coolant reserve con- 
tainer or coolant pressure container must be dismounted, but need not be removed to access the washer reservoir 
for service. 


The washer reservoir cannot be repaired and, if ineffective or damaged, it must be replaced. The washer reservoir, 
rubber grommet seal/filter screen for the washer pump/motor unit and the filler cap are each available for individual 
service replacement. 


OPERATION 


The washer fluid reservoir provides a secure, on-vehicle storage location for a large reserve of washer fluid for 
operation of the front and rear washer systems. The washer reservoir filler cap provides a clearly marked and 
readily accessible point from which to add washer fluid to the reservoir. The washer pump/motor unit is located in 
a sump area near the lower forward side of the reservoir to be certain that washer fluid will be available to the pump 
as the fluid level in the reservoir becomes depleted. The washer pump/motor unit is mounted in the lowest position 
in the sump. 
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REMOVAL 


1. Disconnect and isolate the negative battery cable. 


2. Remove or disengage each of the fasteners that 
secure the coolant reserve container (gasoline 
engine) or the coolant pressure container (diesel 
engine) to the inboard side of the washer reservoir 
and move the container aside as necessary to gain 
access to the washer reservoir for removal. Refer 
to 7 - COOLING/ENGINE for the appropriate pro- 
cedures for the engine and coolant container type 
as the vehicle is equipped. 


3. Siphon the washer fluid from the washer reservoir 
(1) into a clean container for reuse. 


4. Disconnect the headlamp and dash wire harness 
connector (7) from the washer pump/motor. 


NOTE: To aid in reinstallation, note the installed 
position of the washer hoses prior to disconnect- 
ing them. 


5. Disconnect the front and rear washer hoses (3) 
from the reservoir washer hoses near the top of the 
right front strut tower. 


6. Remove the screw (2) that secures the mounting 
tab on the back of the reservoir filler neck to the 
bracket (4) on the forward side of the right front 
strut tower. 
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7. Pull the washer reservoir upward far enough to disengage the post (5) on the underside of the reservoir from the 
hole in the horizontal extension of the right front wheel house (6). 


8. Remove the washer reservoir from the engine compartment. 


INSTALLATION 


1. Position the washer reservoir (1) into the right front 
corner of the engine compartment. 


2. Align and engage the post (5) on the underside of 
the reservoir into the hole in the horizontal exten- 
sion of the right front wheel house (6). 


3. Install and tighten the screw (2) that secures the 
mounting tab on the back of the reservoir filler neck 
to the bracket (4) on the forward side of the right 
front strut tower. 


NOTE: Be certain to reconnect the front and rear 
washer hoses to the proper reservoir hoses from 
the washer pump. Failure to properly connect the 
hoses will cause the front and rear washer sys- 
tems to operate incorrectly. 


4. Reconnect the front and rear washer hoses (3) to 
the reservoir washer hoses near the top of the right 
front strut tower. 

5. Reconnect the headlamp and dash wire harness 
connector (7) to the washer pump/motor unit. 

6. Position the coolant reserve container (gasoline 
engine) or the coolant pressure container (diesel 
engine) to the inboard side of the washer reservoir 


827bac18 
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and reinstall or engage each of the fasteners that secure the container. Refer to 7 - COOLING/ENGINE for the 
appropriate procedures for the engine and coolant container type as the vehicle is equipped. 


7. Refill the washer reservoir with the washer fluid drained during removal. 
8. Reconnect the battery negative cable. 
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WIPER ARM 


REMOVAL 
FRONT 


817951ef 


1. Lift the front wiper arm (2) to its over-center position to hold the wiper blade (1) off of the glass and relieve the 
spring tension on the wiper arm to pivot shaft connection. 


2. Carefully pry the plastic nut cap (4) off of the pivot end of the wiper arm. 
3. Remove the nut (3) that secures the wiper arm to the wiper pivot shaft (5). 


CAUTION: The use of a battery terminal puller when removing the front wiper arm is NOT recommended as 
this may damage the front wiper arm. 


4. Use a slight rocking action to disengage the front wiper arm pivot end from the pivot shaft and remove the wiper 
arm. 
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REAR 


1. Lift the rear wiper arm (3) to hold the wiper blade 
(5) off of the glass and relieve the spring tension 
on the wiper arm to output shaft connection. 


2. Carefully pry the plastic nut cap (1) off of the pivot 
end of the wiper arm. 


3. Remove the nut (2) that secures the wiper arm to 
the rear wiper motor output shaft (4). 


CAUTION: The use of a battery terminal puller 
when removing the rear wiper arm is NOT recom- 
mended as this may damage the front wiper arm. 


4. Use a slight rocking action to disengage the rear 
wiper arm pivot end from the output shaft and 
remove the wiper arm. 


INSTALLATION 
FRONT 


817951ef 


NOTE: Be certain that the wiper motor is in the park position before attempting to install the front wiper 
arms. Turn the ignition switch to the ON position and move the right (wiper) multi-function switch control 
knob to its OFF position. If the wiper pivots move, wait until they stop moving, then turn the ignition switch 
back to the OFF position. The front wiper motor is now in its park position. 


1. The front wiper arms (2) must be indexed to the pivot shafts (5) with the front wiper motor in the park position 
to be properly installed. Position the wiper arm pivot end onto the wiper pivot shaft so that the wiper blade (1) is 
aligned with the wiper alignment lines (6), which are horizontal marks concealed in the upper margin of the lower 
windshield blackout area. 


РМ ———————————————— — ——- WIPERS/WASHERS - SERVICE INFORMATION 8R- 53 


. Once the wiper blade is aligned, lift the wiper arm away from the windshield slightly to relieve the spring tension 


on the pivot end and push the pivot end of the wiper arm down firmly and evenly over the pivot shaft. 


. Install and tighten the nut (3) that secures the wiper arm to the pivot shaft. Tighten the nut to 26 N-m (19 ft. 105.). 
4. 


Wet the windshield glass, then operate the front wipers. Turn the wiper switch to the OFF position, then check for 
the correct wiper arm position and readjust as required. 


5. Reinstall the plastic nut cap (4) onto the wiper arm pivot nut. 


REAR 


NOTE: Be certain that the rear wiper motor is in 
the park position before attempting to install the 
rear wiper arm. Turn the ignition switch to the ON 
position and move the rear wiper switch to its OFF 
position. If the wiper motor output shaft moves, 
wait until it stops moving, then turn the ignition 
switch back to the OFF position. The wiper motor 


is now in its park position. 


1. 


the park position to be properly installed. Position _ 
the wiper arm pivot end onto the output shaft so 
that the wiper blade (5) is aligned with the lowest 
horizontal line of the rear window defogger grid. 
. With the rear wiper arm properly indexed, push the ~~ 
tapered mounting hole on the pivot end of the ың T 
/ 817957а6 


The rear wiper arm (3) must be indexed to the 
motor output shaft (4) with the rear wiper motor in 


wiper arm down over the output shaft. 


. Install and tighten the nut (2) that secures the rear 


wiper arm to the rear wiper motor output shaft. Tighten the nut to 9 N-m (7 ft. Ibs.). 


. Wet the liftgate glass and operate the rear wiper. Turn the rear wiper switch to the OFF position, then check for 


correct wiper arm position and readjust as required. 


. Reinstall the plastic nut cap over the nut on the pivot end of the rear wiper arm. 
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WIPER BLADE 
REMOVAL 


CAUTION: Do not allow the wiper arm to spring 
back against the glass without the wiper blade in 
place or the glass may be damaged. 


NOTE: The notched end of the wiper element 
flexor should always be oriented towards the end 
of the wiper blade that is nearest to the wiper 
pivot. 


1. Lift the wiper arm (2) to raise the wiper blade and 
element (6) off of the glass, until the wiper arm 
hinge is in its over-center position. 


2. To remove the blade from the arm, depress the 
latch release tab (4) on the pivot block (3) under 
the tip of the arm and slide the blade away from 
the tip towards the pivot end of the arm far enough 
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to disengage the pivot block from the hook formation (5) on the end of the arm. 
3. Extract the hook formation on the tip of the wiper arm through the opening in the wiper blade superstructure (1) 


just ahead of the pivot block. 


4. Gently lower the tip of the wiper arm onto the glass. 


INSTALLATION 


CAUTION: Do not allow the wiper arm to spring 
back against the glass without the wiper blade in 
place or the glass may be damaged. 


NOTE: The notched end of the wiper element 
flexor should always be oriented towards the end 
of the wiper blade that is nearest to the wiper 
pivot. 


1. Lift the wiper arm (2) off of the windshield glass, 
until the wiper arm hinge is in its over-center posi- 
tion. 


2. Position the wiper blade near the hook formation 
(5) on the tip of the arm with the notched end of 
the wiper element flexor oriented towards the end 
of the wiper arm that is nearest to the wiper pivot. 


ENIM 
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3. Insert the hook formation on the Пр of the arm through the opening in the blade superstructure (1) ahead of the 
pivot block (3) far enough to engage the pivot block into the hook. 


4. Slide the pivot block up into the hook formation on the tip of the wiper arm until the latch release tab (4) snaps 
into its locked position. Latch engagement will be accompanied by an audible click. 


5. Gently lower the wiper blade and element (6) onto the glass. 


РМ---------------------- WIPERS/WASHERS - SERVICE INFORMATION ЗВ - 55 


WIPER MODULE 
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The front wiper module is secured to stamped brackets within the сом! plenum panel beneath the сом! plenum 
cover/grille panel. The ends of the wiper pivot shafts protrude through dedicated openings in the cowl plenum cover/ 
grille panel to drive the wiper arms and blades and are the only visible components of the front wiper module. 
The front wiper module consists of the following major components: 

e Bracket - The front wiper module bracket (4) consists of a long tubular steel main member that has a stamped 
pivot bracket formation near each end where the two wiper pivots are secured. The front wiper module bracket 
is secured within the cowl plenum by two screws through two rubber insulators (6). 

e Crank Arm - The front wiper motor crank arm (5) is a stamped steel unit with a slotted hole on the driven end 
that is secured to the wiper motor output shaft with a nut, and a ball stud secured to the drive end. 

е Linkage - Two stamped steel drive links (7) connect the wiper motor crank arm to the two wiper pivot lever 
arms. The passenger side link has a plastic socket-type bushing on each end, while the driver side link has a 
socket-type bushing on the pivot end and a sleeve-type bushing on the crank arm end. The bushing on the 
pivot end of each link is snap-fit over a ball stud on the pivot lever arm. The sleeve-type bushing on the driver 
side link is snap fit over the inner ball formation of a double ball stud on the crank arm, then the socket-type 
bushing of the passenger side drive link is snapped over the outer ball formation. 

• Motor - The front wiper motor (9) is secured by a bracket (3) integral to the motor transmission housing with 
two screws and nuts near the center of the wiper module bracket. A knob-like rubber insulator (8) on a stud 
integral to the motor transmission housing is engaged in a slot in a stamped bracket on the forward wall of the 
cowl plenum. The two-speed permanent magnet wiper motor features an integral transmission, an internal park 
switch, and an internal automatic resetting circuit breaker. 

е Pivots - The two front wiper pivots (1) are secured to the ends of the wiper module bracket. The lever arms 
that extend from the bottom of the pivot shafts. A molded plastic shield (2) is fit over the top of each pivot 
housing. The upper end of each pivot shaft where the wiper arms will be fastened each is tapered and ser- 
rated with a threaded stud formation at the tip. 
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The front wiper motor and crank arm unit is available for separate service replacement. Any other component of the 
front wiper module cannot be adjusted or repaired. If any component of the module other than the motor is inef- 
fective or damaged, the entire front wiper module unit must be replaced. 


OPERATION 


The front wiper module operation is controlled by the battery current inputs received by the wiper motor through the 
Totally Integrated Power Module (TIPM). The wiper motor speed is controlled by current flow to either the low speed 
or the high speed set of brushes. The park switch is a single pole, single throw, momentary switch within the wiper 
motor that is mechanically actuated by the wiper motor transmission components. The park switch alternately closes 
the wiper park switch sense circuit to ground or to battery current, depending upon the position of the wipers on the 
glass. This feature allows the motor to complete its current wipe cycle after the wiper system has been turned OFF, 
and to park the wiper blades in the lowest portion of the wipe pattern. The automatic resetting circuit breaker pro- 
tects the motor from overloads. 


The wiper motor crank arm, the two wiper linkage members and the two wiper pivots mechanically convert the 
rotary output of the wiper motor to the back and forth wiping motion of the wiper arms and blades on the glass. 


The hard wired inputs and outputs of the front wiper motor may be diagnosed using conventional diagnostic tools 
and procedures. Refer to the appropriate wiring information. However, conventional diagnostic methods will not 
prove conclusive in the diagnosis of the front wiper motor or the electronic controls or communication between other 
modules and devices that provide some features of the front wiper and washer system. The most reliable, efficient, 
and accurate means to diagnose the front wiper motor or the electronic controls and communication related to front 
wiper motor operation requires the use of a diagnostic scan tool. Refer to the appropriate diagnostic information. 


REMOVAL 


1. Disconnect and isolate the battery negative cable. 


2. Remove both front wiper arms from the wiper piv- 
ots. (Refer to 8 - ELECTRICAL/WIPERS/WASH- 
ERS/WIPER ARM - REMOVAL - FRONT). 


3. Remove Ше cowl plenum cover/grille panel from 
over the front wiper module. (Refer to 23 - BODY/ 
EXTERIOR/COWL GRILLE - REMOVAL). 


4. Disengage the routing clip (2) from the stud in the 
сом! plenum and disconnect the wire harness (1) 
connector from the connector receptacle for the 
front wiper motor (3). 


81799065 
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5. Remove the two screws (2) that secure Ше ends of the front wiper module bracket (3) to the stamped brackets 
(1) within the cowl plenum. 

6. Pull the front wiper module inboard far enough to disengage the knob-like rubber isolator from the slotted bracket 
(4) on the forward wall of the cowl plenum. 

7. Remove the front wiper module from the cowl plenum as a unit. 
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INSTALLATION 
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1. Position the front wiper module (3) into the сом! plenum as a unit. 


2. Position the knob-like rubber isolator to the slotted bracket (4) on the forward wall of the cowl plenum and pull 
the module outboard far enough to seat the isolator in the bracket. 


3. Loosely install the two screws (2) that secure the ends of the front wiper module bracket to the stamped brackets 
(1) within the cowl plenum. 


4. Tighten the two screws, driver side followed by passenger side. 


5. Reconnect the wire harness (1) connector to the 
connector receptacle for the front wiper motor (3) 
and engage the routing clip onto the stud in the 
сом! plenum. 


6. Reinstall the cowl plenum cover/grille panel over 
the front wiper module. (Refer to 23 - BODY/EXTE- 
RIOR/COWL GRILLE - INSTALLATION). 


NOTE: Be certain to turn the ignition switch to the 
ON position, then turn the front wiper switch ON 
and OFF again to cycle the wiper motor and link- 
age to their natural park position before reinstall- 
ing the front wiper arms onto the wiper pivots. 


7. Reinstall both front wiper arms onto the wiper piv- 
ots. (Refer to 8 - ELECTRICAL/WIPERS/WASH- 
ERS/WIPER ARM - INSTALLATION - FRONT). 


8. Reconnect the battery negative cable. 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 


e Set Condition: 
The Hands Free Module detects low voltage on the (X703) Left Audio Output circuit. 


Possible Causes 


X703) LEFT AUDIO OUTPUT CIRCUIT OPEN 

X703) LEFT AUDIO OUTPUT CIRCUIT SHORT TO GROUND 

X795) COMMON AUDIO OUTPUT CIRCUIT OPEN 

X703) LEFT AUDIO OUTPUT CIRCUIT SHORT TO (X795) COMMON AUDIO OUTPUT CIRCUIT 
HANDS FREE MODULE 


( 
( 
( 
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Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 


2. (X703) LEFT AUDIO OUTPUT CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Hands Free Module harness connector. 


Disconnect the Radio C1 harness connector. ( ) 45р» 
Measure the resistance of the (X703) Left Audio Output circuit between : 
the HFM connector and the radio connector. 8 (бә) 
Is the resistance below 5.0 ohms? s DK. GRAY a 
Yes >> Go To 3 1 
No >> Repair the (X703) Left Audio Output circuit for an open ‚ ай ЕЕЕ Peal и 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 Зою - E m <> 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - ic ЯК ^ 


STANDARD PROCEDURE). 
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3 . (X703) LEFT AUDIO OUTPUT CIRCUIT SHORT TO GROUND 
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Measure the resistance between ground and the (X703) Left Audio Out- 
put circuit. 
Is the resistance below 5.0 ohms? 
Yes >> Hepair the (X703) Left Audio Output circuit for short to 
ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 


- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Со То 4 
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MODULE- 


HANDS FREE 
4. (X795) COMMON AUDIO OUTPUT CIRCUIT OPEN 
Measure the resistance of the (X795) Common Audio Output circuit 
between the HFM connector and the radio connector. 

Is the resistance below 5.0 ohms? ( ) Ayr 
Yes >> Со То 5 T (50) 
No >> Hepair the (X795) Common Audio Output circuit for an ИТТ | 

ореп. | 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 1 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - | йй ЕҤ ee ee Se all и 
STANDARD PROCEDURE). ка » 
12 ШМЕНННЕНННЫ 2 
MODULE. 
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5. (X703) LEFT AUDIO OUTPUT CIRCUIT SHORT TO (X795) COMMON AUDIO OUTPUT CIRCUIT 


Measure the resistance between the (X703) Left Audio Output circuit 
and the (X795) Common Audio Output circuit. 


Is the resistance below 5.0 ohms? ( ) 455 
Үеѕ >> Нераг the (X703) Гей Audio Output circuit for a short to 1G 
the (X795) Common Audio Output circuit. Я Co) 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 


STANDARD PROCEDURE). 8 10 

No >> Inspect the wiring and connectors for damage or shorted ж ОВАА 
circuits. If ok, replace and program Ше Hands Free Module т 
in accordance with the service information. Өзінін ін ІҢ ЕП ND 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 | == ушшш) | 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - „ ров ве HO M 
STANDARD PROCEDURE). 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 


e Set Condition: 
The Hands Free Module detects high voltage on the (X703) Left Audio Output circuit. 


Possible Causes 


(X703) LEFT AUDIO OUTPUT CIRCUIT OPEN 


(X795) COMMON AUDIO OUTPUT CIRCUIT OPEN 
(X703) LEFT AUDIO OUTPUT CIRCUIT SHORT TO VOLTAGE 
HANDS FREE MODULE 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 


2. (X703) LEFT AUDIO OUTPUT CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Hands Free Module harness connector. 


Disconnect the Radio C1 harness connector. ( ) {ӘН 

Measure the resistance of the (X703) Left Audio Output circuit between : 

the HFM connector and the radio connector. 8 T1) 

Is the resistance below 5.0 ohms? s DK. GRAY 2 

Yes >> Со То 3 П 

Мо >> Repair the (X703) Left Audio Output circuit for an open ‚ WSOP PREP ВЕ и 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 ү: - BEA, 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - " ЯК 


STANDARD PROCEDURE). 
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3. (X795) COMMON AUDIO OUTPUT CIRCUIT OPEN 
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Measure the resistance of the (X795) Common Audio Output circuit 
between the HFM connector and the radio connector. 


15 the resistance below 5.0 ohms? 


Yes >> Go To 4 


No >> Repair the (X795) Common Audio Output circuit for an 
open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


4. (X703) LEFT AUDIO OUTPUT CIRCUIT SHORT TO VOLTAGE 
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Turn the ignition on. 
Measure the voltage of the (X703) Left Audio Output circuit. 


Is the voltage above 1.0 volts? 


Yes >> Repair the (X703) Left Audio Output circuit for а short to 
voltage. 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> |nspect the wiring and connectors for damage or shorted 
circuits. If ok, replace and program the Hands Free Module 
in accordance with the service information. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 


e Set Condition: 
The Hands Free Module detects low voltage on the (X704) Right Audio Output circuit. 


Possible Causes 


X704) RIGHT AUDIO OUTPUT CIRCUIT OPEN 


) 
X704) RIGHT AUDIO OUTPUT CIRCUIT SHORT TO GROUND 
) 


( 

( 

(X795) COMMON AUDIO OUTPUT CIRCUIT OPEN 

(X704) RIGHT AUDIO OUTPUT CIRCUIT SHORT TO (X795) COMMON AUDIO OUTPUT CIRCUIT 
HANDS FREE MODULE 


Diagnostic Test 


1. cHECK FOR ACTIVE DTC 


With the scan tool, read the active DTC's. 


Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 


With the scan tool, read the active DTC's. 
Does the scan tool display this DTC as active? 
Yes >> Go To2 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 


2. (X704) RIGHT AUDIO OUTPUT CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Hands Free Module harness connector. 


Disconnect the Radio C1 harness connector. ( ) е. 

Measure the resistance of the (X704) Right Audio Output circuit ; 

between the HFM connector and the radio connector. DK. GRAY :(00) 
Is Ше resistance below 5.0 ohms? 2 | 

Yes >> Go To 3 у р ІҢ 


ТЕ) 


Мо >> Repair Ше (X704) Right Audio Output circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 п EEE EH d dd EE 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


2) 
в) 
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3. (X704) RIGHT AUDIO OUTPUT CIRCUIT SHORT TO GROUND 
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Measure the resistance between ground and the (X704) Right Audio 
Output circuit. 
Is the resistance below 5.0 ohms? 
Yes >> Hepair the (X704) Right Audio Output circuit for short to 
ground. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 


- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Со То 4 


MODULE. 
HANDSFREE ? 
4. (X795) COMMON AUDIO OUTPUT CIRCUIT OPEN 
Measure the resistance of the (X795) Common Audio Output circuit 
between the HFM connector and the radio connector. 

Is the resistance below 5.0 ohms? ( ) Ar 
Yes >> Со To 5 T (50) 
No >> Repair the (X795) Common Audio Output circuit for ап ИТТ | 

ореп. | 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 1 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - | ADE те H Bu 
STANDARD PROCEDURE). nm E 
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5. (X704) RIGHT AUDIO OUTPUT CIRCUIT SHORT TO (X795) COMMON AUDIO OUTPUT CIRCUIT 


Measure the resistance between the (X704) Right Audio Output circuit 
and the (X795) Common Audio Output circuit. 


Is the resistance below 5.0 ohms? | ) е. 
Yes >> Repair the (X704) Right Audio Output circuit for a short to (00) 


Ше (X795) Common Audio Output circuit. | 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 9 10 
STANDARD PROCEDURE). 


No >> Inspect the wiring and connectors for damage or shorted 


DK. GRAY 


circuits. If ok, replace and program the Hands Free Module 1 

in accordance with the service information. ‚ (POPPERS Bu 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 
e Set Condition: 
The Hands Free Module detects high voltage on the (X704) Right Audio Output circuit. 


Possible Causes 


(X704) RIGHT AUDIO OUTPUT CIRCUIT OPEN 


(X795) COMMON AUDIO OUTPUT CIRCUIT OPEN 
(X704) RIGHT AUDIO OUTPUT CIRCUIT SHORT TO VOLTAGE 
HANDS FREE MODULE 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


With the scan tool, read the active DTC’s. 


Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 


With the scan tool, read the active DTC’s. 
Does the scan tool display this DTC as active? 
Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 


2: (X704) RIGHT AUDIO OUTPUT CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Hands Free Module harness connector. 


г.) 


Disconnect the Radio C1 harness connector. ( ) Ayr 

Measure the resistance of the (X704) Right Audio Output circuit ; 

between the HFM connector and the radio connector. DK. GRAY :(00) 
Is Ше resistance below 5.0 ohms? 2 | 

Yes >> Go To 3 БҮТ р UH] ІҢ 


No >> Repair the (X704) Right Audio Output circuit for an open 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 п EVE) Ee EH d dd EE 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


2) 
2) 
) 


MODULE. 
HANDS FREE 9 
D 


У K. GRAY 


RADIO C1 


81342272 


8T- 16 NAVIGATION/TELECOMMUNICATION - ELECTRICAL DIAGNOSTICS PM 
2. (X795) COMMON AUDIO OUTPUT CIRCUIT OPEN 
Measure the resistance of the (X795) Common Audio Output circuit 
between the HFM connector and the radio connector. 
Is the resistance below 5.0 ohms? | Ayr 


Yes >> Go To 4 


No >> Repair the (X795) Common Audio Output circuit for ап 
open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


4. (X704) RIGHT AUDIO OUTPUT CIRCUIT SHORT TO VOLTAGE 


MODULE- 
HANDS FREE 


DK. GRAY 


RADIO C1 


8134а21а 


Turn the ignition on. 
Measure the voltage of the (X704) Right Audio Output circuit. 


Is the voltage above 1.0 volts? 


Yes >> Repair the (X704) Right Audio Output circuit for a short to 
voltage. 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> |nspect the wiring and connectors for damage or shorted 
circuits. If ok, replace and program the Hands Free Module 
in accordance with the service information. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


DK. GRAY 


MODULE- 
HANDS FREE 


81341451 


РМ 


NAVIGATION/TELECOMMUNICATION - ELECTRICAL DIAGNOSTICS 


B1435-VOICE RECOGNITION/PHONE SWITCH INPUT CIRCUIT PERFORMANCE 


г MODULE- 
| | HANDS 
| МОЈСЕ | ЕВЕЕ 
RECOGNITION/PHONE 
| SWITCH SENSOR | 
L D ——————. (2 _.| 
15 21 
Х730 X835 
2 2 
BKIGY BKIDB 
10 ^ C200 8 ^ 0201 
X730 X835 
2 2 
BKIGY BKIDB 
оДе2 ид е? 
Ше VOICE SENSOR | MIRROR- 
| RECOGNITION/PHONE GROUND INSIDE 
| SWITCH | REARVIEW 
SIGNAL | 
EN Е 


HUKUKA 
үүнүү ' 


MIRROR- 
INSIDE 
REARVIEW C2 
(HANDS FREE) 


ж DK. GRAY 


НУ 


вз ШШЩ = || и 
эз Ба А = 0 p 


MODULE- 
HANDS 
FREE 


8154с300 


For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 


e Set Condition: 
The Hands Free Module detects an invalid voltage signal on the (X730) Voice Recognition/Phone Switch Sig- 
nal circuit. 


Possible Causes 
INSIDE REAR VIEW MIRROR 


HANDS FREE MODULE 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 


2. CHECK THE VOLTAGE OF THE (X730) VOICE RECOGNITION/PHONE SWITCH SIGNAL 


Turn the ignition off. 


Disconnect the Inside Rear View Mirror C2 harness connector. 


Turn the ignition on. е. 


With the scan tool, monitor the VR Phone Switch voltage. 3 
While monitoring the VR Phone Switch voltage, momentarily connect a (23) 
jumper wire between the (X730) Voice Recognition/Phone Switch Sig- 
nal circuit and ground. 


NOTE: The scan tool sensor voltage should switch from above 4.7 BLACK 
volts when the jumper is not connected to below 0.6 volts when 
the jumper is connected. 
Does the sensor voltage switch from above 4.7 volts to below 
0.6 volt as described? 


Yes >> Replace the Inside Rear View Mirror in accordance with the MIRROR- 

service information. INSIDE 
REARVIEW C2 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 (HANDS FREE) 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 


STANDARD PROCEDURE). вазата 


Мо >> |nspect the wiring and connectors for damage ог shorted 
circuits. If ok, replace and program the Hands Free Module 
in accordance with the service information. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


РМ 


NAVIGATION/TELECOMMUNICATION - ELECTRICAL DIAGNOSTICS 


B1436-VOICE RECOGNITION/PHONE SWITCH INPUT CIRCUIT LOW 


г MODULE- 
| | HANDS 
| МОЈСЕ | ЕВЕЕ 
RECOGNITION/PHONE 
| SWITCH SENSOR | 
L D ——————. (2 _.| 
15 21 
Х730 X835 
2 2 
BKIGY BKIDB 
10 ^ C200 8 ^ 0201 
X730 X835 
2 2 
BKIGY BKIDB 
оДе2 ид е? 
Ше VOICE SENSOR | MIRROR- 
| RECOGNITION/PHONE GROUND INSIDE 
| SWITCH | REARVIEW 
SIGNAL | 
EN Е 


HUKUKA 
үүнүү ' 


MIRROR- 
INSIDE 
REARVIEW C2 
(HANDS FREE) 


ж DK. GRAY 


НУ 


вз ШШЩ = || и 
эз Ба А = 0 p 


MODULE- 
HANDS 
FREE 


8154с300 


For а complete wiring diagram Refer to Section 8W. 
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8T- 20  NAVIGATION/TELECOMMUNICATION - ELECTRICAL DIAGNOSTICS —————————————— PM 


e When Monitored: 
With the ignition on. 

e Set Condition: 
The Hands Free Module detects voltage below 0.6 volts on the (X730) Voice Recognition/Phone Switch Signal 
circuit. 


Possible Causes 


INSIDE REAR VIEW MIRROR 
(X730) VOICE RECOGNITION/PHONE SWITCH SIGNAL CIRCUIT SHORT TO (X835) SENSOR GROUND 


CIRCUIT 
(X730) VOICE RECOGNITION/PHONE SWITCH SIGNAL CIRCUIT SHORT TO GROUND 
HANDS FREE MODULE 


Diagnostic Test 


1. CHECK FOR АСТМЕ DTC 


With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 


2. CHECK THE VOLTAGE OF THE (X730) VOICE RECOGNITION/PHONE SWITCH SIGNAL 
Turn the ignition off. 
Disconnect the Inside Rear View Mirror C2 harness connector. 


Turn the ignition on. XH 


With the scan tool, monitor the VR Phone Switch voltage. 


Is the voltage above 4.7 volts? :(20) 
Yes >> Replace the Inside Rear View Mirror in accordance with the 
service information. BLACK 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 A, 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). б 56564) ! 


No >> Со То3 п гететететете И 


MIRROR- 
INSIDE 
REARVIEW C2 
(HANDS FREE) 


81346521 
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3. (X730) VOICE/RECOGNITION/PHONE SWITCH SIGNAL CIRCUIT SHORTED TO THE (X835) SENSOR 
GROUND CIRCUIT 


Turn the ignition off. 


Disconnect the Hands Free Module harness connector. 


Measure the resistance between the (X730) Voice Recognition/Phone ( ) «Hr 
Switch Signal circuit and the (X835) Sensor Ground circuit. 


Is the resistance below 100.0 ohms? (0 


Yes >> Repair the (X730) Voice Recognition/Phone Switch Signal 
circuit for a short to the (X835) Sensor Ground circuit. Ра DK. GRAY 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 1 EH. E 


No >> Go То 4 


Г.) 
) 
) 


г) 
m 
LO 


MODULE. 
15 HANDS FREE T 


8134bb36 


4. (X730) VOICE/RECOGNITION/PHONE SWITCH SIGNAL CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (X730) Voice Recog- 


nition/Phone Switch Signal circuit. 


Is the resistance below 100.0 ohms? | BH 
Yes >> Repair the (X730) Voice Recognition/Phone Switch Signal (50) 
circuit for a short to ground. = 2" 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 Кашы | 


- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace and program the Hands Free Module o màB BEEEEZEEZEEE, 
in accordance with the service information. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - MODULE. 
STANDARD PROCEDURE). 15 HANDS FREE 


Г.) 
ГЕ) 


81340031 
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B1437-VOICE RECOGNITION/PHONE SWITCH INPUT CIRCUIT HIGH 


portes RU PDC ESI MODULE. 
| | HANDS 
| VOICE | FREE 
RECOGNITIONIPHONE 
| SWITCH SENSOR | 
г. SICNAL GROUND | 
15 2 
xm 835 
2 2 
вису BKIDB 
10 А C200 в л C201 
x730 X835 
2 2 
BKIGY BKIDB 
ЗА 62 ИД 62 
г. VOICE SENSOR | MIRROR: 
| RECOGNITIONPHONE GROUND INSIDE 
| SWITCH | REARVIEW 
SIGNAL 
| | 
| | 
——————————'——— ——— ——— -- -« -— 
BLACK DK. GRAY 
ИТТЕ ‚ || вз BEESERERS| | 
эз ШЕҢ а = | 
2 (56855 ' 12 | H2 
ЕНІН КҮНГІ 
HANDS 
REARVIEW C2 E 


(HANDS FREE) 


8154с300 


For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 

e Set Condition: 
The Hands Free Module detects voltage above 4.7 volts on the (X730) Voice Recognition/Phone Switch Signal 
circuit. 


Possible Causes 


(X730) VOICE RECOGNITION/PHONE SWITCH SIGNAL CIRCUIT SHORT TO VOLTAGE 
(X730) VOICE RECOGNITION/PHONE SWITCH SIGNAL CIRCUIT OPEN 


(X835) SENSOR GROUND CIRCUIT OPEN 
INSIDE REAR VIEW MIRROR 
HANDS FREE MODULE 


Diagnostic Test 


1. cHECK FOR ACTIVE DTC 


With the scan tool, read the active DTC's. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

With the scan tool, read the active DTC's. 


Does the scan tool display this DTC as active? 


Yes >> Go To2 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 


2. CHECK THE VOLTAGE OF THE (X730) VOICE RECOGNITION/PHONE SWITCH SIGNAL 


Turn the ignition off. 


Disconnect the Inside Rear View Mirror C2 harness connector. 


Turn the ignition on. V АНЕ 
Measure the voltage of the (X730) Voice Recognition/Phone Switch (02) 
Signal circuit. mm | 

Is the voltage above 5.3 volts? РТ ГАШ 
Үеѕ >> Нераг ће (X730) Voice Recognition/Phone Switch Signal | 


circuit for a short to voltage. 4 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 1) 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). WIRROR: 


INSIDE 
No >> Go To 3 REARVIEW C2 


(HANDS FREE) 


8134038 
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3. INSIDE REAR VIEW MIRROR 

Turn the ignition off. 

Connect a jumper wire between (X730) Voice Recognition/Phone 


Switch Signal circuit and the (X835) Sensor Ground circuit. 
Turn the ignition on. 
With the scan tool, monitor the VR Phone Switch Voltage. 


15 the voltage approximately 0 volts? 


Yes >> Replace the Inside Rear View Mirror in accordance with the 
service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 

No >> Go То 4 


4. (X730) VOICE RECOGNITION/PHONE SWITCH SIGNAL CIRCUIT OPEN 


MIRROR- 
INSIDE 
REARVIEW C2 
[HANDS FREE) 


8134bd40 


Turn the ignition off. 
Disconnect the Hands Free Module harness connector. 


Measure the resistance of the (X730) Voice Recognition/Phone Switch 
Signal circuit between the HFM connector and the inside rear view mir- 
ror connector. 


Is the resistance below 5.0 ohms? 


>> Go То 5 


>> Repair the (X730) Voice Recognition/Phone Switch Signal 
circuit for an open. 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


Yes 
No 


MIRROR- 
INSIDE 
REARVIEW C2 
(HANDS FREE) 


ж DK. GRAY 


m 
Г) 


а, 
) 


MODULE. 
T HANDS FREE 


8134bd48 
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Б. (X835) SENSOR GROUND CIRCUIT OPEN 


Measure the resistance of the (X835) Sensor Ground circuit between 
the HFM connector and the inside rear view mirror connector. 


Is the resistance below 5.0 ohms? 


Yes >> Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace and program the Hands Free Module 
in accordance with the service information. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Repair the (X835) Sensor Ground circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 


- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


MIRROR- 
INSIDE 
REARVIEW C2 
(HANDS FREE) 


ж DK. GRAY 


MODULE- 
HANDS FREE 1 


81340052 


8T- 26 NAVIGATION/TELECOMMUNICATION - ELECTRICAL DIAGNOSTICS ————————— РМ 


B1438-VOICE RECOGNITION SWITCH STUCK 


posco ect DI MODULE. 
| | HANDS 
| VOICE | FREE 
RECOGNITIONIPHONE 
| SWITCH SENSOR | 
г. SICNAL GROUND | 
15 2 
xm 835 
2 2 
вису BKIDB 
10 А C200 в л C201 
x730 X835 
2 2 
BKIGY BKIDB 
ЗА 62 ИД 62 
г. VOICE SENSOR | MIRROR: 
| RECOGNITIONPHONE GROUND INSIDE 
| SWITCH | REARVIEW 
SIGNAL 
| | 
| | 
——————————'——— ——— ——— -- -« -— 
BLACK DK. GRAY 
ИТТЕ ‚ || вз BEESERERS| | 
эз ШЕҢ а = | 
2 (56855 ' 12 | H2 
ЕНІН КҮНГІ 
HANDS 
REARVIEW C2 E 


(HANDS FREE) 


8154с300 


For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 


e Set Condition: 
The Hands Free Module detects voltage between 3.5 volts and 4.0 volts on the (X730) Voice Recognition/ 
Phone Switch Signal circuit for more than 30 seconds. 


Possible Causes 
INSIDE REAR VIEW MIRROR 


HANDS FREE MODULE 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 


2. CHECK THE VOLTAGE OF THE (X730) VOICE RECOGNITION/PHONE SWITCH SIGNAL 
Turn the ignition off. 


Disconnect the Inside Rear View Mirror C2 harness connector. 


Turn the ignition on. е. 


With the scan tool, monitor the VR Phone Switch voltage. з 
While monitoring the VR Phone Switch voltage, momentarily connect а (23) 
jumper wire between (X730) Voice Recognition/Phone Switch Signal 
circuit and ground. 


NOTE: The scan tool sensor voltage should switch from above 4.7 BLACK 
volts when the jumper is not connected to below 0.6 volts when 
the jumper is connected. 
Does the sensor voltage switch from above 4.7 volts to below 
0.6 volt as described? 


Yes >> Replace the Inside Rear View Mirror in accordance with the MIRROR- 


service information. ME ДР a 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 [HANDS FREE) 


- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). IT 


No >> |nspect the wiring and connectors for damage or shorted 
circuits. If ok, replace and program the Hands Free Module 
in accordance with the service information. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


8T- 28  NAVIGATION/TELECOMMUNICATION - ELECTRICAL DIAGNOSTICS ————————— РМ 


B1439-PHONE SWITCH STUCK 


mE MODULE. 
| | HANDS 
| VOICE | FREE 
RECOGNITIONIPHONE 
| SWITCH SENSOR | 
г. SICNAL GROUND | 
15 2 
xm 835 
2 2 
вису BKDB 
10 A C200 в л C201 
x730 X835 
2 2 
BKIGY BKIDB 
ЗА 62 ИД 62 
г. VOICE SENSOR | MIRROR: 
| RECOGNITIONPHONE GROUND INSIDE 
| SWITCH | REARVIEW 
SIGNAL 
| | 
| | 
——————————'——— ——— ——— -- -« -— 
BLACK DK. GRAY 
ИТТЕ ‚ || вз BEESERERS| | 
эз ШЕҢ а = | 
2 (56855 ' 12 | H2 
ЕНІН КҮНГІ 
HANDS 
REARVIEW C2 E 


(HANDS FREE) 


8154с300 


For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 


• Set Condition: 
The Hands Free Module detects voltage between 2.8 volts and 3.3 volts on the (X730) Voice Recognition/ 
Phone Switch Signal circuit for more than 30 seconds. 


Possible Causes 
INSIDE REAR VIEW MIRROR 


HANDS FREE MODULE 


Diagnostic Test 


1. CHECK FOR ACTIVE DTCS 


With the scan tool, read the active DTC's. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

With the scan tool, read the active DTC's. 


Does the scan tool display this DTC as active? 


Yes >> Go To2 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 


2. CHECK THE VOLTAGE OF THE (X730) VOICE RECOGNITION/PHONE SWITCH SIGNAL 
Turn the ignition off. 


Disconnect the Inside Rear View Mirror C2 harness connector. 


Turn the ignition on. Ayr 


With the scan tool, monitor the VR Phone Switch voltage. з 
While monitoring the VR Phone Switch voltage, momentarily connect а (23) 
jumper wire between (X730) Voice Recognition/Phone Switch Signal 
circuit and ground. 


NOTE: The scan tool sensor voltage should switch from above 4.7 BLACK 
volts when the jumper is not connected to below 0.6 volts when 
the jumper is connected. 
Does the sensor voltage switch from above 4.7 volts to below 
0.6 volt as described? 


Yes >> Replace the Inside Rear View Mirror in accordance with the MIRROR- 


service information. ME ДР a 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 [HANDS FREE) 


- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). IT 


No >> |nspect the wiring and connectors for damage or shorted 
circuits. If ok, replace and program the Hands Free Module 
in accordance with the service information. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B145A-TELEMATICS MIRROR CONTROL CIRCUIT HIGH 


pp MODULE. 
| HANDS 
| | FREE 
| MICROPHONE | 
| FED _ | 
20 
Xm 
22 
ВКМ. 
7A C201 
1793 
2 
ВКМ. 
тд е? 
ГО ' wicRoPHONE ___| MIRROR- 
| FEED | INSIDE 
| | REARVIEW 
| | 
=== 4 


BLACK ж ОК. СВАУ 


ТТТ ‚ || == BESSEREE = ||| 
2 ааш т 2 ый. В 
MIRROR- 
INSIDE MODULE- 
HANDS 
MANDE FREE] FREE 


For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 


e Set Condition: 
The Hands Free Module detects high voltage on the (X793) Microphone Feed circuit. 


Possible Causes 


(X793) MICROPHONE FEED CIRCUIT OPEN 


(X793) MICROPHONE FEED CIRCUIT SHORT TO VOLTAGE 
INSIDE REAR VIEW MIRROR 
HANDS FREE MODULE 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

Attempt to make a phone call with the system. 

With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 
Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 


2. (X793) MICROPHONE FEED CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Hands Free Module harness connector. 


Disconnect the Inside Rear View Mirror C2 harness connector. ( ) “= 
Measure the resistance of the (X793) Microphone Feed circuit between Y 
the HFM connector and the inside rear view mirror connector. (50) 


Is the resistance below 5.0 ohms? Рад DK. GRAY 


Yes >> Go To З 


No >> Нера" the (X793) Microphone Feed circuit for an open. ‚ |@ ЕЕ 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 2 lath AH A AA EEH 2 
STANDARD PROCEDURE). 


MODULE- 
HANDS FREE 0 


EN BLACK 


MIRROR- 
INSIDE 
REARVIEW C2 
(HANDS FREE) 


81344119 


8T - 32  NAVIGATION/TELECOMMUNICATION - ELECTRICAL DIAGNOSTICS ————————————— PM 


3. (X793) MICROPHONE FEED CIRCUIT SHORT TO VOLTAGE 


Turn the ignition on. 


Measure the voltage of the (X793) Microphone Feed circuit. T 
Is the voltage above 1.0 volt? ? 
Yes >> Repair the (X793) Microphone Feed circuit for short to volt- бс (62) 
аде. DK.GRAY 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 » 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - Ц 
STANDARD PROCEDURE). ШЕГЕНІ то 0 Ep Gp ор N Т 
Мо >> Со104 aes m 
2 PEE Eee eee n 
MODULE. 
HANDS FREE 20 


8134019 


4. INSIDE REAR VIEW MIRROR 


Replace the Inside Rear View Mirror in accordance with the service information. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

Attempt to make a phone call with the system. 

With the scan tool, read the active DTC's. 


Does the scan tool display this DTC as active? 


Yes >> Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Hands 
Free Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> Repair is complete. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1459-TELEMATICS MIRROR CONTROL CIRCUIT LOW 


|777 7 MODULE. 
| HANDS 
| | FREE 
| MICROPHONE | 
| ж у 
2 
1793 
2 
ВКМ. 
7A C201 
1793 
2 
ВКМ. 
тд е? 
ГО ' wicRoPHONE ___| MIRROR- 
| FEED | INSIDE 
| | REARVIEW 
| | 
=== 4 


BLACK ж ОК. СВАУ 


в Iuuadnà | 1 || 99 REESE Фи 

2 ааш т о Д 56 mi э | » 
MIRROR- е 
KEMIE c2 MANDS 


(HANDS FREE) 


8154с391 


For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 
e Set Condition: 
The Hands Free Module detects low voltage on the (X793) Microphone Feed circuit. 


Possible Causes 


(X793) MICROPHONE FEED CIRCUIT OPEN 


(X793) MICROPHONE FEED CIRCUIT SHORT TO GROUND 
INSIDE REAR VIEW MIRROR 
HANDS FREE MODULE 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


With the scan tool, read the active DTC’s. 


Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 


Attempt to make a phone call with the system. 
With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 
Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 


2. (X793) MICROPHONE FEED CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Hands Free Module harness connector. 


Disconnect the Inside Rear View Mirror C2 harness connector. ( ) “= 
Measure the resistance of the (X793) Microphone Feed circuit between Y 
the HFM connector and the inside rear view mirror connector. (50) 
Is Ше resistance below 5.0 ohms? л ОК. GRAY 
Yes >> Go To 3 T 
No >> Repair the (X793) Microphone Feed circuit for an open. | |@ FEH В БЕО u 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 Г ee adeo ctum ст” 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - п (O0 ee eee В HE 22 


STANDARD PROCEDURE). 


MODULE- 
HANDS FREE 0 


EN BLACK 


MIRROR- 
INSIDE 
REARVIEW C2 
(HANDS FREE) 


81344119 
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3. (X793) MICROPHONE FEED CIRCUIT SHORT TO GROUND 
Measure the resistance between ground and the (X793) Microphone 


Feed circuit. 
SBH 
15 the resistance below 100.0 ohms? 


Yes >> Repair the (X793) Microphone Feed circuit for short to т (С 
дгоипа. T 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 р 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - T 
STANDARD PROCEDURE). <> <> DARA о 


Мо >> Со То 4 


MODULE. 
HANDS FREE 20 


8134d3be 


4. INSIDE REAR VIEW MIRROR 


Replace the Inside Rear View Mirror in accordance with the service information. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

Attempt to make a phone call with the system. 

With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Hands 
Free Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> Repair is complete. 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1492- GENERAL MICROPHONE PERFORMANCE 


PM 
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FREE 
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815dc3b7 


For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 


e Set Condition: 
The Hands Free Module detects a fault in any of the microphone circuits. 


Possible Causes 


(X712) MICROPHONE 1 IN (+) CIRCUIT OPEN 
(X722) MICROPHONE 2 IN (+) CIRCUIT OPEN 
(X792) MICROPHONE IN (-) CIRCUIT OPEN 
(X712) 
(X712) 


X712) (X722) (X792) MICROPHONE CIRCUITS SHORTED TO GROUND 
X712) (X722) (X792) MICROPHONE CIRCUITS SHORTED TO VOLTAGE 
(X712) (X722) (X792) MICROPHONE CIRCUITS SHORTED TOGETHER 
INSIDE REAR VIEW MIRROR 

HANDS FREE MODULE 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

Attempt to make a phone call with the system. 

With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 
Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 
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2. (X712) MICROPHONE 1 IN (+) CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the Hands Free Module harness connector. 

Disconnect the Inside Rear View Mirror C2 harness connector. | Е. 


Measure the resistance of the (X712) Microphone 1 IN (+) circuit 
between the HFM connector and the inside rear view mirror connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go To З 


No >> Repair the (X712) Microphone 1 IN (+) circuit for an open. 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


MIRROR- 
INSIDE 
REARVIEW С2 
(HANDS FREE) Wess 
| (oo PPP Pee ЕВО! | 
o Поов 5 29944 09 z 
MODULE. 
16 HANDS FREE uus 
2. (X722) MICROPHONE 2 IN (+) CIRCUIT OPEN 
Measure the resistance of the (X722) Microphone 2 IN (+) circuit 
between the HFM connector and the inside rear view mirror connector. 

Is the resistance below 5.0 ohms? | „= + 
Yes >> Со То 4 (B9) 
No >> Repair the (X722) Microphone 2 IN (+) circuit for an open. ; s r 

Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). в ШШ!" 
г и ЈЕ 
MIRROR- 
INSIDE 
REARVIEW C2 
(HANDS FREE) 


ж DK. GRAY 


MODULE- 
HANDS FREE 


81344601 
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4. (X792) MICROPHONE IN (-) CIRCUIT OPEN 


Measure the resistance of the (X792) Microphone IN (-) circuit between 
the HFM connector and the inside rear view mirror connector. 


Is the resistance below 5.0 ohms? | «== 
Yes >> Со То 5 (59) 
No >> Repair the (X792) Microphone IN (-) circuit for an open. ns D 

Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - | 


STANDARD PROCEDURE). 


MIRROR- 
INSIDE 
REARVIEW C2 
(HANDS FREE) 


x. DK. GRAY 


MODULE- 
11 HANDS FREE 


81344642 


5. (X712) (X722) (X792) MICROPHONE CIRCUITS SHORTED TO GROUND 
Measure the resistance between ground and each (X712) (X722) 


(X792) Microphone circuit. 


Is the resistance below 100.0 ohms? | "АНЕ 


Yes >> Repair the Microphone circuit that measured below 100.0 == (© 
ohms for short to ground. ; 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


DK. GRAY 
No >> Go To 6 : р 


MODULE- 


16 17 HANDS FREE 


8134d679 


8T- 40  NAVIGATION/TELECOMMUNICATION - ELECTRICAL DIAGNOSTICS ————————— PM 


6. (X712) (X722) (X792) MICROPHONE CIRCUITS SHORTED TO VOLTAGE 


Turn the ignition on. 
Measure the voltage of each (X712) (X722) (X792) Microphone circuit. 


Is the voltage above 1.0 volt? 
Yes >> Repair the Microphone circuit that measured above 1.0 volt —— (2) 


for short to voltage. 0 


Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). қ Van DK. GRAY 


No >> Go To 7 


LO 
г.) 
L) 


MODULE- 
1841 HANDS FREE 


8134d6a0 


7. (X712) (X722) (X792) MICROPHONE CIRCUITS SHORTED TOGETHER 


Turn the ignition off. 
Measure the resistance between each (X712) (X722) (X792) Micro- 


phone circuit. ( ) е. 


Is the resistance below 100.0 ohms? 


Yes >> Repair the Microphone circuit that measured below 100.0 1G 
ohms for a short together. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - DK. GRAY 
STANDARD PROCEDURE). У 


Мо >> Со То 8 


MODULE- 
16 11 HANDS FREE 


8134d6c8 
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8. INSIDE REAR VIEW MIRROR 


Replace the Inside Rear View Mirror in accordance with the service information. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

Attempt to make a phone call with the system. 

With the scan tool, read the active DTC's. 


Does the scan tool display this DTC as active? 


Yes >> Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Hands 
Free Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No »» Hepair is complete. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B2203-ROM CHECKSUM PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


e Set Condition: 
The Hands Free Module detects a fault during an internal diagnostic check. 


Possible Causes 
HANDS FREE MODULE 


Diagnostic Test 


1 . REPLACE THE HANDS FREE MODULE IF DTC IS ACTIVE 


With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> Replace and program the Hands Free Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 
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B222A-VEHICLE LINE MISMATCH 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on. 
e Set Condition: 
The Hands Free Module will receive and monitor the vehicle line message from the PCM and record the vehi- 
се line if different from the last vehicle line. 


Possible Causes 


INCORRECT PCM 


HANDS FREE MODULE 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 


2. CHECK VEHICLE LINE IN PCM 
With the scan tool compare the vehicle line that is programmed into the PCM to the vehicle line of the vehicle. 


Does the vehicle line programmed into the PCM maich the vehicle? 


Yes >> Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Hands 
Free Module in accordance with the service information. 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> Нерасе and program the Powertrain Control Module in accordance with the service information. Ensure 
the PCM is replaced with the correct vehicle line PCM. 


Perform POWERTRAIN VERIFICATION TEST. 
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B222E-FLASH CHECKSUM PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


e Set Condition: 
The Hands Free Module detects a fault during an internal diagnostic check. 


Possible Causes 
HANDS FREE MODULE 


Diagnostic Test 


1 . REPLACE THE HANDS FREE MODULE IF DTC IS ACTIVE 


With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> Replace and program the Hands Free Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 
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B222F-FLASH WRITE PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


e Set Condition: 
The Hands Free Module detects a fault during an internal diagnostic check. 


Possible Causes 
HANDS FREE MODULE 


Diagnostic Test 


1 . REPLACE THE HANDS FREE MODULE IF DTC IS ACTIVE 


With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> Replace and program the Hands Free Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 
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B2223-(HFM) HANDS FREE PHONE INTERNAL 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


e Set Condition: 
The Hands Free Module detects a fault during an internal diagnostic check. 


Possible Causes 
HANDS FREE MODULE 


Diagnostic Test 


1 . REPLACE THE HANDS FREE MODULE IF DTC IS ACTIVE 


With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> Replace and program the Hands Free Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 
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B2230-RAM WRITE PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


e Set Condition: 
The Hands Free Module detects a fault during an internal diagnostic check. 


Possible Causes 
HANDS FREE MODULE 


Diagnostic Test 


1 . REPLACE THE HANDS FREE MODULE IF DTC IS ACTIVE 


With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> Replace and program the Hands Free Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
Continuously 


e Set Condition: 
Whenever the CAN B Bus (+) or CAN B Bus (-) circuit is open, shorted to voltage or shorted to ground. 


Possible Causes 


CAN B BUS DTC’s IN THE TOTALLY INTEGRATED POWER MODULE 


(055) CAN В BUS (+) CIRCUIT OPEN 
(D54) CAN B BUS (-) CIRCUIT OPEN 
HANDS FREE MODULE 


Diagnostic Test 


1. CHECK FOR АСТМЕ DTCS 


With the scan tool, read the active DTC’s. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con- 
nectors. Look for broken, bent, pushed out, or corroded terminals. 


2. CHECK THE TOTALLY INTEGRATED POWER MODULE DTC's 
With the scan tool, read the Totally Integrated Power Module active DTC's. 
Does the scan tool display any CAN B BUS DTC's - ACTIVE? 
Yes >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) 
No >> Go To 3 
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3. (055) CAN B BUS (+) CIRCUIT OPEN 


Turn the ignition off. 

Disconnect the negative battery cable. ан 
Disconnect the Hands Free Module harness connector. [0] 

Disconnect the Totally Integrated Power Module harness connector. А 


Measure the resistance of the (055) САМ B Виз (+) circuit between the 
Totally Integrated Power Module connector and the Hands Free Module 
connector. 


8 асосооов oa 1 


Is the resistance below 2.0 ohms? 


Yes >> Со То 4 
Мо >> Repair Ше (055) CAN B Виз (+) circuit for an open. 


16 сасосопсо 9 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 MODULE- 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 14 а 
STANDARD PROCEDURE). роден GÀ 


DK. GRAY 


1 || 95 вани = | и 
о | Машин © ||] „ 


MODULE- 
HANDS 
FREE 


815da6b2 


4. (054) CAN B BUS (-) CIRCUIT OPEN 


Measure the resistance of the (D54) CAN B Bus (-) circuit between the 


Totally Integrated Power Module connector and the Hands Free Module 
connector. 


Is the resistance below 2.0 ohms? 


Yes >> Нерасе the Hands Free Module in accordance with the 
service information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - ER ща 
STANDARD PROCEDURE). 


No >> Repair the (D54) CAN B Bus (-) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 


MODULE- 


- ELECTRICAL/ELECTRONIC CONTROL MODULES - TOTALLY 
STANDARD PROCEDURE). | васи 


DK. GRAY 


т | 28 MT 
о Ц 58 91, 


MODULE- 
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FREE 


815da6bb 
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U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE (TOTALLY 
INTEGRATED POWER MODULE) 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0151-LOST COMMUNICATION WITH OCCUPANT RESTRAINT CONTROLLER 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0154-LOST COMMUNICATION WITH OCCUPANT CLASSIFICATION MODULE 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0155-LOST COMMUNICATION WITH CLUSTER/CCN 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0167-LOST COMMUNICATION WITH INTRUSION TRANSCEIVER CONTROL 
MODULE 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0168-LOST COMMUNICATION WITH VEHICLE SECURITY CONTROL MODULE 
(SKREEM/WCM) 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0184-LOST COMMUNICATION WITH RADIO 

For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0186-LOST COMMUNICATION WITH AUDIO AMPLIFIER 


For a complete wiring diagram Refer to Section 8W. 
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(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0195-LOST COMMUNICATION WITH SDARS 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0199-LOST COMMUNICATION WITH DRIVER DOOR MODULE (LEFT WINDOW 
REGULATOR MODULE) 
For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0200-LOST COMMUNICATION WITH PASSENGER DOOR MODULE (RIGHT 
WINDOW REGULATOR MODULE) 


For a complete wiring diagram Refer to Section 8W. 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 
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NAVIGATION/TELECOMMUNICATION 
DESCRIPTION 
TELECOMMUNICATION 


The hands-free cellular system on this vehicle uses Bluetooth'M technology to provide wireless communication 
between the operator's compatible cellular telephone and the vehicle's on-board receiver. 


The system uses voice recognition technology to control operation. The incoming voice is broadcast through the 
vehicle's radio speakers, automatically overriding any other audio signals on the front speakers when the hands-free 
System is in use. A microphone in the rearview mirror picks up vehicle occupant's voices. 

The system will communicate with a telephone that is anywhere within the vehicle. However, covering the hand held 
phone or the hands-free phone module with a metal object may block the signal. The system will recognize up to 
seven Bluetooth™ cellular phones, each of which is given a spoken identification by the user during the setup pro- 
cess. The system includes Spanish voice recognition in addition to English. 

Two buttons on the rearview mirror, identified with ISO icons, control the system: A "phone" button turns the system 
on and off; a "voice recognition" (or voice command) button prompts the hands-free system to listen for a voice 
command. 


OPERATION 
TELECOMMUNICATION 


Two buttons on the rearview mirror, identified with ISO icons, control the system: A "phone" button turns the system 
on and off; a "voice recognition" (or voice command) button prompts the hands-free system to listen for a voice 
command. The system includes the following features: 
e Phone book - Stores telephone numbers for later recall by name or other verbal identification, called a voice 
tag, and memory location. 
e Four memory locations - Home, Work, Cellular and Pager. A maximum of 32 unique names or voice tags may 
be stored at the same time, with a different number in each of the four memory locations. 
e Voice tag dialing - Dials the number associated with a voice tag and memory location. 
Digit dialing - Dials the telephone number by recognizing the names of the digits as they are spoken. 
Receiving calls - A voice prompt notifies the user of an incoming call. A voice response accepts or rejects the 
call without manual intervention. 


е Privacy Mode - Switches the call to the handheld telephone and the hands-free system and back again using 
the "voice recognition" (or *voice command") button and a voice command, if desired. 


DIAGNOSIS AND TESTING - TELECOMMUNICATIONS 


Any diagnosis of the Telecommunication system should begin with the use of scan tool. For information on 
the use of the scan tool, refer to the appropriate Diagnostic Service information. 


For complete circuit diagrams, refer to the appropriate wiring information. 


WARNING: On vehicles equipped with airbags, refer to electrical, restraints before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Failure to take the proper pre- 
cautions could result in accidental airbag deployment and possible personal injury. 


TELECOMMUNICATION SYSTEM DIAGNOSIS 


CONDITION POSSIBLE CAUSE CORRECTION 


Phone Not 1. Bluetooth™ phone not | 1. Ensure that phone(s) are paired to the system. 
Available paired to the system. 


2. Bluetooth™ phone not | 2. Make sure paired phone is present, turned ON and that the 
present or turned OFF. Bluetooth™ option is enabled on the phone. 
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CONDITION POSSIBLE CAUSE CORRECTION 


3. Bluetooth™ phone 3. At low battery levels, some phones will turn off Bluetooth™ 
has low battery. functionality. Ensure cellular phone is charged to an adequate 
level. 


Phone Pairing 1. Phone does not 1. The Telecommunication system requires the cellular phone to 
Failed support Hands Free be Bluetooth™ enabled, as well as supporting the Hands Free 
Profile Profile. The customer will have to upgrade their phone to one 
supporting Hands Free Profile. A list of suggested phones is 
available at: http://www.chrysler.com/uconnect. 


2. Phone not Bluetooth'M | 2. The Telecommunication system requires the cellular phone to 
enabled. be Bluetooth™ enabled. A list of suggested phones is available 
at: http://www.chrysler.com/uconnect. 


3. PIN entered on the 3. The PIN spoken to the system must be the same PIN entered 
phone is not the same into the phone. 

as PIN spoken to the 

system. 


4. Phone has reached 4. Remove one of the previously paired devices from it's list. 
maximum number of 
allowed devices paired. 


Poor Voice 1. Microphone failure 1. Using a scan tool, check for microphone fault codes. 
Recognition 


2. Customer not waiting 2. Ensure customer is waiting for the system "beep" prior to 

for the beep before beginning the speech to be recognized. 

speaking. 

3. Customer not 3. Verify that the customer is attempting to use the system with a 

speaking in a smooth smooth consistent voice. The system is designed to accept 

normal manner. normal speech spoken at a normal tone, some people tend to 
speak to a computer loud and slow, which results in reduced 
performance. 


4. Rear view mirror not 4. Mirror must be firmly mounted to the mounting location. Ensure 
properly attached to that mirror is tightened to the specified torque. 
mounting. 


5. High levels of noise in | 5. System performance is increased when noise conditions in the 
vehicle compartment vehicle are lowered. Ideal conditions include windows closed. 

6. Object interfering with | 6. Verify that there is no object, hanging from the mirror, that 
microphone input could be obstructing the microphone. 


7. User not saying "send" | 7. User must say "send" at the end of a Pager Dialing request. 


after a pager dialing 
request 


8. Other passengers 8. Although designed for primary use by the driver, the 

talking while customer 1$ | microphone will pick up passengers in any seat of the vehicle. 
attempting to use the System performance is increased in low noise environments. 
system 


Phonebook 1. Phonebook names 1. For increased system performance, it is recommended that the 
names not recorded in high noise phone book entries are recorded in a low noise environment. That 
recognized conditions is, vehicle in park, with windows up. 

consistently 


2. Phonebook name(s) 2. For increased performance it is recommended that the user 
short use both first and last name as a phonebook entry. Example 
"Daniel Johnson" as opposed to "Dan". 


3. Phonebook names 3. It is recommended that each user of the system record their 
recorded by another user | own phonebook entries. This will increase the recognition 
performance. 
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CONDITION POSSIBLE CAUSE CORRECTION 
4. Similar names in 4. For increased system performance it is recommended that the 
phonebook user do not enter similar sounding names in the phonebook. 
5. Object interfering with | 5. Object interfering with microphone input. 
microphone input 
Poor Phone 1. Microphone failure 1. Use a scan tool, and check for Microphone faults. 
audio quality. 


2. Rear view mirror not 2. Mirror must be firmly mounted to the mounting location. Tighten 
properly fixed to mirror to the specified torque. 
mounting button 


3. System being used їп | 3. System performance is increased when noise conditions in the 


high noise conditions vehicle are lowered. Ideal conditions include windows closed. 


No Phone Audio 1. Phone setting cause 1. Route audio to "Hands free" device. 
phone audio to be routed 
to handset. 
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HANDS FREE MODULE 
REMOVAL 


1. Disconnect and isolate the battery negative cable. 


2. Remove the radio (Refer to 8 - ELECTRICAL/AU- 
DIO/RADIO - REMOVAL). 


3. Remove the accessory switch bezel (Refer to 23 - 
BODY/INSTRUMENT PANEL/ACCESSORY 
SWITCH BEZEL - REMOVAL). 


4. Remove the module mounting fasteners. 


5. Disconnect the electrical harness connector and 
remove module. 


6. Separate the module from the mounting bracket. 


81821ae5 


INSTALLATION 


1. Install module to mounting bracket. 


2. Connect electrical harness connector and position 
module. 


3. Install module mounting fasteners. 


4. Install accessory switch bezel (Refer to 23 - BODY/ 
INSTRUMENT  PANEL/ACCESSORY SWITCH 
BEZEL - INSTALLATION). 


5. Install radio (Refer to 8 - ELECTRICAL/AUDIO/RA- 
DIO - INSTALLATION). 


6. Connect battery negative cable. 


81821ae5 
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TRAFFIC MESSAGE CENTER MODULE 


DESCRIPTION 


The Traffic Message Channel module (TMC) provides traffic information to the navigation system to update planned 
routes in the event of a traffic accident, construction or any other condition that causes traffic to be increased. This 
allows the users to avoid these congested areas and be automatically rerouted to get to their destination. 


REMOVAL 


1. Disconnect and isolate the battery negative cable. 
Disconnect the antenna cables. 

Disconnect the wire harness connector. 

Remove the retaining fasteners. 


Remove the Traffic Message Channel module 
(TMC). 


cr $5 м 


INSTALLATION 


1. Install TMC. 

. Install the mounting fasteners. 
Connect the wire harness connector. 
Connect the antenna cables 
Connect battery negative cable. 


c RON 
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WIRING DIAGRAM INFORMATION 


DESCRIPTION 
DESCRIPTION - HOW TO USE WIRING DIAGRAMS 


DaimlerChrysler Corporation wiring diagrams are designed to provide information regarding the vehicles wiring con- 
tent. In order to effectively use the wiring diagrams to diagnose and repair DaimlerChrysler Corporation vehicles, it 
is important to understand all of their features and characteristics. 


Diagrams are arranged such that the power (В+) side of the circuit is placed near the top of the page, and the 
ground (B-) side of the circuit is placed near the bottom of the page. 


All switches, components, and modules are shown in the at rest position with the doors closed and the key removed 
from the ignition. 


Components are shown two ways. A solid line around a component indicates that the component is complete. A 
dashed line around the component indicates that the component is being shown is not complete. Incomplete com- 
ponents have a reference number to indicate the page where the component is shown complete. 


It is important to realize that no attempt is made on the diagrams to represent components and wiring as they 
appear on the vehicle. For example, a short piece of wire is treated the same as a long one. In addition, switches 
and other components are shown as simply as possible, with regard to function only. 


РМ 
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DIAGRAMS ARE ARRANGED WITH THE POWER B+ SIDE OF 


THE CIRCUIT NEAR THE TOP OF THE PAGE AND THE GROUND 
SIDE OF THE CIRCUIT NEAR THE BOTTOM OF THE PAGE. 


OFF-RUN-START A81 | (04-11) ТІЛІ 


- TTT тт тт тт T7070 | 
| ж A |8106 
| FUSE FUSE (8W-12-2) 
| IP да | 
БА БА | 
| x (8W-12-18) У (8-12-16) | 
| oo — 
--ег--<-------------------- ee (әң 1 
10 Y 6 1 Yes 
FH 65 
22 2 
RDMT DBAVT 
THE ARROW 
INDICATES INDICATES CIRCUIT IS 
THAT THE CIRCUIT 9 5213 CONTINUED FROM @ 5220 
CONTIUES (2-12-18) ANOTHER PAGE (8W-12-16) 
ELSEWHERE. WITHIN THE GROUP. 
ЕН 65 
2 22 
RDMT DBAVT 
6 А C2 4 
ГАК — 16LUSTER [Rowe a ee СЕЕ "| MESSAGE 
| > | ew-2-t9) | • + | CENTER 
| BRAKE | ABS TRACTION TRACTION (BW-46-2) 
© WARNING | G9 WARNING 09 CONTROL 5% CONTROL | 
| LAMP | | LAMP ACTIVE WARNING | 
"Фа. = "n | LAMP LAMP | 
SYMBOLS BEING FIM RELAY- --“----- _————%———- 
USED ARE SIMILAR 69 ABS 8 2 3 
TO THOSE BEING 2 (8W-35-2) 619 68 68 
USED WORLDWIDE GYIBK N87 2 2 2 
L6/0R GYIBK LB/BK 
e 5202 
(GW-40-6) B120 5 М 
0% ! 
2 BRANT 
GYIBK | 
ee DIODE. 
JUNCTION 
Г Іш сек ABS INDICATES WIRES 
| > | АВЕ РАВТ ОЕТНЕ 
ea ШЕ ЗАМЕ CONNECTOR 
иу c2 2 
69 618 618 60 INDICATES CIRCUIT 
2 2 22 2 NUMBER, SIZE, 
GYIBK LG/OR L6/0R GYIBK AND WIRE COLOR. 
INTERNAL 
eee й тда i ө —— — — ——— 9 8112 COMPONENT NAME 
шш IS ALSO USED AS 
THE FUNCTION Е 619 THE REFERENCE FOR 
ЕЕЕ 2 2 CONNECTOR PINDUTS 
i GYIBK L6/0R 
18 16 20 4 
| RED ABS TRACTION TRACTION ТЕНГЕ 
ВВАКЕ WARNING CONTROL CONTROL | оск 
WARNING LAMP ACTIVE WARNNG BRAKES 
LAMP DRIVER LAMP LAMP 
| DRIVER DRIVER DRWER | 


The System shown here is an EXAMPLE ONLY. К does not represent the actual circuit shown 
in the WIRING DIAGRAM SECTION. aiii) 
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INDICATES POWER 
CIRCUIT WITH 


REFERENCE FOR 
ADDITIONAL 
INFORMATION. 


INDICATES AN INTERNAL 
SPLICE THAT IS SHOWN 
ELSEWHERE. 


INDICATES COMPONENT 


IS CONTINUED FROM 
PREVIOUS PAGE. 


INDICATES 


CONNECTOR 
PIN NUMBER. 


OFF-RUN-START A81 | (3W-10-5) 


го =) 1686110 
|. BLOCK 
PURE ШЕР 
| Ш | 
| БА 
| (80-12-18) | 
| 
Жолы — = | 
10 Y 66 


22 
ВОЛТ INDICATES SPECIFIC 
aera OPERATING CONDITIONS 
esis PCIE OF THE COMPONENT. 
(0W-12-18) SHOWN COMPLETE. 
ЕЙ EXCEPT ON TECHCONNECT 
22 NO PAGE REFERENCE 
ВОЛТ INDICATES SPLICE 15 SHOWN 
"m COMPLETE HERE. 
п CLUSTER 
| e > 
91 ВВАКЕ | INDICATES COMPONENT 
# PRESSURE WARNING / IS CONTINUED 
| WARNING LAMP | ОН МЕХТ РАБЕ. 
LAMP 
—— — з = == A Ме V 
5Y C1 у 
n ia INDICATES THE CONNECTOR 
2% 2 NUMBER. ЈЕ ONLY ONE CONNECTOR 
a nx IS PRESENT QN A COMPONENT THIS 
NUMBER IS OMITTED. 
ту 6110 . 
6 69 
2 22 
GY GYIBK THICKER LINE INDICATES 


INDICATES INLINE 
CONNECTOR 
NUMBER AND 
CONNECTOR PIN 
DESIGNATION. 


SOLID BOX 
INDICATES 
COMPONENT 
IS SHOWN 
COMPLETE. 


WIRES ARE PART OF THE 


= Ес Е Зад junction LSAMESPLICEPOWT. кик еа 
4 | BLOCK | ignition 
ШІ | ши 
----- "m P 1 START 
|“, [ин 
INDICATES THE CIRCUI | 2 9 [Lock 
IS DIFFERENT DEPENDING (BW-10-4) 
ON WHICH OPTIONS THE pum 
Б VEHICLE IS EQUIPPED WITH. 2 
n 
— DASHED BOX INDICATES 22 
SWITCH- | COMPONENT 15 NOT SHOWN BK 
PARKING " COMPLETE. REFERENCE OR 
BRAKE А OT SPOT IS PROVIDED FOR 
pu OCATION WHE 
| COMPONENT Б 
SHOWN COMPLE 
| SWITCH Ша m = — MODULE 
у SWITCH: , RED . 
ENGINE OIL оваке оне ІШТЕ — 
PRESSURE FLUID | warning [LOCK (W-15.5) 
LEVEL LAMP DE 
DRIVER __ (8W-35-5) и 
2Y -- 2 
n INDICATES A BODY GROUND. BK 
Roc es em м REFERENCE OR НОТ SPOT IS PROVIDED 
| i BK FOR LOCATION WHERE GROUND IS 
| ae SHOWN COMPLETE. is 
2 е 
(8W-15-6) (BVI-15-8) 


The System shown here is an EXAMPLE ONLY. И does not represent the actual circuit shown 
in the WIRING DIAGRAM SECTION. 8183269 
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SYMBOLS 
International symbols are used throughout the wiring diagrams. These symbols are consistent with those being used 
around the world. 
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P ds Ж 5 BATTERY CONNECTORS 
LINK FUSE CIRCUIT 
BREAKER 1 Al 
OR PTC 
PROTECTION 27 C123 2Y C123 
~ ~ DEVICE 
MULTIPLE MALE FEMALE 
BATT AO CONNECTOR CONNECTOR CONNECTOR 
қ J 8уу-30-10 
| Д Д Д 4^. C1 6 Y c3 
HOT BAR CHOICE PAGE Вд 5ж 2д C123 
BRACKET REFERENCE T е T 
ANTENNA 
SCREW SINGLE DUAL 
CLOCKSPRING | GROUND Су TERMINAL SINGLE d DUAL ENT 
LAMP LAMP 
e С101 
RESISTIVE NPN PNP TONE 
MULTIPLEX TRANSISTOR TRANSISTOR GENERATOR 
SWITCH 


Y Y 


OPEN CLOSED 
SWITCH SWITCH LED PHOTODIODE DIODE ZENER 
DIODE 
x x 
GANGED SLIDING 
SWITCH DOOR OXYGEN GAUGE | PIEZOELECTRIC 
CONTACT SENSOR иш CELL 
WIRE WIRE 
ORIGIN & DESTINATION RESISTOR VARIABLE HEATER 
DESTINATION SHOWN IN RESISTOR ELEMENT 
SHOWN ANOTHER CELL —9. OR 
WITHIN THERMISTOR 
CERE POTENTIOMETER 
А L A Е ТЕ NON-POLARIZED POLARIZED VARIABLE 
| (INTERNAL) CAPACITOR ES CAPACITOR CAPACITOR 
-.--ө 5350 T T 
к“ 
ОМЕ TWO COIL SOLENOID SOLENOID 
SPEED SPEED VALVE 
MOTOR MOTOR REVERSIBLE 
MOTOR 


80910c6b 
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TERMINOLOGY 

This is a list of terms and definitions used in the wiring diagrams. 

А ЕРО Left Hand Drive Vehicles 
RAD жулушат TEMERE Right Hand Drive Vehides 
Ipae cT Automatic Transmissions-F ront Wheel Drive 
МИК p "PDT Manual Transmissions-F ront Wheel Drive 
АТ aut ЛОКК СКОТ aah an ate аи ЛКК ОККО Automatic Transmissions-Rear Wheel Drive 
Mi scien tmd eiie Rn e e ЯН toc i n UR Rd ae ae os e cde d Manual Transmissions-Rear Wheel Drive 
ЗОНС а aaas ain н н ое ааа AO ke ai ap EK dei TES a Ti ia A AN ення Single Over Head Cam Engine 
DOHC: soi aa ii adip вајар наа aa илл иж n a вв A Sek кла зый ж Double Over Head Cam Engine 
EXDOFE iit wand eese goma ER dee бой аа Vehicles Built For SaleIn Markets Other Than North America 
Except ЕХРОГЕ „аннан LAG RR р Pend ҮЗЕ Ld ван Vehicles Built For Sale | п North America 


DESCRIPTION - CIRCUIT INFORMATION 


Each wire shown in the diagrams contains a code which identifies the main circuit, a specific part of the main circuit, 
gage of wire, and color. An example would be A 2 18 LB/YL. This is a Battery Feed circuit, level two, eighteen 
gauge, light blue with a yellow tracer. 


WIRE COLOR CODE CHART 


a 


oe 
в 

GRAY 

LIGHT BLUE 

LIGHT GREEN 
= ORANGE 
8 


DESCRIPTION - CIRCUIT FUNCTIONS 


All circuits in the diagrams use an alpha/numeric code to identify the wire and it’s function. To identify which circuit 
code applies to a system, refer to the Circuit Identification Code Chart. This chart shows the main circuits only and 
does not show the secondary codes that may apply to some models. 
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CIRCUIT IDENTIFICATION CODE CHART 


FUNCTION 
aE CONTROLS 
onan ic onc 1 


Е DIMMING ILLUMINATION 
CIRCUITS 


FUSED CIRCUITS 
G MONITORING CIRCUITS 
(GAUGES) 


E NOT USED 
OPEN 
K 


POWERTRAIN CONTROL 
MODULE 


EXTERIOR LIGHTING 
INTERIOR LIGHTING 


MULTIPLE 
NOT USED 


POWER OPTION (BATTERY 
FEED) 


POWER OPTIONS (IGNITION 
FEED) 


PASSIVE RESTRAINT 
SUSPENSION/STEERING 


TRANSMISSION/TRANSAXLE/ 
TRANSFER CASE 
OPEN 


SPEED CONTROL, WIPER/ 
WASHER 


DESCRIPTION - SECTION IDENTIFICATION AND INFORMATION 


The wiring diagrams are grouped into individual sections. If a component is most likely found in a particular group, 
it will be shown complete (all wires, connectors, and pins) within that group. For example, the Auto Shutdown Relay 
is most likely to be found in Group 30, so it is shown there complete. It can, however, be shown partially in another 
group if it contains some associated wiring. 


Splice diagrams in Section 8W-70 show the entire splice and provide references to other sections the splices 
serves. Section 8W-70 only contains splice diagrams that are not shown in their entirety somewhere else in the 
wiring diagrams. 

Section 8W-80 shows each connector and the circuits involved with that connector. The connectors are identified 
using the name/number on the diagram pages. 
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DESCRIPTION - CONNECTOR, GROUND AND SPLICE INFORMATION 


CAUTION: Not all connectors are serviced. Some connectors are serviced only with a harness. A typical 
example might be the Supplemental Restraint System connectors. Always check parts availability before 
attempting a repair. 


IDENTIFICATION 


In-line connectors are identified by a number, as follows: 

е In-line connectors located in the engine compartment are C100 series numbers. 

е In-line connectors located in the instrument panel area are C200 series numbers. 

e In-line connectors located in the body are C300 series numbers. 

e Jumper harness connectors are C400 series numbers. 

e Grounds and ground connectors are identified with a “С” and follow the same series numbering as the in-line 
connectors. 

e Splices are identified with an "S" and follow the same series numbering as the in-line connectors. In addition, 
5001-5099 numbers are located in the engine compartment. 

e Component connectors are identified by the component name instead of a number. Multiple connectors on a 
component use a C1, C2, etc. identifier. 


LOCATIONS 


Section 8W-91 contains connector/ground/splice location illustrations. The illustrations contain the connector name 
(or number)/ground number/splice number and component identification. Connector/ground/splice location charts in 
section 8W-91 reference the figure numbers of the illustrations. 


The abbreviation T/O is used in the component location section to indicate a point in which the wiring harness 
branches out to a component. The abbreviation N/S means Not Shown in the illustrations 


WARNING 
WARNINGS - GENERAL 


WARNINGS provide information to prevent personal injury and vehicle damage. Below is a list of general warnings 
that should be followed any time a vehicle is being serviced. 


WARNING: Always wear safety glasses for eye protection. 
WARNING: Use safety stands anytime a procedure requires being under a vehicle. 


WARNING: Be sure that the ignition switch always is in the off position, unless the procedure requires it to 
be on. 


WARNING: Set the parking brake when working on any vehicle. An automatic transmission should be in 
park. A manual transmission should be in neutral. 


WARNING: Operate the engine only in a well-ventilated area. 
WARNING: Keep away from moving parts when the engine is running, especially the fan and belts. 


WARNING: To prevent serious burns, avoid contact with hot parts such as the radiator, exhaust manifold(s), 
tail pipe, catalytic converter and muffler. 
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WARNING: Do not allow flame or sparks near the battery. Gases are always present in and around the bat- 
tery. 


WARNING: Always remove rings, watches, loose hanging jewelry and avoid loose clothing. 


DIAGNOSIS AND TESTING - WIRING HARNESS 
TROUBLESHOOTING TOOLS 


When diagnosing a problem in an electrical circuit there are several common tools necessary. These tools are listed 
and explained below. 
e Jumper Wire - This is a test wire used to connect two points of a circuit. It can be used to bypass an open in 
a circuit. 


WARNING: Never use a jumper wire across a load, such as a motor, connected between a battery feed and 
ground. 


e Voltmeter - Used to check for voltage on a circuit. Always connect the black lead to a known good ground and 
the red lead to the positive side of the circuit. 


CAUTION: Most of the electrical components used in today's vehicles are Solid State. When checking volt- 
ages in these circuits, use a meter with a 10 - megohm or greater impedance rating. 


e Ohmmeter - Used to check the resistance between two points of a circuit. Low or no resistance in a circuit 
means good continuity. 


CAUTION: Most of the electrical components used in today's vehicles are Solid State. When checking resis- 
tance in these circuits use a meter with a 10 - megohm or greater impedance rating. In addition, make sure 
the power is disconnected from the circuit. Circuits that are powered up by the vehicle's electrical system 
can cause damage to the equipment and provide false readings. 


e Probing Tools - These tools are used for probing 
terminals in connectors. Select the proper size 
tool from Special Tool Package 6807, and insert 
the probing end (2) into the terminal being 
tested. Use the other end of the tool (1) to insert 
the meter probe. 


948W-233 


INTERMITTENT AND POOR CONNECTIONS 


Most intermittent electrical problems are caused by faulty electrical connections or wiring. It is also possible for a 
sticking component or relay to cause a problem. Before condemning a component or wiring assembly, check the 
following items. 

e Connectors are fully seated 

e Spread terminals, or terminal push out 

e Terminals in the wiring assembly are fully seated into the connector/component and locked into position 

e Dirt or corrosion on the terminals. Any amount of corrosion or dirt could cause an intermittent problem 

e Damaged connector/component casing exposing the item to dirt or moisture 

e Wire insulation that has rubbed through causing a short to ground 

e Some or all of the wiring strands broken inside of the insulation 

e Wiring broken inside of the insulation 
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TROUBLESHOOTING WIRING PROBLEMS 


When troubleshooting wiring problems there are six steps which can aid in the procedure. The steps are listed and 
explained below. Always check for non-factory items added to the vehicle before doing any diagnosis. If the vehicle 
is equipped with these items, disconnect them to verify these add-on items are not the cause of the problem. 


1. 
2. 


Verify the problem. 


Verify any related symptoms. Do this by performing operational checks on components that are in the same 
circuit. Refer to the wiring diagrams. 


. Analyze the symptoms. Use the wiring diagrams to determine what the circuit is doing, where the problem most 


likely is occurring and where the diagnosis will continue. 


. Isolate the problem area. 
. Repair the problem area. 
. Verify the proper operation. For this step, check for proper operation of all items on the repaired circuit. Refer to 


the wiring diagrams. 


STANDARD PROCEDURE 


STANDARD PROCEDURE - ELECTROSTATIC DISCHARGE (ESD) SENSITIVE 
DEVICES 


All ESD sensitive components are solid state and a 
symbol is used to indicate this. When handling any 
component with this symbol, comply with the following 
procedures to reduce the possibility of electrostatic 
charge build up on the body and inadvertent discharge 
into the component. If it is not known whether the part 
is ESD sensitive, assume that it is. 


1. 


сл ~ о г 


Always touch a known good ground before ћап- 
dling the part. This should be repeated while han- 
dling the part and more frequently after sliding 
across a seat, sitting down from a standing posi- 
tion, or walking a distance. 


80ce3d47 


. Avoid touching electrical terminals of the part, unless instructed to do so by a written procedure. 

. When using a voltmeter, be sure to connect the ground lead first. 

. Do not remove the part from it’s protective packing until it is time to install the part. 

. Before removing the part from it’s package, ground the package to a known good ground on the vehicle. 
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STANDARD PROCEDURE - TESTING OF VOLTAGE POTENTIAL 


1. Connect the ground lead of a voltmeter to a known 
good ground. 

2. Connect the other lead of the voltmeter to the 
selected test point. The vehicle ignition may need 
to be turned ON to check voltage. Refer to the 
appropriate test procedure. 


ped 948W-194 


STANDARD PROCEDURE - TESTING FOR CONTINUITY 


1. Remove the fuse (1) for the circuit being checked 
or, disconnect the battery. 

2. Connect one lead of the ohmmeter to one side of 
the circuit being tested 

3. Connect the other lead to the other end of the cir- 
cuit being tested. Low or no resistance means 
good continuity. 


948W-195 


STANDARD PROCEDURE - TESTING FOR A SHORT TO GROUND 


1. Remove the fuse and disconnect all items involved with the fuse. 

2. Connect a test light or a voltmeter across the terminals of the fuse. 

3. Starting at the fuse block, wiggle the wiring harness about six to eight inches apart and watch the voltmeter/test 
lamp. 

4. |f Ше voltmeter registers voltage or the test lamp glows, there is a short to ground in that general area of the 
wiring harness. 
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STANDARD PROCEDURE - TESTING FOR A SHORT TO GROUND ON FUSES 
POWERING SEVERAL LOADS 


Т; 
2. Replace the blown fuse. 

3. 

4. Start connecting or energizing the items in the fuse circuit one at a time. When the fuse blows the circuit with the 


Refer to the wiring diagrams and disconnect or isolate all items on the suspected fused circuits. 


Supply power to the fuse by turning ON the ignition switch or re-connecting the battery. 


short to ground has been isolated. 


STANDARD PROCEDURE - TESTING FOR A VOLTAGE DROP 


1. 


. Connect the other lead of the voltmeter to the other 


. Operate the item. 
. The voltmeter will show the difference in voltage 


Connect the positive lead of the voltmeter to the 
side of the circuit closest to the battery. 


side of the switch, component or circuit. 


between the two points. 


= 948W-196 
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SPECIAL TOOLS 
WIRING/TERMINAL 


NU 


PROBING TOOL PACKAGE 6807 


Se 


TERMINAL PICK TOOL SET 6680 


8091c8da 


TERMINAL REMOVING TOOLS 6932 AND 8638 


TERMINAL REMOVING TOOL 6934 


PM 
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CONNECTOR 
REMOVAL 


1. Disconnect battery. 


2. Release Connector Lock (2). 


3. Disconnect the connector (3) being repaired from 
its mating half/component. 


4. Remove the dress cover (if applicable) (1). 


80c97bac 
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—— 


80ca8802 


5. Release the Secondary Terminal Lock, if required (1). 
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ч 


» 


80ca8809 


- TYPICAL CONNECTOR 

- PICK FROM SPECIAL TOOL KIT 6680 
- APEX CONNECTOR 

- PICK FROM SPECIAL TOOL KIT 6680 
- AUGAT CONNECTOR 

- SPECIAL TOOL 6932 

- MOLEX CONNECTOR 

- SPECIAL TOOL 6742 

9 - THOMAS AND BETTS CONNECTOR 
10 - SPECIAL TOOL 6934 

11 - TYCO CONNECTOR 

12 - SPECIAL TOOL 8638 


о Уо лБ сој 


6. Position the connector locking finger away from the terminal using the proper special tool. Pull on Ше wire to 
remove the terminal from the connector. 
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INSTALLATION 


1. 
2. 


Insert the removed terminal in the same cavity on the repair connector. 


Repeat steps for each terminal in the connector, being sure that all wires are inserted into the proper cavities. 
For additional connector pin-out identification, refer to the wiring diagrams. 


. When the connector is re-assembled, the secondary terminal lock must be placed in the locked position to pre- 


vent terminal push out. 


. Replace dress cover (if applicable). 
. Connect connector to its mating half/component. 
. Connect battery and test all affected systems. 
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DIODE 
REMOVAL 


1. Disconnect the battery. 


2. Locate the diode in the harness, and remove the SO 
protective covering. 


3. Remove the diode from the harness, pay attention (2) 


to the current flow direction (1) (2) (3). б 


948W-197 


INSTALLATION 

1. Remove the insulation from the wires in the harness. Only remove enough insulation to solder in the new diode. 

2. Install the new diode in the harness, making sure current flow is correct. If necessary, refer to the appropriate 
wiring diagram for current flow. 

3. Solder the connection together using rosin core type solder only. Do not use acid core solder. 

4. Tape the diode to the harness using electrical tape. Make sure the diode is completely sealed from the elements. 


5. Re-connect the battery and test affected systems. 
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TERMINAL 
REMOVAL 


1. Follow steps for removing terminals described in the connector removal section. 
2. Cut the wire 6 inches from the back of the connector. 


INSTALLATION 


1. Select a wire from the terminal repair kit that best matches the color and gage of the wire being repaired. 
2. Cut the repair wire to the proper length and remove one-half (1/2) inch of insulation. 


3. Splice the repair wire to the wire harness (see wire splicing procedure) (Refer to 8 - ELECTRICAL/WIRING DIA- 
GRAM INFORMATION/WIRE - STANDARD PROCEDURE). 


. Insert the repaired wire into the connector. 

Install the connector locking wedge, if required, and reconnect the connector to its mating half/component. 
Re-tape the wire harness starting at 1—1/2 inches behind the connector and 2 inches past the repair. 
Connect battery and test all affected systems. 


мол р 
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WIRE 


STANDARD PROCEDURE - WIRE SPLICING 
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When splicing a wire, it is important that the correct gage be used as shown in the wiring diagrams. 


1. 


Remove one-half (1/2) inch of insulation from each 
wire that needs to be spliced. 


. Place a piece of adhesive lined heat shrink tubing 


on one side of the wire. Make sure the tubing will 
be long enough to cover and seal the entire repair 
area. 


. Place the strands of wire overlapping each other 


inside of the splice clip (1). 


. Using crimping tool (1), Mopar p/n 05019912AA, 


crimp the splice clip and wires together. 


5. Solder (3) the connection (2) together using rosin 


core type solder (1) only. 


CAUTION: DO NOT USE ACID CORE SOLDER. 


6. Center the heat shrink tubing (2) over the joint and 


heat using a heat gun. Heat the joint until the tub- 
ing is tightly sealed and sealant (1) comes out of 
both ends of the tubing. 


80c4f3f1 


80bf334d 


80c4f3f3 


80c4f3f4 
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8W-02 COMPONENT INDEX 


Component Page 
Actuator-Recirculation Door ............. 8W-42 
Airbag Squibs ........................ 8W-43 
AIrDags iere кише been PEOR ERE 8W-43 
Атрііћег-Кааіо . ...................... 8W-47 
Antenna-Global Positioning System ....... 8W-55 
Antenna-Radio ....................... 8W-47 
Antenna-Satellite ..................... 8W-47 
Assembly-Shift Lever .................. 8W-31 
Assembly-Transmission Solenoid/Pressure 

cire PR 8W-31 
Assembly-Valve Block .................. 8W-30 
BackliteElectric Heated ................ 8W-48 
Battery морала өз зы ЖЗ 8W-13 
Capacitor-Ignition ..................... 8W-30 
ClUüstel a Ged eds шы ыш ш ыз маза Ба 8W-40 
Сон дпшоп5.......................... 8W-30 
Control-A/C-Heater .................... 8W-42 
Data Link Соппесїог................... 8W-18 
Fan Module-Radiator Cooling ............ 8W-30 
Fuse/Relay Віоск...................... 8W-11 
FUSES а ui deed a dE po d agde РДЫ ж 2% 8W-11, 13 
Fusible Link ......................... 8W-20 
Generator ........................... 8W-20 
Glow Plugs .......................... 8W-30 
GKOUNGS: залы быыл waa атара Maia дана 8W-15 
Неагег-Саріп......................... 8W-42 
Heater-PCV .......................... 8W-30 
Неатегв-5еағ..22.52222...4..%.ш:4 8W-63 
Ko dot eT 8W-41 
Injectors-Fuel ........................ 8W-30 
Багор- Савад а vs pci яба» Rae ee Баз 8W-44 
Lamp-Cup Holder ..................... 8W-44 
атар ОГАЕ «...3 «srt burg EDD 8W-44 
Lamp-High Mounted Stop............... 8W-51 
Lamp-License ........................ 8W-51 
Lamp-Turn Front ..................... 8W-52 
Lamp-Vanity-Left ..................... 8W-44 
Lamps-Backup ....................... 8W-51 
Lamps-Fog ЕгопЕ ...................... 8W-50 
Lamps-Headlamp ..................... 8W-50 
Lamps-Park/Turn Front.............. 8W-50, 52 
Lamps-Side Repeater .................. 8W-52 
Lamps-Tail Тигп...................... 8W-52 
Lamps-Tail/Stop ...................... 8W-51 
Lamps-Tail/Stop/Fog ................... 8W-51 
Latches-Doors ........................ 8W-61 
Mirror-Inside Rearview .............. 8W-49, 55 
Mirrors-Outside Rearview ............... 8W-62 
Module-All Wheel Drive Control .......... 8W-31 
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Module-Anti-Lock Brakes ............... 8W-35 
Module-Compass ...................... 8W-40 
Module-Electronic Overhead ............. 8W-49 
Module-Engine Control ................. 8W-30 
Module-Fuel Pump .................... 8W-30 
Module-Glow Рид ..................... 8W-30 
Module-Hands Егее.................... 8W-55 
Module-Heated Seats .................. 8W-63 
Module-Intrusion Transceiver ............ 8W-39 
Module-Inverter ...................... 8W-41 
Module-Occupant Classification .......... 8W-43 
Module-Occupant Restraint Controller ..... 8W-43 
Module-Powertrain Control .............. 8W-30 
Module-Sentry Key Remote Entry......... 8W-39 


Module-Steering Control . 8W-33, 41, 43, 44, 47, 50, 
51, 52, 53, 65 


Module-Totally Integrated Power ......... 8W-13 
Module-Transmission Control ............ 8W-31 
Modules-H eadlamp Leveling ............. 8W-50 
Могог-Вјомег......................... 8W-42 
Мовсог-бипгооҒ........................ 8W-64 
Motors-Windows ...................... 8W-60 
Мокюгв-ММірег......................... 8W-53 
Power OutletS ........................ 8W-41 
Pump-Washer-Windshield ............... 8W-53 
ilm" 8W-47, 55 
Receiver-Satellite ..................... 8W-47 
Relay-Cabin Неаїег<5................... 8W-42 
Relay-Main .......................... 8W-11 
Relays-Radiator Fan ................... 8W-11 
Resistor-Blower Моїог.................. 8W-42 
Seat Belt-Tensioners ................... 8W-43 
Sensor-Accelerator Pedal Position ......... 8W-30 
Sensor-Ambient Air Temperature ......... 8W-42 
Sensor-Brake Fluid Level ............... 8W-30 
Sensor-Crankshaft Position .............. 8W-30 
беп<ог-Оупатїс<...................... 8W-35 
Sensor-E ngine Coolant Temperatures ...... 8W-30 
Sensor-Evaporator Temperature .......... 8W-42 
Sensor-Fuel Temperature ............... 8W-30 
Sensor-I паке Air Temperature........... 8W-30 
Sensor-I ntake Air Temperature/B oost 

Е „з hack eee oe xr e ров aan s 8W-30 
Sensor-Knock ........................ 8W-30 
Sensor-MAP ......................... 8W-30 
Sensor-Mass Air Flow .................. 8W-30 
Sensor-Oil Temperature ................ 8W-30 
Sensor-Steering Angle ............... 8W-35, 65 


Sensor-Transmission Капде.............. 8W-31 
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Sensor-Vehide 5рееа................... 8W-30 
Sensor-Wheel Speed-ABS-Left Front ....... 8W-35 
Sensor-Wheel Speed-ABS-Left Rear ....... 8W-35 
Sensor-Wheel Speed-ABS-Right Front...... 8W-35 
Sensor-Wheel Speed-ABS-Right Rear ...... 8W-35 
Sensors праска анти ни ha eet т 8W-43 
Sensors Speed ........................ 8W-31 
Sensors-Camshaft Position .............. 8W-30 
Sensors-Oxygen ....................... 8W-30 
Sensors-Seat ......................... 8W-43 
ка] = 2. аена ООС AUR, қа а ВО 8W-39 
Solenoid-A/C Compressor ............... 8W-42 
Solenoid-EVAP Purge .................. 8W-30 
Solenoid-Electronically Controlled Clutch ... 8W-31 
Solenoids-Camshaft Position ............. 8W-30 
Speakers ............................ 8W-47 
ее ТТТ 8W-70 
біат”тег..;:..-..22.2...4...2.:.544..... 8W-21 
Switch-Backup Lamp .................. 8W-51 


Switch-Bank .............. 8W-35, 43, 50, 52, 63 
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Component Page 
Switch-Clutch 1пїеп!осК................. 8W-30 
Switch-EVAP System Monitor ............ 8W-30 
Switch-Engine Oil Pressure.............. 8W-30 
Switch-Horn ......................... 8W-41 
Switch-Ignition ....................... 8W-13 
Switch-Mirror ........................ 8W-62 
Switch-Oil Ргесвиге.................... 8W-30 
Switch-Parking Brake .................. 8W-40 
Switch-Security Hood .................. 8W-39 
Switch-Speed Control .................. 8W-33 
Switch-Stop Lamp ..................... 8W-30 
Switches-Power Windows ............ 8W-60, 61 
Switches-Remote Radio................. 8W-47 
Switches-Seat Belt .................... 8W-43 
Throttle Воду ........................ 8W-30 
Transducer-A/C Ргеззиге................ 8W-42 
Transponders-Tire Pressure ............. 8W-40 
Valve-EGR Air Flow Control ............. 8W-30 
Valve-Manifold Flow ................... 8W-30 
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Component Page 
Васеу пона онооно: 8W-11-7 
Fan Module-Radiator Cooling ........... 8W-11-6 
Ре: Ouest arise ЛК Г ГУУ УГ RR Ra 8W-11-7 
FUSe тек атала ee 8W-11-7 
Fuse 10 олова жшж a ood eet te кшн а дава 8W-11-7 
FUSE 15,4... ba жыш a иза ај жыша e f nn 8W-11-6 
FUSE 18... usa са шыны балан А Ша ак 8W-11-5 
FUSE 23 ei os sx а па em aoe hw м nd xeu 8W-11-5 
FUSE 26. и ede RECO EROR CORREA фа 8W-11-5 
Fuse 32. dd xac VE px E x 8W-11-5 
Fuse 33 iit dw Madde жар кшш ca 8W-11-5, 6 
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Component Page 
GILL: ТТТ 8W-11-6 
Module-Engine Control................ 8W-11-5 
Module-Glow Plug ................... 8W-11-7 
Module-Powertrain Control ............ 8W-11-5 
Module-Totally Integrated Power ...... 8W-11-5, 6 
Relay-Cabin Heater 1................. 8W-11-7 
Relay-Cabin Heater 2................. 8W-11-7 
Кејау-Мајп ......................... 8W-11-5 
Relay-Radiator Fan-Low/High .......... 8W-11-6 
Relay-Radiator Fan-Medium/High ....... 8W-11-6 
Relay-Radiator Fan-Series/Parallel....... 8W-11-6 
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FAN-LOW/ 
HIGH 


RELAY- 
RADIATOR 
FAN-SERIES/ 
PARALLEL 


RELAY- 
RADIATOR 
FAN-MEDIUM/ 
HIGH 


RELAY- 
RADIATOR 


8W-11 FUSE/RELAY BLOCK 


FUSE/ 
RELAY BLOCK 


АЈ 


( 


[ qua 


RELAY- 
MAIN 


PM701102 


PM 
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FUSES 
(FIRB) 
(DIESEL) 


FUSE NO. E FUSED CIRCUIT FUNCTION 


RELAYS 
(FIRB) 


CAVITY CIRCUIT FUNCTION 
ов A935 20RD/LB FUSED B(+) 
K542 12BR MAIN RELAY OUTPUT 
RELAY- 
в | A14 12RD/YL FUSED B(*) 
K51 20BR/LG MAIN RELAY CONTROL 


CAVITY CIRCUIT FUNCTION 
A935 20RD/LB FUSED B(*) 
N23 10DB/DG Y LOW/HIGH RAD FAN RELAY OUTPUT 
RELAY- 

RADIATOR N2312DB/GY vv LOW/HIGH RAD FAN RELAY OUTPUT 
FAN-LOWI 

M6 12RD/BR FUSED B(*) 

N201 20DB/LG LOW/HIGH RAD FAN RELAY CONTROL 


v OPTION 1 
vv OPTION 2 
PM701103 


078W-10 
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078W-10 


RELAYS 
(FIRB) 


CIRCUIT FUNCTION 
A935 20RD/LB FUSED B(+) 
RELAY- №4 100608 + RAD FAN RELAY OUTPUT 
RADIATOR 
FAN-MEDIUM/ N2412DG/DB чу RAD FAN RELAY OUTPUT 
А16 12RDIBR FUSED B(*) 
№112 20DB/OR RAD FAN RELAY CONTROL 


CAVITY CIRCUIT FUNCTION 
A935 20RD/LB FUSED B(*) 
RELAY- 2 Z901 18BK GROUND 


RADIATOR 
FAN-SERIES/ 
PARALLEL 


N24 12DG/DB vv RAD FAN RELAY OUTPUT 
N210 12DB/DG SERIES/PARALLEL RAD FAN RELAY FEED 


N24 10DG/DB У RAD FAN RELAY OUTPUT 
N112 20DB/OR RAD FAN RELAY CONTROL 


v OPTION 1 
vv OPTION 2 


PM 


PM701104 
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8W-11 FUSE/RELAY BLOCK 8W - 
(8W-13-6) 
BATT А0 (8W-13-7) 
Го a ee MM CDM MEAM NAE IU ит 7 MODULE- 
| | TOTALLY 
A A A A А |МТЕСВАТЕР 
| | POWER 
H FUSE H FUSE H FUSE H FUSE М FUSE (aW-13-2) 
| 33 18 23 % 32 (84.133) 
| 10А 40А 15А 15А 30А 
У (8W-13-20) У (8W-13-14) У (8W-13-14) У (81-13-15) У (81-13-16) 
Гы 
У РОКУ ОК ОКУ РОО ОО ОА | 
11Y C11 7 Y C8 22 Y C8 6 v C10 5 Y C10 1v ct 
A935 А14 К542 
20 12 12 
RD/LB RD/YL BR 
e S009 1% C105 4 AX C103 
(8W-13-20) 
A935 А14 К542 
20 12 12 
RD/LB RD/YL BR 
ына IS a TUS —] FUSE/ 
| RELAY 
RELAY- BLOCK 
MAIN | (9wW-11-2) 
| 
| 
| 
——= Là ш = едни реа EN 
K51 
20 
BRILG 
GAS ^ DIESEL 
ud C1 
Г 7 7] MODULE- 
ENGINE 
| | CONTROL 
L __ _| (8W-30-2) 
58 А C1 
Г — 7] MODULE- 
POWERTRAIN 
| | CONTROL 
L __ _| (8W-30-2) 


11-5 
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8W -11-6 8W-11 FUSE/RELAY BLOCK PM 
(8W-13-6) 
BATT А0 (8W-13-7) 
[ECCL MAUS "] MODULE- 
| 1 T | TOTALLY 
Г ве 7 — -]RECTRONCS T T INTEGRATED 
| FUSE FUSE | POWER 
| | LOWIHIGH | 15 33 | @\\-13-2) 
ВАР ЕАМ ВАР ЕАМ (8W-13-3) 
| | RELAY RELAY | [eee |, ША 
|, CONTROL CONTROL | Y (8W-13-13) ~ (8W-13-20) 
| Im = 
Е зар Ары сез == = er | 
22 Y си 7Y ct 17 Y CT муси 
А16 
12 
RD/BR 
2 У C105 
M6 A935 
12 20 
RD/BR RDILB 
ө e 5024 
(8W-13-13) 
ө ө ө 5009 
(8W-13-20) 
N201 A935 M6 A935 A16 A935 
20 20 12 20 12 20 
DBILG ВОЛВ RD/BR RD/LB RD/BR RDILB 
г --- шк шай ары кошы ин киш ни кик | SSS SSS SS SS ^ FUSE! 
| СА C4 | RELAY 
RELAY- BLOCK 
| RADIATOR | (9wW-11-2) 
| FAN-MEDIUM/ | 
| HIGH | 
МА M^ C5 Y C2Y сзм 
| RELAY- | 
RADIATOR 
p.a RN . 
| FAN-LOW/ RELAY | 
| HIGH RADIATOR | 
FAN-SERIES/ 
| Бү АҮ АЗУ PARALLEL | 
| B5Y B2Y B3Y | 
[у= = gy ee Е Сар m а] 
OPTION’ д OPTION 2 
| 
N23 №3  N210 7901 
10 12 12 18 
DB/DG DB/GY  DB/DG BK 
1 
| 
BÀ ct АД С HU 
е === FAN MODULE- 
Г d RADIATOR (8W-15-4) 
| | соошме 
L ____ __| (8W-30-15) 
BY C2 
OPTION1 4 ОРПОМ2 OPTION 1 А OPTION2 OPTION1 4 OPTION 2 
| | | | | | 
№12 №24 №24 №12 — NA N24 N112 N24 N24 
20 10 12 20 10 12 20 10 12 
DBIOR DGIDB DGIDB DB/OR 0608 DG/DB DB/OR DG/DB DG/DB 
1 1 1 1 1 1 
| | | 
• • ө 5033 
• • ө 5026 
(8W-13-19) 
078\\-10 РМ701106 


РМ 


ВАТТЕКУ 
(8W-13-7) 


аи 


РМ701107 


[| 


А284 
10 
RDILB 
ДА Ll. 
А284 
10 
RDILB 
4 
—Á^— J RELAY- 
Е 1 CABIN 
| — HEATER 2 
| ___ | ew-2-6) 
1 ~ 


8W-11 FUSE/RELAY BLOCK 


DIESEL 


4 


| — | HEATER 1 


L eva 
1 ҡ- 


8W -11-7 


А21 
16 
DB 
— — T — — АЗ 
"EN | RELAY 
BLOCK 
FUSE | 6w-112) 
10 | 
50А 
10 X | 
- - -- -- -- --а 
А29 
10 
RDIGY 


11 


— У MODULE- 
г GLOW 
| | PLUG 


L = J (8W-30-19) 
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Component Page Component Page 
Amplifie-Radio ........................ 8W-13-10 Lamp-Tail Turn-Right. .................... 8W-13-26 
Assembly-Valve Block ..................... 8W-13-14 Lamp-Tail/Stop-Left ................... 8W-13-26, 27 
BackliteElectricHeated ................... 8W-13-17 Lamp-Tail/Stop-Right................... 8W-13-26, 27 
Battery c cse ја nk e p а we AS 8W-13-6, 7 Lamp-Tail/Stop/Fog-Left............... 8W-13-26, 27, 29 
Capadtor-lgnition ....................... 8W-13-14 Lamp-Tail/Stop/Fog-Right.............. 8W-13-26, 27, 29 
СИЕ a. ah Eagar mat rh a ata dnm Ја 8W-13-10, 11, 18, 25 Lamp-Turn-Left Front .................... 8W-13-31 
Cotll-l'gnttl on Л зла uie ie Voted de eicit ce 8W-13-14 Lamp-Turn-Right Front ................... 8W-13-30 
Coll-Ignitlom 25222522245 оро E xs 8W-13-14 Lamp-Vanity-Left ........................ 8W-13-9 
Collsl'gnitlon 3- жышуу шж. а-к Салаға ese n жой да 8W-13-14 Mirror-InsideRearview ................. 8W-13-18, 30 
Collsl'gnition E «ase y yox RR AUR YS 8W-13-14 Mirror-Outside Rearview-Driver .............. 8W-13-17 
Control-A/C-Heater ...................... 8W-13-17 Mirror-Outside Rearview-Passenger ............ 8W-13-17 
Data Link Соппесог................... 8W-13-20, 24 Module-All Wheel Drive Control. ............ 8W-13-8, 18 
Бибе2 іске кт ане RAG GRR AE пан 8W-13-8 Module-Anti-Lock Brakes ................ 8W-13-18, 21 
USGS Pr" "ETT 8W-13-8 Моди!е-Сотра55........................ 8W-13-17 
FUSCA 2... uus gos ову e odor ж жш eae ode ону 8W-13-8 ModuleEngine Control ........... 8W-13-8, 16, 18, 27, 31 
Fuse sets а жалакы балы ба 8W-13-7, 9 ModuleFuel Pump ...................... 8W-13-27 
FUSET aiu om ed аа, Жш ee ARN E Deer D. Seo 8W-13-11 ModuleGlow Plug ..................... 8W-13-7, 14 
EUSEB. и ок мр 8W-13-7, 9 Module-Hands Ргее....................... 8W-13-9 
USO TOM н CEP DIPL 8W-13-7, 10 Module-Headlamp Leveling-Left............ 8W-13-22, 28 
Ей5е 12 Lodo eet Re eoe ardt e ырла fao de er p ues 8W-13-12 Module-Headlamp Leveling-Right ........... 8W-13-22, 28 
ШІССШЕР ИЕК rath fh а dee Ong 8W-13-12 Module-Heated Seats ..................... 8W-13-20 
E Use 4. uu uses x pun xD Run e аА ce а Мед 8W-13-11 Module-Intrusion Transceiver ................ 8W-13-11 
ШЕЛ ЊУ 5% лығы ЫЛЫ cu sal лыы аыйл a dE UR п 8W-13-13 Modulelnverter ........................ 8W-13-12 
FUSE 16. пр аи ГС Ба пардон dn, Бо оди ым д 8W-13-12 Module-Occupant Classification ............... 8W-13-9 
EUSGY7 а sho x Wo басы жоё а асы е e us 8W-13-9, 10 Module-Occupant Restraint Controller .......... 8W-13-18 
Fuse l8 asa es don өзбек акты ыы кз 8W-13-14 Module-Powertrain Control ........ 8W-13-16, 18, 20, 27, 31 
Fuse ПО: PPP PT 8W-13-9, 10 Module-Sentry Key Remote Entry ............ 8W-13-8, 9 
Роа 20 шли ш ана nd ада Rt Ase ON е 8W-13-11 ModuleSteering Control ................. 8W-13-9, 18 
FUSE 2l. жазаа алыи шов и ара ы АҒЫ E пола 8W-13-11 Module-Totally Integrated Power . . 8W-13-2, 3, 6, 7, 8, 9, 10, 11, 
Рибе 22 wx ua qe e ee йж К qr Ce ae ва 8W-13-17 12, 13, 14, 15, 16, 17, 18, 19, 20, 
Füse:23 промо а 3 bM do» Nue eme d 8W-13-14, 15 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32 
Ризе 24+ pP 8W-13-17 Module-Transmission Contro .............. 8W-13-9, 22 
Fuse 25: ы алқаға ы ға AG de ap чаш HE cde елі 8W-13-17 Motor:Blower ааа 44 Rn xxm RUE Rx ond 8W-13-23 
Ризе 26 i: Rey PG wd dor CR AE 8W-13-14, 15, 16 МОГОГ-БШПГООЕ «x usos roro шш ов ау жй oh ева 8W-13-12, 17 
EUSe27* su six ыма ал ШАРАСЫ ма ылы мы ird de 8W-13-18 Моког-ММірег-ҒгопЕ....................... 8W-13-19 
Росе 28», а лема б ms “eae Ahan PRIA oa дака GAR АСАД 8W-13-18 Motor-Wiper-Rear ..................... 8W-13-12, 32 
Ризе 30” C PC кое САҒЫН АМ ЛА КУ а 8W-13-20 Power ОШИП АС ла: аласа алы trace ун ч а 4% 8W-13-12 
Ейзе 31 илл дэм ди а. ж bes ace Bed я. bom din tay б. ora 8W-13-20 Power Outlet-Instrument Panel............... 8W-13-12 
Рибе 32: аш зала боја exu Reds рева 8W-13-15, 16 Pump-Washer-Windshield .................. 8W-13-32 
FUSES "Cm 8W-13-20 Као жуыла дов ра Сомов Б а ш 8W-13-11 
EUSe.34. со ср draco dee peo due dee t sed пою Prid 8W-13-21 Receiver-Satellite ........................ 8W-13-9 
Fuse 3B. са кај даа Raa ae Rss dala eden 8W-13-21 Relay-Cabin Heater 1................. 8W-13-7, 20, 23 
Fuse/Relay Воск.................... 8W-13-7, 13, 19 Relay-Cabin Неаег2................. 8W-13-7, 20, 23 
Рибе GNK uuo duree dod ahd emer em rev Aaah 8W-13-6, 7 Каау-Маш s- uere uem wy XU Y wd 8W-13-14, 20 
ТОО а ооа а 8W-13-6, 7 Relay-Radiator Fan-Low/High ........... 8W-13-13, 19, 20 
GIL ооо a Bae we a аа а OR aod 8W-13-6, 7 Relay-Radiator Fan-Medium/High ........ 8W-13-13, 19, 20 
(TIL. us 1229 Gomes рчы ллу РЧР 8W-13-32 Relay-Radiator Fan-Series/Paralle .......... 8W-13-19, 20 
Ое esee ah an ara виле S Gh tea 8W-13-32 Sensor-Ambient Air Тетрегаќиге .............. 8W-13-23 
(8200 fg за "rc 8W-13-8 Ѕепѕог-Вгаке Fluid Level .................. 8W-13-25 
G250 RR 8W-13-8 Sensor-Input Speed ...................... 8W-13-22 
Generator: „= с фа басыл ам бар een асасы 8W-13-6, 7 Sensor-Mass Air КЇоу..................... 8W-13-14 
Heater-PCV « а скок Rack ak три Ra a ара өз 8W-13-27 Sensor-Output Speed ..................... 8W-13-22 
HIOFUIE лье и ЫР tes Жаса ON Ол tet adele О 8W-13-13 Sensor-SteeringAngle .................. 8W-13-18, 21 
HON жада и сл at a Son an и ои 8W-13-13 Sensor-Transmission Range ................. 8W-13-22 
Injector-F üel КТГ 8W-13-15 SILOM aura So Ges HIE о ERROR 8W-13-11 
Injector-Fuel2 ......................... 8W-13-15 Solenoid-A/C Сотргесвог................... 8W-13-15 
lInjector-Fuel 3 eus eR eO x жаа 8W-13-15 Solenoid-Camshaft 1/1 Position ............... 8W-13-15 
Injietor-Fuel 4.......................... 8W-13-15 Solenoid-Camshaft 1/2 Position ............... 8W-13-15 
|атр-Васкир-ГећЕ ....................... 8W-13-30 Speaker-subwoofer ...................... 8W-13-10 
Lamp-Backup-Right ...................... 8W-13-30 Stel EOE ыле на Katie hos nct, е ети 8W-13-6, 7, 31 
Lamp DONE. лета eee аа da E шый ж. ara aoe ed ds 8W-13-12 Switch-BackupLamp ..................... 8W-13-25 
Lamp-Fog-Left Front ..................... 8W-13-30 Switch-Bank. iu eda sos eR Rep RD жый oe жш 8W-13-20 
Lamp-Fog-Right Front .................... 8W-13-30 Switch-Ignition ........... eene 8W-13-8 
Lamp-Headlamp-Left ................... 8W-13-29, 31 ӨМЛЕСПЕМІГГОС 22245555 жо баскаш sw OY RR чети 8W-13-9 
Lamp-Headlamp-Right .................. 8W-13-29, 31 Switch-Power Window-Driver ................ 8W-13-29 
Lamp-High Mounted Stop .................. 8W-13-25 Switch-Security Hood ..................... 8W-13-32 
Lamp-License. ; sss se s o] 9 а диван 8W-13-26 Switch-Stop Lamp ................... 8W-13-8, 18, 25 
Lamp-Park/Turn-Left Егопё ............... 8W-13-28, 31 Transponder-Tire Pressure-Left Front........... 8W-13-18 
Lamp-Park/Turn-Right Front.............. 8W-13-28, 30 Transponder-Tire PressureLeft Rear ........... 8W-13-18 
Lamp-Side Кереагег- еК................... 8W-13-29 Transponder-Tire Pressure-Right Rear .......... 8W-13-18 
Lamp-Side Repeater-Right .................. 8W-13-29 Valve-EGR Air Flow Сопїгї................. 8W-13-15 


Lamp-Tail Turn-Left .................... 8W-13-26 


078W-10 


8W - 13-2 


8W-13 TOTALLY INTEGRATED POWER MODULE 


MODULE- TOTALLY INTEGRATED POWER 
(FRONT VIEW) 


10 


ша 
(8) 


2 


= 


РМ701302 


РМ 


8W - 13 - 3 


8W-13 TOTALLY INTEGRATED POWER MODULE 


PM 


MODULE- TOTALLY INTEGRATED POWER 
(REAR VIEW) 


C11 


===== 


69 


ст 


n j| по 


EAN 


oo сс 


Pooooooooo 9 


oOooooo0g0 
oo00000 


сосососо 


T ia по 
oo =E oo 


Pooooooooo 9 


“с-ш 


шшш 


205 


ш 


9 


xm 
г 


£9 


99 


L——]1 


078W-10 


PM701303 


8W - 13 -4 ---------- 8W--13 TOTALLY INTEGRATED POWER MODULE ———— — — —— РМ 


FUSES 
(TIPM) 


10A 


20A SED В(+ 
20A SED IGNITION SWITCH OUTPUT (RUN-ACC) 
10A INTERNAL SED B(+) (LO.D.) 
50A A16 12RD/BR SED В(+ 
15A INTERNAL SED IGNITION SWITCH OUTPUT (RUN-ACC) 
10А INTERNAL SED B(+) (LO.D.) 


40A A14 12RD/YL SED B(* 


20A INTERNAL SED B(+) (LO.D.) 


## AWD 
@¢¢¢@ MIDLINE/HIGHLINE 


4 EXCEPT EXPORT 
078W-10 PM701304 


РМ ——— — — — — $8W-13 TOTALLY INTEGRATED POWER MODULE 


FUSES 
(TIPN) 


F929 18PK/RD 


K344 18DB/LB 
A927 16RD/GY 


C16 20DB/GY 


K343 18DB/LG 


F100 20DG/YL 


K342 14BR/DG 


INTERNAL 


A922 14RD/BK 


A922 12RD/DB 


A921 12RD/DB 


A921 12RD/YL 


УУ 


FUSED IGNITION SWITCH OUTPUT (RUN) 


FUSED MAIN RELAY OUTPUT 


FUSED B(* 
FUSED REAR WINDOW DEFOGGER CONTROL OUTPUT 


FUSED MAIN RELAY OUTPUT 


FUSED IGNITION SWITCH OUTPUT (RUN) 


SED IGNITION SWITCH OUTPUT (RUN) 


D IGNITION SWITCH OUTPUT (RUN) 
SED IGNITION SWITCH OUTPUT (RUN) 


SED MAIN RELAY OUTPUT 


А ESP оо DIESEL 
^^ TCS А EXCEPT ЕХРОКТ 
vvv GAS HEATED SEATS 4 4 EXPORT 
vvvv DIESEL HEATED SEATS vv EXCEPT BASE 


PM701305 


8W - 13-5 


078W-10 


8W - 13 - 6 


“Сс 


r 
| 


FUSIBLE 
LINK 
A802 

10 

DG 
(8W-20-2) 


e S150 
(8W-20-2) 


A801 
6 
RD/GY 


d 


Г 71 GENERATOR 
| | (8W-20-2) 


LJ 


078W-10 


E 


8W-13 TOTALLY INTEGRATED POWER MODULE 


7] STARTER 
| (821-3) 


d 


GAS 


9 6101 
(8W-15-2) 


BATTERY 


2901 


© 6100 
(8W-15-2) 


е 5113 
(8W-20-2) 
A0 


6 
RD 


c9 
MODULE- 
TOTALLY 
| | INTEGRATED 
|__| POWER 
— – (8w-13-2) 
(8W-13-3) 


PM 


PM701306 


РМ701307 


РМ 8W-13 TOTALLY INTEGRATED POWER MODULE 8W -13-7 
DIESEL 
e e е 5113 
(8W-20-3) 
A0 A0 A0 
4 6 6 
RD RD RD 
à C9 
Г 7] STARTER [ — У мори. 
INTEGRATED 
POWER 
L—-4J L-J (8W-13-2) 
(8W-13-3) 
[F] BATTERY 
FUSIBLE = 
LINK 5 
А802 
10 
LB 
(8W-20-3) 
A282 A281 A21 
16 16 16 
DB DB DB 
кейек ee ЕЕ аы ыа Г — — FUSE 
ө 5150 A Ша | 72 9 R ил | Вари 
(8W-20-3) Ek Bi | FUSE FUSE FUSE — l(w.4t2) 
| 6 8 10 | 
25А 25А 50А 
| 6% (gw-11-7) 8 X^ (gw-11-7) 1037 (ew-117) | 
Le ОЗ = Cr er 
A801 A284 A283 
6 10 10 
RDIGY RD/LB RD/YL 
Г à 7) GENERATOR 
| | (820.3) "T ЩЕ ИЕ ЗА C105 
А284 А283 А29 
10 10 10 
RDILB вола. RDIGY 
4 4 11 
— вам. — J RELAY- — 7] MODULE- 
Г 1 CABIN [ 1 CABIN ГОЛ GLOW 
| СТ НЕАТЕК2 | — ugar: | | PLuc 
2 6101 9. G100 L Lewes L^ $ ртов) | _ _] 6w-30-19) 
(8W-15-2) (8W-15-2) 1v 1v 
078\\-10 


8W -13-8 8W-13 TOTALLY INTEGRATED POWER MODULE PM 
(8W-13-6) 
ВАТТ АО | (8W-13-7) 
= ELEMENT Lect —71 MODULE- 
| Т 7 1 t E TOTALLY 
4 T ^ am 7784) — — — 0 ELECTRONICS , INTEGRATED 
| FUSE FUSE FUSE ) IGNITION IGNITION Г POWER 
| 2 3 4 SWITCH SWITCH | (8W-13-2) 
20A 40A 10А [ OUTPUT OUTPUT | (8W-13-3) 
Гу Y Y о и A | 
AERE ш се! = = D M =. ER = ҚИ ы = жыл ақтал = == =l 
2Y C7 3Y C7 4Y CT 12 Y C3 3 Y c1 
Г мови. 
ENGINE 
| | CONTROL 
L __ _| (88-30-18) 
86 Y C1 
F961 
А923 А924 А952 20 Е961 Е20 
20 20 20 РКЛВ 20 20 
ко DG/WT RD/OR 14 Y 104 PKILB PKIWT 
l DIESEL GAS 
бух 1 F961 : + 
Г — 7] MODULE-ALL Г J swch- 20 
WHEEL STOP PKILB 27 У C103 
| | DRIVE | | LAMP 
CONTROL (8W-30-14) 
Lo ENS ——————À 
(8W-31-9) 
F20 
20 
РКАМТ 
SWITCH- 
IGNITION 
1 OFF 
2 ACC 
3 RUN 
4 START 
5 KEY IN 
6 KEY OUT 
42 У C200 
F20 
20 
РКАМТ 
ө 5220 
2937 
0 js 
BKYL PKWT 
е 5217 3 
(8W-15-7) Г 7 7] MODULE- 
EXCEPT SENTRY KEY 
BASE ~ ВАЗЕ | | ВЕМОТЕ 
| | Ё _ 4 ЕМТКУ 
2937 2937 УОТ @\3%2) 
16 16 
BK/YL BK/YL 
| 
—— 
© 6200 19. 6250 
(8W-15-7) (8W-15-8) 
078W-10 PM701308 


РМ 


8W - 13 -9 


8W-13 TOTALLY INTEGRATED POWER MODULE 
(8W-13-6) 
BATT А0 (8W-13-7) 
[regu ec earn NON E UO coc 1 MODULE- 
-- TOTALLY 
| А | INTEGRATED 
| | POWER 
(| FUSE (BW-13-2) 
| 8 | (8\ү-13-3) 
30A 
| Y | 
| | 
| 2 ^ | 
FUSE FUSE 
| 6 17 то | 
| 10А 10А FUSES) 
v v (8W-13-10) 
cw КЕК РЛ РЕРН Еа а. | 
13 Y C7 13 Y C8 үн 
A417 A411 A416 
20 20 18 
RD/DG RDILG RD 
КО А 12 C201 4l C2 
Г 7 7) мори. 
14 А 6306 ЕХСЕРТ TRANSMISSION 
T 065 ~ OCS A411 | | coNTROL 
20 CVT) 
EXCEPT L. J! 
SATELLITE | SATELLITE RDILG (8W-31-2) 
RADIO ~ RADIO 
ө ө 5201 
ө ө ө ө 5300 | 
| MA MA 
A417 A417 A417 A417 A417 20 20 
20 20 20 20 18 RD/LG RD/LG 
RD/DG RD/DG RD/DG RD/DG RD 
| БА 3l c1 
a ——— Г — 7) моршЕ- [ — 7 моршЕ- 
12 A сзи 128 сиз БД C201 | a = 2. 
бай ВЕМОТЕ CONTROL 
EXCEPT d L 1 ЕМТВУ L _| (8W-50-2) 
HEATED HEATED А417 i (8W-39-2) E (8W-51-2) 
MIRRORS д MIRRORS ia (8W-52-2) 
| | RD (8W-53-3) 
A417 A417 A417 A417 ji (8W-65-2) 
20 20 18 20 1^ et 
RD/DG RD/DG RD RD/DG Г 2” 
UPANT 
ые; ЕХСЕРТ | | CLASSIFICATION 
HANDS HANDS (8W-43-2) 
| FREE A FREE 1-4 
| 
| • ө 5203 
| 
у ЕХСЕРТ 
5 Д PASSENGER PASSENGER 
Г 7 119мтен- 10 х C202 AIRBAGS ~ AIRBAGS 
MIRROR | | 
| | (8W-62-3) A417 A417 A417 A417 
L __ _] (8w-62-4) 18 20 16 20 
(8W-62-5) RD RD/DG крос RD/DG 
АД | | 
F7 7 Lawr- " 
| ТАДЫ d 
LEFT 
QW-44-5 — 7) MODULE- 
bes ) г HANDS 
6A ст | | ЕВЕЕ 
Г — 7] RECEIVER- L — | 6w552) 
SATELLITE 
| | (вї4т-10) 
L = А! яна CVT 


РМ701309 


078W-10 


8W - 13 - 10 


078W-10 


8W-13 TOTALLY INTEGRATED POWER MODULE 


OPTION 1 А OPTION 2 


А419 
18 
RD/YL 


—— 
КЕ 


71 AMPLIFIER- 
RADIO 


| (8W-47-3) 


52 


Г во) 
/ 


е 5328 


Г m 1 ЗРЕАКЕК- 


SUBWOOFER 
| (8W-47-3) 


әәә MIDLINE/HIGHLINE 


Es м ните 


~~ 77 ELECTRONICS 
DOOR jJ 


LOCK 
POWER. | 


REM S Bie) \ 


10 А C1 


Г m 1 CLUSTER 
| | (8W-40-2) 


Eod 


—] MODULE- 
| TOTALLY 
INTEGRATED 


| POWER 
| 90132) 
(8W-13-3) 


PM 


PM701310 


РМ ----------:- $\\-13 TOTALLY INTEGRATED POWER MODULE 


(84-13-6) 
ВАТТАО | (gw-13-7) 


| А 
| FUSE 
7 
| 30A 
| Y 
| 
| я 
| FUSE 
| 14 
10А 
| У 
ЖЕ re MERE 
15 үст 16 Y C7 
А418 А412 
20 20 
RD/BK RD/DB 
л 02^ =_= 
А418 А412 
20 20 
RD/BK RD/DB 
1A C1 9A. C2 
[oc —] CLUSTER 
| | (8840-2) 
— тігі w 


PM701311 


^^ EXPORT 


^ ^ 
FUSE FUSE 
20 214A 
15A 10A 
Y У 
ама Шм ол али > o 
18 Y C8 mm 
M13 ats 
18 s 
RDILB RONN 
р = с 4 A C201 
A413 A415 
18 i 
RDILB мт 
ө — — — —— о 5202 1Л C202 
A413 A413 А415 
18 18 20 
RDILB RDILB RD/TN 
1A C1 12 А C1 1À. C1 
TUE RADIO — 7 MODULE- 
| | (BW-47-2) г | INTRUSION 
(8W-55-4) TRANSCEIVER 
DRE | __| (8W-39-16) 


8W - 13 - 11 
MODULE- 
TOTALLY 
| INTEGRATED 
| РОМЕК 
(8W-13-2) 
| (8W-13-3) 
| 
| 
| 
| 
| 
| 
uw 
4 Y CB 
A414 
20 
RD/LG 
24 A C103 
M14 
18 
RD/LB 
1 
Г T] SIREN 
| | @\\-39-16) 
ШЕН 
078W-10 


8W - 13 - 12 8W-13 TOTALLY INTEGRATED POWER MODULE —————— —— PM 
(8W-13-6) 
BATT А0 (8W-13-7) 
fe е из кое кес сеске арктика тан бар усын аы лей tec ee ааа — MODULE- 
' ic TOTALLY 
| Г ве) | ELECTRONICS | INTEGRATED 
| | POWER 
| 7 КУШ / | (8W-13-2) 
| | (8W-13-3) 
| OUTPUT | 
. (RUN-ACC) \ 
| О "ООО 779797772052 - ща | 
| | 
| BATTERY Y. IGNITION | 
| ж А A | 
| FUSE FUSE FUSE | 
12 4 13 16 
| 20А 20А 15А | 
| Y Y Y | 
L —Á c—KÁ i — с ee m s i -Ae ж. J 
22 Y ст 20 Y C8 19 Y C7 21Y C8 
F996 
14 
PKIYL 
• • 5320 
F996 F986 
14 16 
PKIYL РКІВК 
ЕХСЕРТ 
DRIVER DRIVER иа А өз 
CONVENIENCE | CONVENIENCE dimmi SS SS SS 
GROUP/SAB д GROUP/SAB OPTION 1... OPTION2 
| | | | 
Е985 F996 F996 F996 F996 
18 16 14 14 20 
РКМ. РКУ PKIYL PKIYL PKIYL 
| | | І 
— 
43 А C200 е е 5200 
А999 Е985 F996 F996 
16 18 20 20 
RD/WT PKIYL PKIYL PKIYL 
19 ^x C201 20 A C202 4 \ сз10 6 C20 4 У C204 
А999 F985 F996 F996 F996 F986 
16 18 16 18 18 16 
RDIPK PKIYL PKIYL PKIYL PKIYL РКІВК 
2А ст 2 3 1 
— У MODULE- — 7) MOTOR- — —| MOTOR- — У POWER 
г INVERTER г WIPER- г SUNROOF г OUTLET- 
| | (в\ї-41-3) | | REAR | | (в\\-64-2) | | INSTRUMENT 
L .] (8W-53-3) L _| PANEL 
= = = — = (8\\-41-3) 
1 4 
— J LANP- — У POWER 
г DOME г OUTLET-AC 
| ІПУК nm 
4 EXCEPT EXPORT 
078W-10 PM701312 


РМ 


РМ701313 


(8W-13-6) 
BATT A0 (8W-13-7) 


8W-13 TOTALLY INTEGRATED POWER MODULE 


8W - 13 - 13 


CSS eS Бизе ва ај ли И не ан са 71 MODULE- 
| ТОТАЦУ 
Å ПИ MES INTEGRATED 
| " Г ву — 1 ELECTRONICS | PONER 
| H дз / / | (84-132) 
| HORN | (BW-13-3) 
| 50А CONTROL | 
| Y X OUTPUT. V | 
ЕЗ, 
ЕКЕН ы == тұ КЕННЕТ НЕН Нит ВИЗА ИН m м = <= az J 
17Y C7 9 Y си BY Ct 
M6 
12 
RD/BR 
2 У C105 
M6 x21 X22 
12 20 20 
RD/BR GYNL GYILB 
~ ~ 
Г — 7HorN1 Г — ]новм2 
| СЕРЕН | (ЕХРОВТ) 
(8W-41-2) 
32) = 
e ө 5024 
А16 А16 
12 12 
RD/BR RDIBR 
Е SS ла по ба а — FUSE! 
| M e [ок 
FUE qa FUE T RELAY- 
| | (8\ү-11-2) 
RADIATOR RADIATOR 
| do | амоми BE | ЕдМАМЕООМ | 
| Li. HIGH Li. lues | 
| MY MY (8W-11-6) ом czv (8011-0) | 
== ре - 
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8W-13 TOTALLY INTEGRATED POWER MODULE 


PM 
(8W-13-6) 
BATT A0 (8W-13-7) 
fo ee —] wobuLe- 
| --> | 1l g | TOTALLY 
INTEGRATED 
~ ~ 
ша ^ POWER 
FUSE FUSE TO (8W-13-2) 
| 18 23 FUSE 26 (8W-13-3) 
| 40А 15А (80-13-15) 
М м 
|. i = = ОМ о ыы ыы = МЕ. = = = = = = = = = | 
7Y св 22 Y C8 6 Y C10 
ae K344 Г 7 7] mooute- 
12 18 | | GLOW 
RDIYL DBILB PLUG 
L ___| (ew-30-19) 
6 ~ 
K344 
1 Y C05 А DIESEL 18 
Y о. И: DBILB 
ө е 5008 
A14 K542 K344 
12 12 18 
RD/YL BR DB/LB 
вод 4 C103 5 Ax C100 5 % C100 
Г 1 NU K344 
ща | (IN FIRB) 20 
е BRIGY 
LI. |855) 
вт Y B8Y e e ө e 5104 
| | | 
K542 K344 K344 КУМА K344 K344 
12 18 20 20 20 18 
BR BR/GY BRIGY BR/GY — BRIGY BRIGY 
a al 4Å zk 
| ан —|ASSEMBLY- — [ — 7] SENSOR. 
VALVE MASS AIR 
| | BLock | | FLow 
ү с НН __| @\\-30-17) L ___| (ew-30-17) 
• • о —— —— ө e S104 
| | 
K344 K344 K344 K344 K344 
16 18 18 18 18 
BR/GY BR/GY BR/GY BR/GY BR/GY 
зД 3Å 
— А сон. — 7 сон. 
ГЛ IGNITION 1 г IGNITION 3 
| | (8W-30-12) | | (8W-30-12) 
a 3 3 
CAPACITOR- — “сой. — “сой. 
+ | IGNITION ГО] IGNITION 2 p IGNITION 4 
(80-30-12) | | (80-30-12) | | (8W-30-12) 


078W-10 


PM701314 


РМ 


e 
K343 
20 
BRIYL 
8 сто! 
K343 
16 
BRIYL 
2 
Г — T] VALVE-EGR 
AIR 
| | FLow 
| _ | CONTROL 
— – (в\\-30-18) 
PM701315 


8W-13 TOTALLY INTEGRATED POWER MODULE 8W - 13 - 15 
иш жы ш екіні кіл —] MODULE- 
ЕВОМ TOTALLY 
Из са | INTEGRATED 
| (81-13-14) В 
| ОХИ | (aw-13-3) 
| | 
| А Y | 
| | 
FUSE 16 
| A FusE32 | 
| | (8-13-46) | 
(~ ———— — <= = 
5 Y C10 
K343 
18 
DB/LG 
DIESEL d GAS 
4 X, C100 4 A C100 
K343 K343 
20 16 
BRIYL BRIYL 
ө 5103 • • • • • • 5103 
K343 K343 K343 K343 K343 K343 K343 
20 16 16 16 16 16 16 
BRIYL BRIYL BRIYL BRIYL BRIYL BRIYL BRIYL 
d 
— А INJECTOR- 
[| FUEL 4 
| | (60-304 
MER 
2 
— У INJECTOR- 
[| FUEL 3 
| КСР 
IE 
2 
— А INJECTOR- 
[| FUEL 2 
| | (60-304 
I | 
2 
— У INJECTOR- 
[| FUEL 1 
| ПІР 
Ecl 
1 2 
— -] SOLENOID-A/C — 7 SOLENOID- 
[| COMPRESSOR E CAMSHAFT 
| (6042.3) | | 14 POSITION 
_ | __| 60-304) 
2 
— -] SOLENOID- 
ГО] САМ$НАЕТ 
| | 1/2 POSITION 
| __| 60-304) 
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8W - 13 - 16 


078W-10 


8W-13 TOTALLY INTEGRATED POWER MODULE 


бА C1 


ud c 1 MODULE- 


ENGINE 

| CONTROL 
_J DIESEL) 

(8W-30-16) 


FROM 
FUSE 26 
(8W-13-15) | POWER 


— — — 7] mopuLe- 
TOTALLY 
| INTEGRATED 


(BW-13-2) 
| (8wW-13-3) 


«4» 
ва 
[#2] 
т 


ө 5007 


БЫ бе a MODULE- 


POWERTRAIN 
| CONTROL 

_| (GAS) 

(BW-30-3) 


PM 


PM701316 


РМ 


(8W-13-6) 
BATT A0 (8W-13-7) 


8W-13 TOTALLY INTEGRATED POWER MODULE 


8W - 13 - 17 


Е —] мори. 
TOTALLY 
ф > 
| Г | INTEGRATED 
| Г ва) су ca — ELECTRONICS | POWER 
| REAR | (8W-13-2) 
| IGNITION WINDOW | (ew-13-3) 
| | SWITCH DEFOGGER / | 
| | OUTPUT CONTROL | 
fe ЖАЛ. OUTPUT 4 
| | 
| ж А А | 
| FUSE FUSE FUSE | 
| 24 уу 22 25 vv | 
25А 10А 10А 
| У У Y | 
L- э шк. жшше. алаша. ашалы. айыны ымы. амы, (ымы; даша. “ымын "———————— ишш: ишине М. ee мышы аштай ашыш ma _I 
2 Y C8 12 Y C8 9 Y C8 17 Y C8 
EXCEPT C46 C515 
EXPORT EXPORT 20 12 
| | DB/GY LB/OR 
A927 F929 F929 
16 20 18 13 Ж C301 6 \ C3 
RD/GY PK/RD PK/RD 
C16 
| | — о 
DBIGY cbis 
| LHD RHD LHD 4 RHD 12 
à ы ' — LB/OR 
16 A C201 10 A C200 l 
| 11 A C303 | 
F929 | Т 
20 —— [~~ У BACKLITE- 
PK/RD | ELECTRIC 
EXCEPT | EXCEPT C16 | | HEATED 
SUNROOF SUNROOF COMPASS | COMPASS 20 рада ur 
TIO DB/GY 
А927 А927 e —— — —— e 5209 » 
20 16 [ 7 7]MRROR- 462: с306 
RDIGY RDIGY OUTSIDE 
| | | | REARVIEW- 
| ___| PASSENGER 
EL — — - (8\\-62-3) 
(8W-62-4) 
1Л C203 
A927 F929 F929 
16 20 20 
Ме 
RD PK/RD PK/RD | 
C16 
6 1À. C1 5. 
Г — 7 motor- Г — 7] CONTROL-alc- 
| | SUNROOF | | HEATER al 
8W-64-2 8W-42-2 
| ) L J ) Г — 7] мввов- 
за = OUTSIDE 
4 | | REARVIEW- 
Г — 7] movu- | ___| DRIVER 
COMPASS — - (8\\-62-3) 
| | few-40-3) (8W-62-4) 
vv EXCEPT BASE 
078W-10 


PM701317 


8W - 13 - 18 


8W-13-6) 


( 
BATTAO | (8W-13-7) 


8W-13 TOTALLY INTEGRATED POWER MODULE 


e TET БЕЧ БЕНИ Е MODULE- 
— — Ca —— —— —— 7 ELECTRONICS TOTALLY 
Г 8(+) B INTEGRATED 
| / IGNITION IGNITION / | POWER 
| | SWITCH SWITCH | | (8W-13-2) 
OUTPUT OUTPUT (8W-13-3) 
| \ (RUN) RUMSTART) V | 
[| [T 77 uum | 
| ж ж | 
| H FUSE H FUSE | Г — 7] мори. 
| 27 28 | ЕМСМЕ 
| | 10A | 10A | | | CONTROL 
L Y Y Е L = _| (DIESEL) 
тус вур (Y cn үст (909018) 
EXCEPT jud a 
ease А Base ES 4 
F100 2200 F200 M А 
20 18 20 
рем. — РКВ РКАВ Е202 
| | 20 
— s 
PK/GY 
18Å C2 a c2 7 X с103 
А MODULE- 
Г 1 OCCUPANT Bs 
| | RESTRAINT + 
CONTROLLER 
[s А! (ORC) РКІСҮ 
(8W-43-2) 
е ө ө e 
F202 F202 F202 F202 
20 20 20 20 
PK/GY PKIGY PK/GY PK/GY 
| | 
6 0200 Гл още Г — 7] TRANSPONDER- 
1 3 тый m | | PRESSURE: 
-30- LEFT 
5 т Бш FRONT 
rag a M (8W-40-11) 
PK/GY | | DRIVE 
CONTROL 
— (AWD) 
(81031-9) 
ое ое 5208 
Е202 
20 
PK/GY 
19 A C202 
F202 F202 F202 F202 
20 20 20 20 
РК/СҮ PK/GY PK/GY PK/GY 
АС 4 ала МА C3 
— 7 MIRROR- — -]SENSOR- — -] MODULE. — 7 CLUSTER 
ГОО] INSIDE ГЛ STEERING ГЛ STEERING 1 (8W-40-2) 
| | КЕАКМЕМ | | ANGLE | | CONTROL | | 
(8W-49-4) (8W-35-5) (8W-53-3) 
L-4 L-4 (8W-65-2) L-4 (8W-65-2) L-4 
078W-10 


PM 


— У MODULE- 
"В POWERTRAIN 
| | CONTROL 


| __ | (GAS) 


ivi 0:303) 


— У MODULE- 
[1 ANTI- 
| | Lock 


BRAKES 
L—-4 (8W-35-2) 


Г иш 1 TRANSPONDER- 


TIRE 
| | PRESSURE- 
RIGHT 
Ба REAR 
1 (8W-40-11) 
— - TRANSPONDER- 
ГЛ ТЇВЕ 
| | PRESSURE- 
LEFT 
Бы REAR 
(8W-40-11) 


PM701318 


РМ 
(8\\-13-6) 
ВАТТ А0 (8W-13-7) 
- 
Я ee а ee ВЗ 
| Тва FRONT FRONT 
| | WIPER WIPER FRONT 
E HIGH LOW WIPER 
SPEED SPEED PARK 
| | CONTROL CONTROL SWITCH 
| OUTPUT OUTPUT SENSE 
m 
(0Y CM — 12YCM — 5YC2 
w4 W3 W7 
16 16 20 
BRILB BRT BR/DB 
өл ө | өз 
ее ЗА ее БА ее 1А 
| e —— MOTOR- 
WIPER- 
| | FRONT 
2. _| (68-532) 
е 
№12 
20 
DB/OR 
————————— 
| С1^ СА А 
| RELAY- 
RADIATOR 
| FAN-MEDIUM/ 
| нен 
| С5 сом сз“ (8W-11-6) 
| 
| 
| 
| 
| 
| 
| 
L 


PM701319 


8W-13 TOTALLY INTEGRATED POWER MODULE 


—] MODULE- 
TOTALLY 
— ELECTRONICS Ты 
| | 8143) 
LOWHIGH у | (8W-13-3) 
RAD FAN RAD FAN 
RELAY RELAY | | 
CONTROL CONTROL \ | 
ШИЕ N „шиш -- -- =l 
22 Y ct 7Y ct 
N12 
20 
DB/OR 
e S026 
N112 N201 
20 20 
DB/OR DBILG 
ALA MA 
RELAY- 
RADIATOR 
FAN-LOW/ 
HIGH 
А5 дом АЗМ (8W-11-6) 
МА ВА 
RELAY- 
RADIATOR 
FAN-SERIES/ 
PARALLEL 
BBY вм B3v (8W-11-6) 
e LHD 
eo RHD 


8W - 13 - 19 


71FUSE/ 
| КЕГАУ 
BLOCK 


| (8W-11-2) 
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8W - 13 - 20 8W-13 TOTALLY INTEGRATED POWER MODULE PM 
(8W-13-6) 
BATT A0 (8W-13-7) 
Е И Es 
| Г pej ELECTRONICS | INTEGRATED 
| | POWER 
| IGNITION | (8W-13-2) 
| / switch / | (gw-13-3) 
| | OUTPUT | | 
| = (RUN) — | 
| | 
А ^ ^ 
| | 
FUSE FUSE FUSE 
| 33 30 Моо | 
| 10А 20А 10А | 
| У У У | 
| L —— — => => => — | l————«————— ———— = = = = = Ал. = = J 
T" 9Y C7 "I 8 Y C8 13 Y CM 
в E. Ei 
RD/LB = RD/WT т = PKIYL 
F937 F937 
18 20 13 У C104 
PKIYL PKIYL 
| | Е936 
20 
РКІВК 
16 À C1 | 
— У MODULE- 
г POWERTRAIN b 1 ез ° ө 5327 
| | CONTROL | 
Е | (GAS) F937 F936 F936 
16 = = (8W-30-3) 14 20 20 
^* DATA PK/YL РКЈВК РКІВК 
LINK 
CONNECTOR J я „| 
(8W-18-2) Г — 7 mopute- Г — T RELAY- Г — T RELAY- 
HEATED CABIN CABIN 
| | SEATS | | НЕАТЕК 1 | | HEATER2 
| __| (w-63-2) | __|6л426 | __|6ла26 
• • • • ө 5009 
А935 А935 А935 А935 А935 
20 20 20 20 20 
RDILB RDILB RDILB RDILB RDILB 
15 У C104 
А935 
20 
RD M B1 
18 A сам Emm Dr. DATA 
"m | $ 471 Fan-Low | $ С | FAN-SERIES/ 
20 HIGH PARALLEL 
RD L + (IN F/RB) _ I (IN F/RB) 
р B6 ы (8W-11-6) ст BS (8W-11-6) 
RELAY- RELAY- 
Г | эмтен. Em MAIN ЈЕ RADIATOR 
| | ВАМК | $ 557] (МЕЕВ) | $ Ч] rAN-MEDIUMI 
(8W-35-3) (8W-11-5) HIGH 
L ___| (8W-50-2) = — I (IN F/RB) 
(BW-52-2) (BW-11-8) 
(8W-63-2) 
oo DIESEL 
078W-10 РМ701320 


PM ———————— 8М/-13 TOTALLY INTEGRATED POWER MODULE ——— 8W - 13 - 21 


(8W-13-6) 
BATT A0 (8W-13-7) 


[a o Eon LN ee а -] MODULE: 
| ---------------- е ШҮ 
А А а= INTEGRATED 
| Г. m “ELECTRONICS Bower 
FUSE FUSE | | (8132) 
| 34 ooo 35 ооо CANC CANC | (8W-13-3) 
30A 40A BUS (4) BUS() | 
| > BO ZZ SÉ | 
L „ЭМИ. ыы ыы омы ыы каишки. йашын, ә. (Сы; ы ыы ы ыы. ығын ашнен. (ыы (ыы, ығыс; сакати Ve с. ыы: ымы. поне: ЭЙ. ы; ње. „ашый... эшш... айин J 
14 Y C11 17 Y ct ATY C2 ^14 Y C2 
D265 D264 
20 20 
WTIBK DBIWT 
TCS | ESP TCS р ЕЗР 2y 0 у 6103 
А922 А922 А921 А921 0265 0264 
14 12 12 12 20 20 
RDIBK RD/DB RD/DB RD/YL DBIWT DBIWT 
ил _ _ _ _Зл 6201 
0265 0264 
20 20 
DB DBIWT 
32 1 1 2 
--------- MODULE- — — — — >= — — J SENSOR- 
Г i ANTI- Г | STEERING 
| | Lock | | ANGLE 
BRAKES (ESP) 
SSS А (8W-35-2) LSS d (8W-35-5) 
(8W-65-2) 
А ESP 
999 ABS 


PM701321 078W-10 


(8W-13-6) 
BATT A0 (8W-13-7) 


8W-13 TOTALLY INTEGRATED POWER MODULE 


[od ey А ГЕНЕ кс ЧАШ ГАШ ЕШ АКЫНА MODULE- 
| | TOTALLY 
———————— —— UL INTEGRATED 
| | m | ELECTRONICS | ОМЕР 
| IGNITION IGNITION | E 
/ TRANSMISSION SWITCH SWITCH / (8\\-13-3) 
| \ CONTROL OUTPUT OUTPUT | | 
OUTPUT (START) (UNLOCK-RUN-START) 
КЕРЕ ul m id NL cou) И рар сш à | 
== Гг. 
ИСЭ қыты! (ыы ыы. ШӘМ ыы ыы. ыы. ам. ан“ © ишн. пе Hr ————————— FE DNE 
Hit 19 Y C8 нее 3 Y C10 Hon 14 ү C5 10 Y C2 1Y C2 
T16 F962 F901 F901 
16 20 20 20 
YLIOR РКІВК PK/RD PK/RD 
10 У C104 23 У с103 о ө 5015 
116 116 F901 F901 
18 18 20 20 
YLIOR YLIOR PK/RD PK/RD 
2A 
Г 7 7] Monue- 
ө ө ө ө 5334 ЧЕАРГАМР 
| | LEVELING- 
|__| RIGHT 
А — — (EXPORT) 
Жж 
2 (8W-50-5) 
T16 T16 T16 T16 F962 Г 7] MODULE- 
18 18 18 20 20 | | НЕАОГАМР 
YLIOR YLIOR YLIOR YLIOR PKIBK LEVELING- 
L_ ПЕ 
-- — (EXPORT) 
(8W-50-5) 
3 У cs — 10ACl А C1 
Взе се MODULE- 
TRANSMISSION 
16 | | coNTROL 
18 | ____ ____ _ _| (8W-31-2) 
YLIOR 
3 TA 
— — — — + SENSOR- 
° e 5121 Г 1 TRANSMISSION 
| | КАМСЕ 
8W-31-3 
116 116 Ee ui ) 
18 18 
YLIOR YLIOR 
1 1 
Г 7] SENSOR- Г 7] SENSOR- 
INPUT OUTPUT 
| | sPEED | | SPEED 
L __ _|@\з14) L _|@\з14) 
ван CVT 
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PM 
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РМ 


(8W-13-6) 
BATT A0 (8W-13-7) 


8W-13 TOTALLY INTEGRATED POWER MODULE 


8W - 13 - 23 


mln а а c ла cc E ee Иа інен ^] MODULE- 
| | TOTALLY 
INTEGRATED 
| Г 0 | ELECTRONICS | POWER 
(BW-13-2) 
| / CABIN CABIN | влиза) 
| HEATER HEATER BLOWER | 
| RELAY 2 RELAY 1 MOTOR ААТ ААТ | 
\ CONTROL CONTROL CONTROL RETURN SIGNAL | 
Шақ nc DCN M адым аналы ро рады CM cM каца a ee а йа | 
a о = ll cu Шы ы == == е ез ы ш жы шлш ШЫЙ шш шы АЙЫЫ е ы Шш шт d 
6 Y C1 түс 1Y C8 9 Y C4 8 Y C4 
K232 K132 C7 6931 631 
20 20 14 20 20 
BRILB DBILB DBIPK VT/DB VTILG 
34 У а v со 43 А C201 
K232 K132 ст 
20 20 14 
ВВЛВ DBILB DB/PK 
2 2 2 2 1 
RELAY- RELAY- — 7 MOTOR- — — — — - SENSOR- 
Г 1 CABIN | САВМ ГЛ BLOWER Г 1 AMBIENT AIR 
| $ M] НЕАТЕК 2 | $ С | НЕАТЕК 1 | | (8\\-42-2) | | ТЕМРЕВАТИВЕ 
2-3, | (8042-6) 2-4, | (8042-6) | __| L ____ Jy 
3v 3v 
PM701323 078W-10 


(8W-13-6) 
BATT A0 (8W-13-7) 


8W-13 TOTALLY INTEGRATED POWER MODULE 


cem MODULE- 
| үк 
INTEGRATED 
| | B(+) \ ELECTRONICS -POWER 
) ) (8W-13-2) 
| / / | (8w-13-3) 
| | DIAGNOSTIC DIAGNOSTIC CANC CANC CANB CANB | | 
| => ЕРКЕ Е suede uu | 
ER PCIE шак 2га ИЕ сез = = = = = J 
2Y C3 10 Y сз 9 Y C3 1Y C3 1Y сз 3 Y сз 
D72 071 064 065 054 055 
20 20 20 20 20 20 
WT/TN WT/DB WTILB WTIBK WTIPK WTIOR 
у у у Y 
TO TO TO TO 
$303 S304 $301 $302 
(8W-18-5) (8W-18-6) (8W-18-3) (8W-18-4) 
6 14 
i — — À à 
DATA 
LINK 
CONNECTOR 
(8W-18-2) 
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PM 
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РМ 8W-13 TOTALLY INTEGRATED POWER MODULE 8W - 13 - 25 
(8W-13-6) 
BATTAO | (8W-13-7) 
pec eg UM DEUM MODULE- 
| $— iin 
M —————————— ==: INTEGRATED 
| Г в) "ELECTRONICS — POWER 
) ВРАКЕ (8W-13-2) 
| / BACKUP FLUID STOP, | (8W-13-3) 
| LAMP LEVEL LAMP | 
[| SWITCH SWITCH SWITCH | 
| \_ SIGNAL SENSE OUTPUT | | 
| ыы = МЕ = == = — = = = м — о — = — J 
8 Y C5 12 Y C1 7 Y сз 
122 L53 
20 18 
YLNT DG/GY 
11 У C104 e ө — ө 5308 
бА$ ~ DIESEL 
| | 
122 122 153 153 
18 20 18 18 
YLNT YLNT DG/GY DGIGY 
27 22 C200 1 Y, C310 
B20 L53 L53 L53 
20 18 20 18 
DG/RD DG/GY DG/GY DG/WT 
2 1 2 ВА C2 1 
— ^]swircH- — 7] SENSOR- — 7 SWITCH- — А CLUSTER — J LANP- 
[| BACKUP [| BRAKE [| STOP [| 8W-40-10 EE HIGH 
| | LAMP | | FLUID | | LAMP | | | | | MOUNTED 
(8W-51-3) LEVEL (8W-30-14) STOP 
L—-4 Lad (8W-30-15) L—-4J L—-4 L— (8W-51-4) 
PM701325 078W-10 


8W - 13 - 26 


(8W-13-6) 
BATT A0 (8W-13-7) 


8W-13 TOTALLY INTEGRATED POWER MODULE 


[tuu ee с eter са MODULE- 
| ШЕ 
INTEGRATED 
| Bis | ELECTRONICS — POWER 
(8W-13-2) 
ШЕ; RIGHT PARK | | (8W-13-3) 
| ВЕАВ ВЕАВ LAMP | 
\ TURN TURN CONTROL | 
| \ SIGNAL SIGNAL OUTPUT | | 
L — a M———— GÀ p -——————————————— ОЩЕ: битки ima а тенез Е 
4 Y C3 6 Y C3 8 Y C3 
EXCEPT 
EXPORT EXPORT 
| | 
163 162 1217 1217 
18 18 20 18 
DGIRD WTIYL WTNT WTNT 
| | | | 
w y 
3 3 
— 7 LANP — 7 LANP 
г TAIL ГОО] TAIL 
| | TURN- | | TURN- 
LEFT RIGHT 
L—-4 (8W-52-3) L—-4 (8W-52-3) 
" • • • ө 5326 
DIESEL =, GAS 
L217 L217 
18 20 
WTNT WTNT 
------ 
8 | C310 
L217 L217 L217 L217 L217 
18 18 20 20 20 
WTNT WTNT WTNT WTNT WTNT 
| | І | І 
— 7 LANP — J LANP- — 7 LANP — 7 LANP- — 7 LANP- 
[| TAIL/ [| TAILI [| TAIL/ [| TAILI [| LICENSE 
| | 5ТОРЈЕОС- | | БТОРЈЕОС- | | STOP- | | STOP- | | (851.7) 
LEFT RIGHT RIGHT LEFT 
1-4 (EXPORT) КЕН (EXPORT) L_J (EXCEPT 1-4 (ЕХСЕРТ 1-4 
(8W-51-6) (8W-51-6) EXPORT) EXPORT) 
(8W-51-5) (8W-51-5) 
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РМ 


8W-13 TOTALLY INTEGRATED POWER MODULE 8W - 13 - 27 
(BW-13-6) 
BATT A0 (8W-13-7) 
kano ee аве eue - MODULE- 
| | TOTALLY 
Г Bey VELECTRONCS — POWER IL 
| | RIGHT REAR RIGHT REAR | (84.1332) 
| FUEL WHEEL WHEEL SPEED STOP | виза) 
/ FUEL PUMP SPEED SENSOR [АМР | 
| PUMP CONTROL SENSOR 12 VOLT CONTROL | 
| CONTROL OUTPUT SIGNAL SUPPLY OUTPUT | 
гаг пе парнае авина Ll _____ | 
4 Y C2 11Y C7 ШЕ пе as 
м В1 B2 L55 
20 20 20 18 
DB/OR DG/PK DG/TN WTIOR 
ЖИЕ 
DIESEL GAS ву — — — - ct8 
4 ~ NOT NOT 
USED USED 
K31 K31 e e e © S309 
20 20 
DB/BK BR 
L55 L55 L55 L55 
18 18 18 18 
52 Д C1 19 À C1 WT/OR WT/OR WTIOR WTIOR 
Г — Умри. Г — 7] movut- 
ЕМСМЕ POWERTRAIN 
| | CONTROL | | CONTROL 
| __| (8W-30-16) L __| 61:з0:3) 2 , 2 4 
— 7 LAMP. — 7 LANP- — 7 LANP- — Амр. 
ч ТАШ Нара ТАШ ГЛ ТАШ г ТАШ 
| | 5ТОРЈЕОС- | | 5ТОР. | | 5ТОРЈЕОС- | | STOP- 
LEFT LEFT RIGHT RIGHT 
L_ (8W-51-8) L_ (8W-51-5) L_ (8W-51-8) L_J (8W-51-5) 
GAS DIESEL 
| 
ө e 5390 
| (8W-30-13) 
м N1 
16 18 
DB/OR DB/OR 
| 
10 A C103 
E: j| N1 
не 5A C1 20 
Г | MODULE- DB/OR 
| | UE. 
PUMP | 
L ___| (630-13) аа 
М1 
20 
DB/OR 
1 
ГД НЕАТЕВФРСУ 
| (ШЕ 
tt FWD 1.11 
вв AWD 
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8W-13 TOTALLY INTEGRATED POWER MODULE 


(8W-13-6) 
BATT A0 (8W-13-7) 


a 


E 
MEUM е ла а м В —„_—_——_ 
| ' B9 
) 
| / HEADLAMP НЕАОГАМР 
| LEVEL HEADLAMP LEVEL 
| | SENSOR SWITCH SENSOR 
\ SIGNAL OUTPUT SIGNAL 
уе 
es a A 
9 Y C5 6 Y C5 10 Y C5 
EXCEPT 
EXPORT ~ EXPORT 
1131 17 17 1132 
20 20 20 20 
WTILG WTIYL WTNT LGIWT 
M J 
== === MODULE- === 
Г 1 HEADLAMP Г 
| | LEVELING- | 
LEFT 
SaaS А (8W-50-5) a 
2A 
— 7 LAMP. 
Fg PARKI 
| | TURN- 
LEFT 
— FRONT 
(W-50-6) 
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77 ELECTRONICS 


| 


HEADLAMP / 
SWITCH 
OUTPUT | 
n 
L70 
20 
WTIGY 
| EXCEPT 
EXPORT ~ EXPORT 
4 
— — 7 MODULE- 
HEADLAMP 
| LEVELING- 
_| RIGHT 
— — — (8W-50-5) 
2A 
Г Ам: 
РАВК/ 
| | TURN- 
| _ RIGHT 
— - FRONT 
(8W-50-6) 
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РМ ————————— 8W-13 TOTALLY INTEGRATED POWER MODULE -------- 8//-13-29 


(8W-13-6) 
BATT A0 (8W-13-7) 


------ --< - - - - - - - -- - SS - - -- - - - - - - - - - - MODULE- 
B | » d TOTALLY 


[оз MD з з антта как ———— MH. | INTEGRATED 
| Г ве — | ELECTRONICS POWER 
| | (BW-13-2) 
| | (8W-13-3) 
| | IGNITION LEFT RIGHT RIGHT REAR FOG / | 
| SWITCH TURN TURN HIGH LEFT LOW LAMP | 
| OUTPUT SIGNAL SIGNAL BEAM BEAM CONTROL | 
| (RUN-ACC) (OUT) (OUT) OUTPUT OUTPUT OUTPUT | | 
= — je ie (атыс jee Soe “ЫЛ => = = Ne = = = = Ұл. = = = = = 221 
21Y ст 5Y C5 2Y C5 3 Y C4 4 Y C4 12 Y C6 
F981 L161 L160 L34 L43 L239 
14 20 20 20 20 18 
РКВВ WTILG WTITN WTIGY WTIDB WTIDG 
RHD 4 LHD 
14 ^ C305 8 ^ C300 26 М C103 ө —— e $321 
у 1А 
— 7 LANP- 
Г HEADLAMP- 
| | LEFT 
F981 L161 L _ _J 6w503) L239 L239 
14 18 18 18 
PKIYL WTILG WTIDG WTIDG 
2AC2 4 4 
— 7 SWITCH- — 7 LANP- — 7 LANP- 
[1 POWER ГЛ ТАШ [1 ТАШ 
| | WINDOW- | | stopiroc- | | sroPiFoG- 
DRIVER LEFT RIGHT 
L-J (8\\-60-2) L_J (BW-51-8) L-J (8W-51-6) 
(8W-60-3) 
, 3 
= — 7 LANP- 
Г 1 m. А | HEADLAMP- 
| | ВЕРЕАТЕВ- RIGHT 
| _ ПЕТ L ___| (8W-50-3) 
— 3 (EXPORT) 
(BW-52-4) 
1 
— АМ. 
г SIDE 
| | ВЕРЕАТЕВ- 
RIGHT 
Бә (ЕХРОВТ) 
(BW-52-4) 
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(8W-13-6) 
BATT A0 (8W-13-7) 


r— 
| 
| | во 
i. = 
/ ВАСКИР 
| RIGHT LAMP 
| TURN SWITCH 
\_ SIGNAL OUTPUT 
ee 5 EN 
EE ШЧ ш c E 
2 Y C4 ш св 
L1 
20 
WTILG 
е е 
L1 
20 
WTILG 
EXCEPT 
EXPORT EXPORT 
а | > 8 Ax C200 
L60 L1 L1 
20 20 20 
WT/TN WTILG WTILG 
E 7] LAMP и ща 7] LAMP 
PARK/ BACKUP- 
| | TURN- | | LEFT 
RIGHT (8W-51-3) 
1-4 FRONT L_J 
(8W-50-6) 
(8W-52-3) 
L60 L1 
20 20 
WT/TN WTILG 
| J c1 
— 7 LAMP — 7) MIRROR- 
[| TURN- [| INSIDE 
| | RIGHT | | REARVIEW 
FRONT (8W-49-4) 
L—-4 (8W-52-4) Ld 
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8W-13 TOTALLY INTEGRATED POWER MODULE 


е 5307 


АА 


LEFT 
| | FRONT 


L = J (8W-50-4) 


— 7 LANP- 
ГЛ ВАСКИР- 
| | RIGHT 


L 24; J (8W-51-3) 


Г а 1 LAMP-FOG- 


PM 
7] MODULE- 
TOTALLY 
INTEGRATED 
{ELECTRONICS | POWER 
| | 81435) 
FRONT | (BW-13-3) 
FOG LAMP 
CONTROL | | 
OUTPUT | 
-—— ——Á——— J 
6 Y ct 
190 
20 
WTIOR 


— 7 LAMP-FOG- 
[1 RIGHT 
| | FRONT 


L = 4 (8W-50-4) 
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РМ 8W-13 TOTALLY INTEGRATED POWER MODULE 8W - 13 - 31 
(8W-13-6) 
BATT A0 (8W-13-7) 
piae у aser cnn т оса а атак MODULE- 
| ШП 
——————————————— U———— слан INTEGRATED 
| ur — ELECTRONICS | POWER 
|| E ) (8W-13-2) 
| / STARTER HIGH RIGHT LOW LEFT / | (8-13:3) 
| | CONTROL STARTER BEAM BEAM TURN \ | 
OUTPUT CONTROL _ _ OUTPUT OUTPUT SIGNAL 
| OUTPUT _ CONTROL OUTPUT олл _ _ — м — E | 
(peer EE ELE a imn Ам ee ee eee АШ -ы ыы ы ——ÀÀ Азы лы лы ыы. (ыы: (ымын; „пашата J 
'8 Y C10 2Y C2 4 Y C5 зү C5 1Y C4 
T750 T752 L33 L44 
16 20 20 20 
EXCEPT 
YLIGY DG/OR WTIPK VTIRD Eis ЕН 
DIESEL д GAS 
| | 161 L61 
12 т сло 6 T C100 20 20 
ЗА WTIRD WTIRD 
———у—— Г Ам. 
HEADLAMP- 
| | LEFT 
L ___| 81503) 3 8 
LAMP- LAMP- 
г TURN- г PARK 
T750 | | LEFT | | TURN- 
16 FRONT LEFT 
YLIGY L—-J (8W-52-4) 1-4 FRONT 
(8W-50-6) 
(8W-52-3) 
1A 
— 7 LANP- 
| | HEADLAMP- 
DIESEL GAS RIGHT 
ASS L ___| 81509) 
92 А C1 
MODULE- 
г ENGINE 
| | CONTROL 
| __| (8W-30-16) 
БАС 
MODULE- 
ГО] POWERTRAIN 
| | CONTROL 
| | (8W303) 
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Г — У STARTER 
| ШЕК 


ЕРЕН 
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(8W-13-6) 
BATT A0 (8W-13-7) 


8W-13 TOTALLY INTEGRATED POWER MODULE 


PM 


EE = = а тиш шт ш ш SSS Е ЕЕЕ == Ее ЕЕЕ ЕЕ MODULE- 
Е ЕЕ ЕЕ 
| ага вала аш анн аа па А — ELECTRONICS [PONER 
| / REAR FRONT | | (8W-13-2) 
| / REAR WASHER WASHER HOOD | | (8W-13-3) 

WIPER PUMP PUMP AJAR 
| \ MOTOR MOTOR MOTOR swircH | | 
\ GROUND _ GROUND GROUND GROUND CONTROL CONTROL CONTROL | SENSE | 
| Т Бе | 55 — | 
ыз м зу с м PRORA па = а н 
13 Y С 6Y C2 21Y си 13 Y C2 5 Y C6 1Y С 2Y C1 11Y c2 
DIESEL до GAS 
2925 795 МИЗ 
14 20 20 
BKIYL вкм. ВАЛ 
2 У C310 
2924 2924 7971 W13 W20 w10 G70 
20 20 16 18 20 20 20 
BK/LB BK/LB BK BRILG BRIYL BRITN VTILB 
4 1 
Г — T mortor- Г — 7 змтсн. 
WIPER- SECURITY 
| | REAR | | ноор 
L _ (8W-53-3) L _| (EXPORT) 
= — - (810-39-15) 
1 2 
— — — — J PWP- 
Г E WASHER- 
| | WINDSHIELD 
| _ _ _ _ 8592) 
2 ә © б112 ә 6111 
(8W-15-5) (8W-15-4) 
078W-10 РМ701332 


PM — — — — 8\\-15 GROUND DISTRIBUTION ——————————— 8W - 15-1 


8W-15 GROUND DISTRIBUTION 


Component Page Component Page 
Amplifier-Radio ................. 8W-15-11, 15, 17 Latch-Door-Right Кеаг.................. 8W-15-18 
Assembly-Shift Г емег. . ................ 8W-15-7, 9 Mirror-Inside Rearview .................. 8W-15-9 
Assembly-Transmission Solenoid/Pressure Mirror-Outside Rearview-Driver ........ 8W-15-10, 13 

Switch... eee 8W-15-13 Mirror-Outside Rearview-Passenger...... 8W-15-13, 19 
BackliteElectric Heated ................ 8W-15-12 Module-All Wheel Drive Control........... 8W-15-15 
Battery емсіз ара Ri жизн dts nenas 8W-15-2 Module-Anti-Lock Brakes ................ 8W-15-2 
Cluster ........................... 8W-15-6, 9 Module-Compass ККЕ КЕ И И 8W-15-8 
Control -A/C-H еаїтег..................... 8W-15-6 Module-Elecronic Overhead .............. 8W-15-7 
Data Link Соппейог................... 8W-15-12 Module-Engine Control .................. 8W-15-4 
Fan Module-Radiator Cooling.............. 8W-15-4 ModuleFuel Ритр............... 8W-15-15, 16, 19 
(3100) о estive deter or dodo аи 8W-15-2 Module-Glow Plug ЮКО ре ЕС Ао 8W-15-5 
GION к сырма алысады ео a, рн 8W-15-2 Module-Hands Free .................... 8W-15-8 
О1О isa sag ee ea ORAT OE OX Ed 8W-15-2, 3 Module-Headlamp Leveling-Left............ 8W-15-5 
GI "PC" 8W-15-4 Modul e-H eadlamp Leveling-Right обе 8W-15-3 
О. 8W-15-5 Module-Heated 5еаї<$................... 8W-15-13 
С6200............................ 8W-15-6, 7, 9 Module-Intrusion Transceiver . ........... 8W-15-7, 9 
G250 ........................... 8W-15-7, 8, 9 Modulelnverter ....................... 8W-15-6 
6300.............................. 8W-15-10 Module-Occupant Classification ........... 8W-15-10 
6301 ...................... 8W-15-10, 11, 12, 13 Module-Occupant Restraint Controller... . ... 8W-15-10 
6302......................... 8W-15-14, 15, 16 Module-Powertrain Control ............... 8W-15-4 
(3303. ара abdita een: deat e ae a Ner 8W-15-17, 18, 19 Module-Sentry Key Remote Entry РЕЧИСИ 8W-15-9 
HeatersCablDi его ур аа Pa ced 8W-15-14 Module-Steering Central. 22222222... .. 8W-15-6, 7,8 
Незгег-РСУ....................... .. 8W-15-3 Module-Totally Integrated Power ......... 8W-15-4, 5 
Heater-Seat Вак-Гей.................. 8W-15-13 Module-Transmission Control .......... 8W-15-12, 17 
Heater-Seat Васк-Біде................. 8W-15-18 Moter-Sunrod воронка 8W-15-9 
Heater-Seat Сивһіоп-І.ей................ 8W-15-13 Motor-Wiper-Front ..................... 8W-15-5 
Heater-Seat Cushion-Right .............. 8W-15-18 Мовког-М/ірег-Веаг ..................... 8W-15-12 
Lamp-BackupLeft .................... 8W-15-11 Power Outlet-Instrument Panel ............ 8W-15-6 
Lamp-Backup-Right ................... 8W-15-17 PAG Sch ee ides ates deat deen dean eden 8W-15-8 
Latnip-Cargoe «c£ тт тт be ыз 8W-15-7 Receiver-Satellite ..................... 8W-15-16 
Lamp-Cup Ноідег...................... 8W-15-9 Relay-Radiator Fan-Series/Parallel .......... 8W-15-4 
[атр-Ооте.......................... 8W-15-7 Sensor-Brake Fluid Level ................ 8W-15-3 
Lamp-Fog- Lent FFODE uiis ep exi pa E ваља 8W-15-5 Sensor-Oxygen 1/1 ..................... 8W-15-3 
Lamp-Fog-Right РгопЁ................. 8W-15-3, 5 Sensor-Oxygen 1/2 ..................... 8W-15-5 
Lamp-Headlamp-Left. ssec ede tes 8W-15-5 Sensor-Steering Angle ................... 8W-15-8 
Lamp-H eadlamp-Right .................. 8W-15-2 а аа 8W-15-4 
Lamp-High Mounted Stop ............... 8W-15-12 Solenoid-A/C Сотргеввог................. 8W-15-3 
Lamplicense..... 2... n n nnns 8W-15-12 Speaker-Subwoofer .................... 8W-15-17 
Lamp-Park/Turn-Left Front ............... 8W-15-5 Switch-Backup Гатр................... 8W-15-11 
Lamp-Park/Turn-Right Front .............. 8W-15-2 Switch-Bank ......................... 8W-15-6 
Lamp-Side Repeater-Eeft. oas mira sidem eei 8W-15-14 Switch-Clutch Interlock ................. 8W-15-14 
Lamp-Side Repeater-Right о cn CR Re 8W-15-3 Switch-EVAP System Monitor............. 8W-15-16 
Lamp-Tail Turn-Left ................... 8W-15-11 Switch-Ignition ...................... 8W-15-7, 8 
Lamp-Tail Turn-Right .................. 8W-15-18 ее ..................... 8W-15-10, 13 
Lamp-Tail/Stop-Left ................... 8W-15-11 Switch-Power Window-Driver........ 8W-15-10, 13, 15 
Lamp-Tail/Stop-Right os s erara sena ea 8W-15-11, 17 Switch-Seat Вей-Пгімег................. 8W-15-14 
Larmp-Tail/Stop/F og-Left ..« oa. es coy en 8W-15-11 Switch-Security Hood ................... 8W-15-3 
Larmp-Tail/Stop/FOg-RIghE ............... 8W-15-17 Switd-Stop Гатр..................... 8W-15-17 
Lamp-Turn-Left Ргопї................... 8W-15-5 Transponder-Tire Pressure-Left Front ....... 8W-15-12 
Lamp-Turn-Right РгопЁ.................. 8W-15-2 Transponder-Tire Pressure-Left Rear........ 8W-15-12 
Latch-Door-Driver .................. 8W-15-10, 13 Transponder-Tire Pressure-Right Rear .... 8W-15-14, 18 
Latch-Door-Left Rear ................ 8W-15-16, 18 Valve-EGR Air Flow Control .............. 8W-15-3 
Latchi-Door-LIRtgate т т т iR Bmw a 8W-15-12 Valve-Manifold Flow .................... 8W-15-3 


Latch-Door-Passenger ............. 8W-15-13, 18, 19 


8W - 15 - 2 
МЕ: ВАТТЕКУ Г DUET 71 MODULE- 
IL 8W-13-6 ANTI- 
= || ) | | Lock 
= а L _ | BRAKES 
> 16 47 (8W-35-2) 
GAS ж DIESEL 
2901 2912 2912 2909 2902 
4 4 6 12 12 
ВК ВК ВК BKIWT BKIWT 
А 
@ 6100 @ 6101 
(8W-15-3) әр— © ——.@. 
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8W-15 GROUND DISTRIBUTION 


LAMP- 
TURN- 
RIGHT 
FRONT 
(EXPORT) 
(8W-52-4) 


— J LANP- 
773 PARK/ 
| | TURN- 
RIGHT 
Eus d FRONT 
(EXCEPT EXPORT) 
(8W-52-3) 
2908 
20 
ВКЈРК 
е 


РМ 


— J LANP- 
ГОО] HEADLAMP- 
| | RIGHT 


С _|@\\-50-3) 


2 


Ф 6110 
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РМ 


8W-15 GROUND DISTRIBUTION 8W - 15 - 3 
— -|SOLENOID-A/C — 7] VALVE-EGR — - SENSOR- 
[| COMPRESSOR [| AIR [| OXYGEN 1/1 
| | (GAS) | | FLow | | (GAS) 
(8W-42-3) CONTROL (8W-30-9) 
L= J L= J (DIESEL) L= J 
1 (8W-30-18) 
2924 
16 
BK 
11 A C101 
2916 2924 2916 
2 2 18 
BK BK BK 
e e " e S108 
GAS DIESEL 
дао 2924 2916 
18 16 
2916 7924 BR BK 
16 18 
BK BK 
3 ф C100 3 А C100 2^ 1A 
Y T Г — У] НЕАТЕВ.РСУ Г vave- 
ors | | (DIESEL) | | MANIFOLD 
— -|LAMP-FOG- (8W-30-13) пот 
г RIGHT L—]J L Je 
| | FRONT (8W-30-7) 
(ЕХРОКТ) 
L= J (8W-50-4) 
— 7 LANP- 
[| SIDE 
| | ВЕРЕАТЕВ- 
RIGHT 
L "n - (ЕХРОКТ) 
(8W-52-4) 
— А SWITCH- 
[| SECURITY 
| | Ноор 
(ЕХРОВТ) 
L= J (8W-39-15) 
— У MODULE- 
} | HEADLAMP 
LEVELING- Г — 7] SENSOR- 
L — J exponr BRANE 
iy | ) | | FLUID 
(9505) | вме 
4 (8W-30-15) 
2909 2908 2908 2908 2908 2925 
16 20 20 20 18 20 
BKWT ВКЈРК ВКІРК ВКІРК ВКІРК BKYL 
(8W-15-2) >---Ө--------9------9----------0-----------9----------9 0110 
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РМ 


8W -15-4 ------------- 8W--15 GROUND DISTRIBUTION 
— J MODULE. 
[|] TOTALLY 
| | КТЕСВАТЕО 
| ___| POWER 
ivo (84132) 
(8W-13-3) 
= MODULE- 
Г 1 ENGINE 
| | CONTROL 
L _| (DIESEL) 
ум  2YCt 4y c1 030-16) 
ВА л 
— валу. 
Г 1 RADIATOR 
БЕ | FAN-SERIES/ 
е _| PARALLEL 
Ba F eas (IN F/RB) 
(8W-11-6) 
GAS 4 DIESEL 
| | 
7925 7925 
20 14 e 
MODULE- 
BK/YL BK/YL Г 4 POWERTRAIN 
| | | | CONTROL 
и“ L J (GAS) 
зүс. дум (8W-30-3) 
— - SIREN 
[|] (EXPORT) 
| (8W-39-16) 
L_ J 
ам 
— АРАМ MODULE- 
[|] RADIATOR 
| | соошме 
| __| (8W-30-15) 
AY C2 
795 795 7925 7901 7925 7925 7908 7904 
14 14 14 18 16 16 18 12 
BKIYL BKIYL ВК BK BKIYL BKIYL ВКІРК BKILG 
е. • е — • — • — e — • —_—— e е 6111 
078\\-10 
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8W-15 GROUND DISTRIBUTION 8W -15-5 
------- MODULE- 
Г ТОТАЦУ 
| | INTEGRATED 
L _| POWER 
О т ыл (8W-13-2) 
зүс вүб AY СИ (внз) 
— J LANP- 
[|] РАВК/ 
| | TURN- 
LEFT 
С — Геом 
1 (EXCEPT EXPORT) 
(8W-52-3) 
— 7 LANP-FOG- 
ГОО] LEFT 
| | FRoNT 
L __ _|@\%-504) 
В 
— —\|1АМР-ЕОб- 
ГОО] RIGHT 
| | FRoNT 
(ЕХСЕРТ ЕХРОВТ) 
L> J (8W-50-4) 
— J LANP- 
[|] TURN- 
| | LEFT 
FRONT 
b= J (EXPORT) 
(8W-52-4) 
— ~ мори. 
[|] HEADLAMP 
| | LEVELING- 
LEFT 
L> Ј (EXPORT) 
(8W-50-5) 
— У MODULE- 
[|] GLOW 
| | PLUG 
(DIESEL) 
L— J (8W-30-19) 
— - SENSOR- 
ГОО] OXYGEN 1/2 
| | (GAS) 
| __ _] (8W-30-9) 
1Y 
— — — - мотов- 
Г d WIPER- 
| | FRONT 
|________| 80532) 
ее4 e5 
— J LANP- 
ГО] HEADLAMP- 
| | LEFT 
L __ _] (8W-50-3) 
“| 
2924 704 7971 Z904 2794 794 ми 7904 7924 2924 zo 7971 2904 
20 20 16 20 20 20 20 18 16 18 16 16 20 
BKILB ВМВ ВК вис вис  BKLG  BKLG BKILG BK/LB BK/LB BK BK BKILG 
| | | | | | | | | | | | | 
• —— € е е е e — е оо ооо е 6112 
e LHD 
PM701505 BRE 
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8W-15 GROUND DISTRIBUTION PM 
— Амори. 
[| INVERTER 
| | (ЕХСЕРТ 
L _ |ЕХРОВТ) 
та (841-3) 
— 7 SWITCH- 
г ВАМК 
| ІШЕР 
2 
6Y 
— У POWER 
[| OUTLET- 
| | INSTRUMENT 
PANEL 
L= J (8W-41-3) 
— — — — CONTROL-A/C- 
ш d HEATER 
| | (680422) 
[e 
түс 5YC2 
— АУ MODULE. 
[| STEERING 
| | CONTROL 
| __| (8W523) 
vv1Y C1 (BW-65-2) 
Г - -- Пат 
| | (8W-40-2) 
224 
1YCA УС 
2940 2940 2940 2936 2936 2936 2936 2936 
14 20 16 20 18 20 20 18 
BKILG BKILG ВКС BKlB ВКЛВ BKILB BKlB ВКЛВ 
(8W-15-7) > о 0200 
vv OPTION 2 
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РМ 8W-15 GROUND DISTRIBUTION 
— — — — —]MODULE- — 7 MODULE- 
Г 4 INTRUSION [|] ELECTRONIC 
| | TRANSCEIVER | | OVERHEAD 
L BENE J (OPTION 1) L _ | (8W-49-3) 
зү C2 ey ся (039-17) BY C1 
2936 2936 2936 
20 20 20 
BK/LB BK/LB BK/LB 
е ө ө 
— — — — MODULE- 
Г 21 INTRUSION 
| | TRANSCEIVER 
L _ | (OPTION 1) 
зу ву ст (8053917) 
OPTION 1 OPTION 2 
— -|MODULE- 
[|] STEERING 
| | CONTROL 
| __ .] (8w-53-3) 
та (80-652) 
2936 2937 
20 20 
BK/LB BKIYL 
т У с202 • • • 
2937 2937 2937 
20 20 20 
BKIYL BKIYL BKIYL 
аа 1 443 
а ЗА атд а 6 
ee EC ASSEMBLY- 
Г 1 SHIFT 
| | LEVER 
L _| (EXCEPT 
ви -----<--- EXPORT 
2936 2940 ЗМИ | 
20 12 то ees! 
BK/LB BK/LG G250 DIESES) 
| | (8W-15-9) 
(80-156) p— e е 
v OPTION 1 
а AUTOSTICK 
— tata EXCEPT AUTOSTICK 


8W -15-7 
— дир. 
| Токо 
(8\\-44-3) 
3 
7936 
20 
BKILB 
ө 5361 
2936 
20 
ВКЛВ 
J 
— 7 LAMP 
| | DOME 
(8W-44-3) 
— 7 switcu. 
ГОЛ IGNITION 
| | (Сут) 
L _| (@w-13-8) 
1Y 
2937 
20 
BK/YL 
e 5217 
EXCEPT 
BASE 4 BASE 
| 
7937 
16 
BK/YL 
TO 
G250 
3:5 (8W-15-8) 
16 
BKIYL 
е 6200 


078W-10 


8W - 15-8 


Я 
| | 
Es ul 
v 1 


8W-15 GROUND DISTRIBUTION 


MODULE- 
STEERING 
CONTROL 
(LOWLINEI 
HIGHLINE) 
(8W-53-3) 
(8W-65-2) 

— J SENSOR- 
ШИН STEERING 
| | ANGLE 

(ESP) 
L— 4 (8W-35-5) 
(8W-65-2) 


Г > 7 MODULE- 


HANDS 
| | ЕВЕЕ 
L _ _](8w-55-2) 
22 
— У эмтсн- 
[d IGNITION 
| | (МТХ) 
L __ _] (86-128) 
um d 
— 7 MODULE- 
А | COMPASS 
(8W-40.3) 
3 
Г — 1 као 
| | (8W-47-2) 
L | (8W-55-4) 
му — 2YC 
FROM 
$217 
(8W-15-7) 
OPTION 1 А OPTION 2 
2937 2937 2937 2937 2937 2937 2937 2937 2937 
20 20 18 20 20 20 16 16 16 
ВКІІ. BKYL ВК BKYL BKL ВКІІ. ВКІІ. ВКІІ. BK/YL 
(8W-15-9) в e — » — » — e — е e — Ф — Ф 6250 
v OPTION 1 


078W-10 


PM 


PM701508 


РМ 8W-15 GROUND DISTRIBUTION 8W -15-9 
Г == 1 мори. 
INTRUSION 
| | TRANSCEIVER 
L __| (OPTION 2) 
i T (811-39-17) 
2941 2941 [ 7] MIRROR- 
20 20 | | 
| __| 6W494) 
2Y C1 
e е S362 = 
Г — Я Lamp-cup 
НОГОЕВ 
| | (8W-44-4) 
А Дф 
ЕХСЕРТ EC MIRROR = 
EC MIRROR 2 
Г — 7 moror- 
SUNROOF 
| | (8W-64-2) 
1 
[ — T] CLUSTER 
OEC M 2941 2937 2937 | | @\\-40-2) 
r^ —] ASSEMBLY- 
20 20 16 
SHIFT LJ 
| | LEVER BRE ВК BK 10 Y C2 — 
Г Я мори. 
=_= И Ди | SENTRY KEY 
AA 3 AA 6 AAT а 8 У С202 3 A C204 9 У C203 | | ВЕМОТЕ 
1 | __ J ENRY 
— 7 (8\\-39-2 
OPTION2 „ ОРТОМ1 4y | 
| ЕХСЕРТ 
EXPORT д EXPORT 
| 
7941 7941 2941 2941 2941 
20 20 20 20 20 
BKWT — BKWT BKWT BKIWT BKWT 
| | | | 
ө ө ө——о 5216 
| 
7941 
ЕВОМ 16 
6200 BKIWT 
(8W-15-7) | 
2940 2941 7937 7937 7937 7937 
12 16 20 16 20 20 
BKILG BKIWT BKYL BKYL BKYL BKYL 
“-----/---” 
(8W-15-8) »——. 9. ә е. оо •. 0250 
4 4 EXPORT 
PM701509 078W-10 


8W - 15 - 10 


— У мори. 
г OCCUPANT 
| | CLASSIFICATION 


| ___| (81432) 
10 Y C1 


8 \ 6304 


2944 
18 20 
BK/LG 


| | 
Аи 


078W-10 


PM 


8W-15 GROUND DISTRIBUTION 
— У MODULE- — У эмтсн. — У эмтсн. — 7 LATCH- 
[d OCCUPANT [d POWER [d MIRROR ГОП DOOR- 
| | RESTRAINT | | wiNDOW- | | (6082.3) | | DRIVER 
CONTROLLER DRIVER (EXCEPT 
U - 2 (овс) L та (8W-60-2) - — 4 L — Jin BASE) 
(8W-43-2) (8W-60-4) (8W-61-2) 
(8W-61-2) (8W-61-4) 
EXCEPT EXCEPT EXCEPT 
HEATED HEATED HEATED HEATED | HEATED HEATED 
MIRRORS A, MIRRORS MIRRORS , MIRRORS MIRRORS д MIRRORS 
| | | | | | 
2928 2928 2928 2928 2928 2928 
14 14 18 20 20 20 
BK BKILG BK BKILG BK BKILG 
e e e 5370 
(LHD) 
EXCEPT 
HEATED HEATED 
MIRRORS A. MIRRORS 
| | 
2928 2960 2928 
14 14 20 
BK BKILB BK 
_—„—— 
5 
Г — T MRRoR- 
| | OUTSIDE 
REARVIEW- 
Ty 6302 | ___| DRIVER 
— — (HEATED MIRRORS) 
(8W-62-3) 
(8W-62-4) 
2944 7960 
18 20 
BKILG BKILB 
% 6300 (8W-15-13) »——. e. 6301 


PM701510 


РМ 


8W-15 GROUND DISTRIBUTION 8W - 15 - 11 
— — — — "1 AMPLIFIER: 
Г 1 RADIO 
| | (OPTION 2) 
| _ _ _ _ Jw 
9YC1 жүс 
— Амр. 
ГЛ ТАШ 
| | stop- 
RIGHT 
E d (EXCEPT EXPORT) 
ҮЗҮ 
(8W-51-5) 
— Амр. 
ГЛ ТАШ 
| | 5ТОР- 
LEFT 
L= d (EXCEPT EXPORT) 
(8W-51-5) 
— 7 LANP- 
ГОЛ ТАШ 
| | sroPiFoG- 
LEFT 
L T d (EXPORT) 
(8W-51-8) 
— 7 LAMP. 
ГЛ TAIL 
| | TURN- 
LEFT 
L s J (8W-52-3) 
— 7 LAMP. 
ГО] ВАСКИР- 
| | LEFT 
L _] (6W5t3) 
1 ““ 
— А switcu- 
ГОЛ BACKUP 
| | LAMP 
851-3) 
1 ми 
2960 2960 2960 2960 2960 2960 2960 2967 
16 16 20 20 20 20 20 18 
BKILB BKILB BKILB BKILB BKILB BKILB BKILB BKT 
(8W-15-10) ос 
v OPTION 4 


PM701511 


078W-10 


8//-15-12-------------- 8W-15 GROUND DISTRIBUTION 


— -]BACKLITE. — Амр. — + LATCH- 
г ELECTRIC 7777 нен ГЕ DOOR- 
| | НЕАТЕО | | MOUNTED | | LIFTGATE 
| __| 8482) LJ STOP | _] @w-1-9) 
7 2577 (8W-51-4) Тараа 
7960 7960 7960 
12 20 18 
BK BK BK 
e e е 5355 
2960 2960 
16 18 
BK BK 
3A 1A 
— 7 MOTOR- — 7 LANP- 
ГОЛ WIPER- г LICENSE 
| | REAR | | (в\-51-7) 
С] (84523) _ 
Г — — — — "]TRANSPONDER- — [7 — 7] TRANSPONDER- 
Kx TIRE TIRE 
5 4 ae | | PRESSURE- | | PRESSURE- 
LEFT LEFT 
CONNECTOR L= -—- Е сад L= don 
(8W-18-2) | (8W-40-11) | (8W-40-11) 
711 711 7960 7904 7904 7904 
20 20 12 20 20 20 
BK/BR BK/BR BK вкок = BK/OR BK/OR 
• ө 5340 5 A 6311 • • • 536 
r — — — 7] мори. 
TRANSMISSION 
| | CONTROL 
L _| (OPTION 1) 
----- ew at) 
са MY C2 wats) 
711 2960 2904 2967 2967 
20 12 20 18 
BK/BR BKILB BK/OR BK 
(80-15-11) ве — oe е — e 6301 


078W-10 


PM 


PM701512 


PM —————————— 


Г и 1 НЕАТЕК- 


| | ВАСК- 


L_J 


2960 
18 
YL 


SEAT 


LEFT 


(8W-63-3) 


— 7] HEATER- 
Г 1 ЗЕАТ 


| | cUSHION- 


L m J LEFT 


7 7 (8\\-63-3) 


2960 
18 
ВК 


(800-15-12) >— ©. 


PM701513 


Г иш 1 MODULE- 


L __ _| (8W-63-2) 


F 


€ S381 


HEATED 
| sEATS 


8W-15 GROUND DISTRIBUTION 


Г — T мео. 
OUTSIDE 
| | REARVIEW- 
| ___| DRIVER 
„др 7 (RHD) 
(8W-62-3) 
(8W-62-4) 
(8W-62-5) 
2928 
20 
ВКС 
ө ө 
7928 7928 
14 20 
BKILG ВКС 
4Дс2 BA 
— ^ switch- — 7 LATCH- 
ГО] POWER ГЛ DOOR- 
| | wiNbOW- | | DRIVER 
DRIVER (RHD) 
| (RHD) L_4J (8W-61-2) 
(8W-60-2) (8W-61-4) 
(8W-60-3) 
(8W-60-4) 
(8W-60-5) 
(8W-61-4) 


— - ASSEMBLY- 
ГО] TRANSMISSION 
| | SOLENOID/ 

PRESSURE 
E ed SWITCH 


(8W-31-5) 


O HEATED MIRRORS 


OO EXCEPT HEATED MIRRORS 


8W - 15 - 13 
Г — T мввов- Г — У эмтен- 
OUTSIDE MIRROR 
| | ВЕАВМЕМ- _ | | (RHD) 
L _ JPASSENGER | |(в/,452-) 
ттн 4777 (81-824) 
(8W-62-3) (8W-62-5) 
2928 2928 
20 20 
BK BKILG 
e ө 5351 
7928 
20 
BK 
о 4A 
Г — ques 
DOOR- 
| | PASSENGER 
|____| (LHD MIDLINE) 
— T (80061-3) 
ІНІН 4 (BW-61-5) 
2928 2960 
14 2 
BKILG BK/LB 
10 
2X8 _ _ 10 4 cus 
2960 2960 
20 20 
BK/LB BK/LB 
е е 6301 


078W-10 


8W - 15 - 14 ——— — — —— 8W-15 GROUND DISTRIBUTION ————————————————_ РМ 


— — — — HEATER: 
Г 1 CABIN 
| | (DIESEL) 
| _ _ _ _ J (ew-42-6) 
2Y 4 Y 
— - TRANSPONDER- 
ГОЛ TIRE 
| | PRESSURE- 
RIGHT 
Ld REAR 
6Y 
(8W-40-11) 
— 7 switcu. 
ГОО] ЗЕАТ 
| | BELT- 
DRIVER 
L= J (8W-43-3) 
— 7 swircH- 
Шан CLUTCH 
| | INTERLOCK 
L __| 60-30-14) 
2Y 
— ^ LANP- 
г SIDE 
| | ВЕРЕАТЕВ- 
LEFT 
L а J (EXPORT) 
(8W-52-4) 
GAS д DIESEL 
| | 
2966 2966 2965 2961 2961 2925 2960 
12 12 20 20 20 20 20 
ВКЈРК ВКЈРК BK/GY BKIYL BK/YL BK BKILB 
| | 
s— y 7 
(8W-15-16) в Ф • ——_—_____-- е е е c o 6302 


078W-10 PM701514 


PM —————————— 


(8W-15-14) 


PM701515 


ty MODULE- — 7) SWITCH- 
Г 1 FUEL Г 1 POWER 
| | РИМР | | wiNbOW- 
L деди J (8W-30-13) L _ J DRIVER 
не 1Y C1 нн 4Y С1 e3YC2 моа 
#1 #4 
[7 777 77 АРА Г 7 Я swch- 
RADIO POWER 
| | (OPTION 3) | | wINDOW- 
L. _| (8W-47-3) L J DRIVER 
Ри и = 57 (8W-60-3) 
““ ~ хи 
9 Y C1 20 Y C1 ee 3 Y C2 (84605) 
(8W-61-2) 
(8W-61-4) 
EXCEPT 
HEATED HEATED 
FWD ~ AWD MIRRORS ~ MIRRORS 
| | | | 
2965 2964 2929 2961 2929 
20 18 18 20 20 
BK/GY BKWT BK BK/YL BK/PK 
у 
6 У C301 3 Ax C303 
2965 2960 2960 2961 2961 
20 16 16 20 20 
BK/GY BK/LB BK/LB BK/YL BK/YL 
> 
= FWD — e LHD 
те дур ee RHD 


8W-15 GROUND DISTRIBUTION 


8W - 15 - 15 


— 7 MODULE-ALL 
Г E 
| | DRIVE 
CONTROL 
ao Jm 
(8W-31-9) 


2967 
20 
ВК 


0 6302 


078W-10 


8W - 15 - 16 


Г 2 1 LATCH- 


DOOR- 
| | LEFT 
|__| REAR 
2427 (OPTION 1) 

ses (8W-61-6) 

(8W-61-7) 


RHD А LHD 


EXCEPT 


BASE А BASE 
| | 
Z929 2928 7928 
20 2 20 
BK вк BKILG 


2964 
18 
BKWT 


(8W-15-15) »—— e. 


078W-10 


8W-15 GROUND DISTRIBUTION 


— 7 switch- 
ГЛ ЕУАР 
| | SYSTEM 
MONITOR 
ы) (8W-30-5) 


1Y 


EXCEPT 
CALIFORNIA А CALIFORNIA 


2965 
20 
BK/GY 


— АУ мори. 
г FUEL 
| | РИМР 
| __| (awo) 


1172 003013) 


OPTION1 А, ОРТІОМ2 


7965 2965 
18 20 
BK/GY BK/GY 
КА 


РМ 


Т 7] RECEIVER- 
Г 1 ЗАТЕШТЕ 


| | (8W-47-10) 
E 


4Yc1 


2 л C33 


2961 
18 
BK/YL 


0 6302 


PM701516 


РМ 


Г- 7 7 — 7 AMPLIFIER- 
RADIO 
| | (OPTION 1) 
| _ _ _ _ Jw 
9Үсі үс 
2960 2960 
16 16 
BK/LB BK/LB 
e —— ө 5345 
2960 
16 
BK/LB 
(8W-15-19) ›—ө 


PM701517 


8W-15 GROUND DISTRIBUTION 8W - 15 - 17 
— Амр. 
ГО] ТАШ 
| | 5ТОР/ҒОС- 
RIGHT 
L= J (EXPORT) 
(8W-51-6) 
— Амр. 
ГЛ ТАШ 
| | 5ТОР- 
RIGHT 
Ld (EXCEPT EXPORT) 
vv 3Y 
(8W-51-5) 
— - SPEAKER- 
г SUBWOOFER 
| | (ew.a7-3) 
2Y 
— Амр. 
ГЛ ВАСКИР- 
| | RIGHT 
L __ _] (6W5t3) 
1 жи 
— — — — -woDULE- 
Г 1 TRANSMISSION 
| | CONTROL 
L _| (OPTION 2) 
ЕЕ Үс? (8W-31-2) 
— 7 switcu- 
г STOP 
| | LAMP 
| __| (8w30-14) 
5 “2 
2980 2960 2960 2964 2967 2967 2967 
20 20 16 20 18 18 18 
BKILB BKILB BKILB BKIWT BK BK BKIT 
9----9----9-----5-----9----9-----6 6303 
vv OPTION 2 
078W-10 


8W - 15 - 18 


Г — илтен- 
DOOR- 
| | RIGHT 
|__| REAR 
— T (8W-61-6) 
e4Y 
Bo (BW-61-8) 
LHD EXCEPT 
ВАФЕВНО А LHD BASE 
| | 
7928 7928 
20 20 
BKILG BK 
----/-- 
9 | C309 
2964 
18 
BKIWT 
(8W-15-17) »—— Ф. 


078W-10 


8W-15 GROUND DISTRIBUTION PM 
— 7 HEATER- 
г SEAT 
| | ВАСК- 
RIGHT 
L y J (8W-63-3) 
gn Г — 7] TRANSPONDER- 
Vil TIRE 
| | | PRESSURE- 
RIGHT 
2 L_ J REAR 
зү 
|| (8\\-40-11) 
7940 
18 
— 7]LATCH- ВК — 7 LANP- 
ГОО] DOOR- г TAIL 
| | LEFT | | TURN- 
ВЕАВ А RIGHT 
5 4Ү J omona ГЛ HEATER. Y sna) 
(8W-61-6) | | ЗЕАТ 
CUSHION- 
RIGHT 
L Е Ј (8W-63-3) 
2940 
18 
ВК — J LATCH- 
г DOOR- 
2% | | PASSENGER 
| ___| (GASE/HIGHLINE) 
ЕХСЕРТ 77 T (8W-61-3) 
BASE ^ BASE 94 (8W-61-5) 
| | 
7928 7928 2940 2960 
20 20 18 20 
BK BKILG BK BKILB 
м—„——^/ 
9 | C308 7% с304 10% C303 
2964 2961 2960 2965 2964 
18 20 20 20 20 
ВКЛҮТ BKIYL BKILB BK/GY BKWT 
ес 
e LHD 
Фе RHD 


PM701518 


РМ 


PM701519 


8W-15 GROUND DISTRIBUTION 


Г m 1 MODULE- 


FUEL 
| | PUMP 
| __| (8W30-13) 
ян 4 Y C1 
#4 
OPTION1 4 ОРПОМ 2 
2964 2964 
20 18 
BK BKWT 
— —# 


(8W-15-18) »——. e. 


— ~- MIRROR- — 7 LATCH- 
г OUTSIDE EE DOOR- 
| | REARVIEW- | | PASSENGER 
| _ | PASSENGER ШЕШІСНЕ 
5577 (81-824) gy” (80461-5) 
2960 2960 
20 20 
BKILB BKILB 
• • 5349 
(RHD) 
2960 
20 
BKILB 
15 6302 
2960 
20 
BKILB 
е 6303 
= FWD 
кн AWD 


8W - 15 - 19 


078W-10 


РМ ———— 8W-18 BUS COMMUNICATIONS 


8W-18 BUS COMMUNICATIONS 


Component Page 
Amplifier-Radio ................... 8W-18-3, 4 
GlUüSter радови “4 ран еі 8W-18-3, 4,7 
Data Link Connector ................. 8W-18-2 
FUSES За ЕТ Sata планира mE. D 8W-18-2 
(8301 uis cse RR наши hele aca i а 8W-18-2 
Module-All Wheel Drive Control....... 8W-18-5, 6 
Module-Anti-Lock Brakes............ 8W-18-5, 6 
Module-Compass .................... 8W-18-7 
Module-Engine Control.............. 8W-18-5, 6 
Module-Hands Free ................ 8W-18-3, 4 
Module-Heated Seats ................. 8W-18-7 


Module-Intrusion Transceiver ......... 8W-18-3, 4 


8W - 18 - 1 
Component Page 
Module-Occupant Classification ....... 8W-18-3, 4 
Module-Occupant Restraint Controller . . 8W-18-3, 4 
Module-Powertrain Control .......... 8W-18-5, 6 
Module-Sentry Key Remote Entry ..... 8W-18-3, 4 
Module-Steering Control .............. 8W-18-7 
Module-Totally | ntegrated 
РОМЕГ 2.2556 аа petra 8W-18-2, 3, 4, 5, 6, 7 
Module-Transmission Control......... 8W-18-5, 6 
Кадоо ели atone dara Фо мене 8W-18-3, 4 
Receiver-Satellite .................. 8W-18-3, 4 
Sensor-SteeringAngle ................ 8W-18-7 
Switch-Bank: «css ecce RE ERR Rue 8W-18-7 


8W - 18 - 2 8W-18 BUS COMMUNICATIONS 
(8W-13-6) 
(23 
Te ape ee Ен кы пареа саз оси аса са те и 71 MODULE- 
[$ > ТОТАЦУ 
ж INTEGRATED 
| | POWER 
| Et B) ELECTRONICS | (8W-13-2) 
| d | (8W-13-3) 
| У (8W-13-20) | 
= DIAGNOSTIC DIAGNOSTIC 
| CAN C (4) CAN C (-) | 
| | 
E ыш ЕЕЕ ЕН з SS D —^— пр рај е ее € E 
9 Y ст 2 Y сз 10 Y C3 
А933 072 D71 
20 20 20 
RD WT/TN WTIDB 
el 6 14 
mM ge Se eee = DATA 
Е LINK 
| CONNECTOR 
IEEE SERE 
4 5 
711 711 
20 20 
BK/BR BK/BR 
е — ө 9340 
(81-15-12) 
711 
20 
BK/BR 
© 6301 
(8W-15-12) 


078W-10 


PM 


PM701802 


РМ 


(8W-13-6) 


8W-18 BUS COMMUNICATIONS 


8W - 18 - 3 


[pee еи  mopute. 
| | ТОТАЦУ 
E INTEGRATED 
| gm — ELECTRONICS ИТЕРЕ sensus 
| CANB | (8W-13-2) OCCUPANT 
| | _ 8050) | (8w-13-3) | самв | RESTRAINT 
Ln БА HERMES | BUS () | CONTROLLER 
b сз 4 | C1 (849-3) 
D54 D54 
20 20 
WTIPK WTIPK 
е e • Ф 5301 
054 054 054 
20 20 20 
WTIPK WTIPK WTIPK 
4 Л C200 1x C304 ЗА C313 
D54 D54 D54 D54 
20 20 20 20 
WTIPK WT WT WTIPK 
x 
"m bn ae 
— = MODULE- — = RECEIVER- — = AMPLIFIER- 
s d OCCUPANT Er | SATELLITE us И RADIO 
CLASSIFICATION (8W-47-4) (8W-47-4) 
L .] (8W-43-3) = _ 
• • • ..---------ө525 
| 
054 
20 
WTIPK 
3 ^ C202 
D54 D54 D54 D54 D54 
20 20 20 20 20 
WTIPK WTIPK WTIPK WTIPK WTIPK 
"i zo dm "m У | 
Fans | MODULE- Fehn g | CLUSTER Гсдув | RADIO Fez g | MODULE: Гслув | MODULE- 
Bus () | HANDS BUS () | (80/402) BUS () | (8W-47-4) BUS () | INTRUSION BUS () | SENTRY KEY 
| | ЕВЕЕ | | | | (84.55.4) | | TRANSCEIVER | | ВЕМОТЕ 
С _|(8\\-552) NEN MEME L __ _|(8\\-39416) | _ J ENTRY 
= - - = — - (8\ү-39-2) 


PM701803 


Х NOTE: 054, 055 CIRCUITS ARE TWISTED PAIR 


078W-10 


8W-18 BUS COMMUNICATIONS 


D55 
20 
WT/OR 


4 AX C313 


D55 
20 
WT/OR 


"e 


[ can в | RECEIVER- 


PM 


— 7 MODULE- 
[|] OCCUPANT 
| cans | RESTRAINT 
| BUS (+) | CONTROLLER 


2 Ї ст (81043-3) 


ESTERI AMPLIFIER- 


| BUS (+) | SATELLITE | BUS (+) | RADIO 
(8W-47-4) (8W-47-4) 
е ө ө 5206 
055 
20 
WTIOR 
4 ^ C202 
055 055 055 
20 20 20 
WT/OR WTIOR WTIOR 
| с Ај C1 6 l 
Teme 100 Duel, с Голи 
BUS (+) | (8W-47-4) | BUS (+) | | BUS (+) | 
| (8W-55-4) TRANSCEIVER REMOTE 
ee L __ _] (8W-39-16) L _ JENRY 
ш = — - (8\\-39-2) 


Х NOTE: 054, 055 CIRCUITS ARE TWISTED РАК 


(8W-13-6) 
BATT A0 (8W-13-7) 
ийа кош ан 1 MODULE- 
| | TOTALLY 
INTEGRATED 
| Гө ELECTRONICS | POWER 
CANB (8W-13-2) 
| BUS (+) | (8W-13-3) 
3 || сз 
055 
20 
WTIOR 
ө ө 
р55 055 
20 20 
WTIOR WTIOR 
БЛ C200 2 A C304 
D55 D55 
20 20 
x WTIOR WTIOR 
d c1 
— = MODULE- 
E в] OCCUPANT 
| BUS (+) | CLASSIFICATION 
| __ | 80433) 
е ө 
р55 р55 
20 20 
WTIOR WTIOR 
al 2! са 
Гслмв | 5. Гсдмв | CLUSTER 
| BUS (+) | FREE | BUS (+) | (80440-2) 
| __ | (80-552) | __| 
078W-10 


PM701804 


РМ 


13 
"w^ | MODULE- 
Poan cl ANTI- 


1895 О | Lock 


BRAKES 
L-4 (8W-35-3) 


PM701805 


8W-18 BUS COMMUNICATIONS 8W -18-5 
1 MoDuLE- 
TOTALLY 
| INTEGRATED 
POWER 
(BW-13-2) 
| (8W-13-3) 

— 7 MODULE-ALL — 7 MODULE- 
ГОО] WHEEL г TRANSMISSION 
| canc | DRIVE | canc | CONTROL 

BUS (-) | CONTROL BUS (У | (CVT) 
US J (AWD) ps (BW-31-2) 

| (8W-31-9) | 

D64 D64 

20 20 

WTILB WTILB 
• e 5303 
& 

• • 5100 

064 064 

20 20 

WTILB WTILB 
54Å C1 66 Å C1 

— -] MODULE- — = MODULE- 
E с | POWERTRAIN ЕП c1 ENGINE 
| BUS (-) | CONTROL | BUS (0) | CONTROL 

(GAS) (DIESEL) 
L—-4 (BW-30-5) L—-4 (8W-30-20) 


3¢ NOTE: D64, D65 CIRCUITS ARE TWISTED PAIR 


078W-10 


(8W-13-6) 
BATT A0 (8W-13-7) 


B(+) ELECTRONICS 


31 i C103 


D65 
20 
WT/BK 


12 


ANTI- 

| BUS (+) | Lock 
BRAKES 

LJ (8W-35-3) 


8W-18 BUS COMMUNICATIONS 


7) MODULE- 
ТОТАЦУ 
INTEGRATED 
POWER 
(8W-13-2) 
(8W-13-3) 


— 7 MODULE-ALL 
ва WHEEL 
| canc | DRIVE 
BUS (+) | CONTROL 
E (AWD) 


| (8W-31-9) 


MÀ C 

— -] MODULE- 
ET cl POWERTRAIN 
| BUS (+) | CONTROL 


ШЕШІС 
БЕ 


8W-30-5) 


— -| мори. 
[|] TRANSMISSION 
| самс | СОМТВОЕ 


| BUS (+) | (CVT) 


T ст (0031.2) 


І 5304 


ө 5002 


воД C1 

Гсанс1 UNE 
BUS (+) 

| | CONTROL 


(DIESEL) 
L-J (8W-30-20) 


Х NOTE: 064, D65 CIRCUITS ARE TWISTED PAIR 


PM 


PM701806 


РМ 


РМ701807 


MODULE- 
[|] HEATED 
| им | seats 


| BUS | (8\\-63-2) 


SWITCH- 
Гк 1 ВАМК 


8W-18 BUS COMMUNICATIONS 


— T] CLUSTER 
LIN 
| BUS | (8W-40-3) 


HM 


(8W-13-6) 
BATT A0 (8W-13-7) 
Bis) ELECTRONICS 
CANC CANC 
BUS (+) BUS () 
ii C2 ai C2 
D265 D264 
20 20 
WTIBK DBIWT 
2 ГУ сіз 
0265 0264 
20 20 
DB/WT DBIWT 
34 A 33 A C201 
D265 0264 
20 20 
DB DBIWT 
1A 2A 
Г canc CAN 5 7] SENSOR- 
STEERING 
EL BUSC) | ANGLE 
L (ESP) 
E E (8W-35-5) 
(8W-65-2) 
е е 
0506 0506 
20 20 
WTIDG WTIDG 
1À C3 2 


Г LIN 1 MODULE- 


COMPASS 
| (8W-40-3) 


7] MODULE- 


| TOTALLY 

INTEGRATED 

| POWER 

| (84-1372) 
(8W-13-3) 


е 5207 


3À C1 
MODULE- 

Ган т 1 STEERING 

| | CONTROL 


| ___| (884455) 


(8W-50- B 
7 52- 2 
( -3) 
( 2) 


8W - 18 -7 


078W-10 


РМ--------------- 8W-20 CHARGING SYSTEM ———— 8W - 20-1 


8W-20 CHARGING SYSTEM 


Component Page Component Page 
Battery ossa seu нат 8W-20-2, 3 Module-Engine Control................ 8W-20-3 
ҒивіМеГіпк...................... 8W-20-2, 3 Module-Powertrain Control ............ 8W-20-2 
(О ОС ia art шй ыж буз ж ади кн te queens битна 8W-20-2, 3 Module-Totally Integrated Power ...... 8W-20-2, 3 
ЛО; сазан те ат 8W-20-2, 3 Starter .......................... 8W-20-2, 3 


8W - 20-2 


078W-10 


8W-20 CHARGING SYSTEM 
GAS 
е е е 5113 ЈЕ СЕМ 
| | FELD 
А0 А0 | CONTROL 
Ы S 51Y C2 
RD RD 
ШЕ: ВАТТЕВҮ c9 
— | (8W-13-6) MODULE- 
к= EN TOTALLY 
= | | INTEGRATED 
= | ___| POWER 
© — — (8W-13-2) 
(8W-13-3) 
2912 2901 
4 4 
ВК ВК 
© G101 2 с100 
(8W-15-2) (8W-15-2) 
e e S150 
FUSIBLE 
LINK 
А0 A802 A801 K20 
4 10 6 20 
RD DG RD/GY BR/GY 


Г à 7] STARTER 
|  (8W-21-3) 


ol 


== m MODULE- 


POWERTRAIN 
GEN | CONTROL 


53 Y C1 


е 5101 


FUSIBLE 
LINK 


GENERATOR 


PM 


PM702002 


РМ 


РМ702003 


Г ве) | STARTER 
|  (8W-21-3) 


L_J 


8W-20 CHARGING SYSTEM 


DIESEL 


d. | 


Е 


ВАТТЕВҮ 
(8W-13-7) 
2912 2901 
6 4 
ВК ВК 
-9. G101 -9. G100 
(8W-15-2) (8W-15-2) 
GEN 
| OUTPUT 
FUSIBLE L SIGNAL 
LINK 64 Y C1 
A802 
10 K92 
LB 20 
BR/YL 
ө 5150 
uyo 


8W - 20 
e S113 
А0 
6 
RD 
C9 
Q 
MODULE- 
Г ве | TOTALLY 
| | INTEGRATED 
L _ POWER 
— — (8W-13:2) 
(8W-13-3) 
MODULE- 
CHARGE CHARGE  , ENGINE 
INDICATOR INDICATOR | CONTROL 
SIGNAL SIGNAL | (8W-30-22) 
26 Y C1 27 1 c1 
G329 G329 
20 20 
VI/OR VTIOR 
• ө 5005 
6329 
20 
VTIOR 
15 Y 6100 


GENERATOR 


-3 


078W-10 


РМ ————————————— 8W-21 STARTING SYSTEM 


8W-21 STARTING SYSTEM 


Component Page 
Battery os ics rx Pa ee ИР 8W-21-3 
Fusible LINK ........................ 8W-21-3 
ЕРЕ 8W-21-2 
6250: "TIC" нео 8W-21-2 


8W -21-1 
Component Page 
Module-Sentry Key Remote Entry ....... 8W-21-2 
Module-Totally Integrated Power ...... 8W-21-2, 3 
Stal tel iso ven gea ar wo ERAN Quee das 8W-21-3 
Switch-Ignition ...................... 8W-21-2 


8W - 21 - 2 ——— —— 8W--21 STARTING SYSTEM — РМ 


(80-136) 
BATTAO |437) 


Г ве 71 ELECTRONICS | INTEGRATED 
| | | | POWER 
CAN B САМВ (8W-13-2) 
| BUS (-) BUS (+) | | (8W-13-3) 
ENG Бош nn 
11Y C3 3 Y сз 
D54 D55 
20 20 
WTIPK WTIOR 
е 5301 е 5302 
(8W-18-3) (8W-18-4) 
D54 D55 
20 20 
WTIPK WTIOR 
е 5205 е 5206 
(8W-18-3) (8W-18-4) 
x 
D54 D55 
20 20 
WTIPK WTIOR 
TA 6A 
CAN B oe SENTRY KEY 
| BUS (-) BUS (+) IGNITION | REMOTE 
SWITCH 
L sense | ENTRY 
ee i TOUR Аы (8W-39-2) 
1Y 
G20 
20 
VT/BR 
24. 
p———————————--— — —1 SWITCH- 
| | IGNITION 
— 10FF 
| 1 |2АСС 
| | 3RUN 
4 ЗТАВТ 
| 5 KEY IN 
juo Шок кане те Ен кке eti eere — 6 KEY OUT 
тү (8W-13-8) 
2937 
20 
BKIYL 
CVT А MTX 
2937 
20 
BKIYL 
ө S217 
(8W-15-7) 
EXCEPT 
BASE А BASE 
| 
2937 2937 
16 16 
BKIYL BKIYL 
—— 
2 6200 2 6250 8 NOTE: 054, 055 CIRCUITS ARE TWISTED PAIR 
(8W-15-7) (8W-15-8) 
078W-10 


PM702102 


РМ 


РМ702103 


8W-21 STARTING SYSTEM 


B(4) ELECTRONICS 


Ф 
MODULE- 
TOTALLY 
INTEGRATED 
POWER 
(8W-13-2) 
(8W-13-3) 
A0 
4 
RD 


8W - 21-3 


e 5113 
(8W-20-2) 
(8W-20-3) 


AO 
6 


ү 
КУ 


ВАТТЕВУ 


(8\\-13-6) 
(8W-13-7) 


P 


ОИ 


Г a 7 СЕМЕКАТОК 


| | (80-202) 
TE (8W-20-3) 
o 
A801 
6 
RD/GY 
ө 5150 
(8W-20-2) 
(8W-20-3) 

GAS DIESEL 
FUSIBLE FUSIBLE 
LINK LINK 
A802 A802 
10 10 
DG LB 
(8W-20-2) (8W-20-3) 

STARTER 

1 PULL-IN 

2 HOLD-IN 


078W-10 


PM 8\\-30 FUEL/IGNITION SYSTEM 


8W-30 FUEL/IGNITION SYSTEM 


Component Page 
Assembly-Valve Віоск................ 8W-30-17 
Battery «s са а каља њи вия 8W-30-19 
Capacitor-Ignition................... 8W-30-12 
Cluster ........................... 8W-30-13 
Coil-Ignition 1..................... 8W-30-12 
Coil-Ignition 2 ..................... 8W-30-12 
Coil-Ignition 3 ..................... 8W-30-12 
Coil-Ignition 4 ..................... 8W-30-12 
Fan Module-Radiator Cooling.......... 8W-30-15 
FUSES. исељава be eda б еже кей 8W-30-14 
Ризе 10: коеш кже кюе ек gn priu 8W-30-19 
Fusel8..i.. ia i Rl Ra e 8W-30-2 
Рибе 23. ои кирен кш E аз 8W-30-2, 19 
FUSE 26 шига ижа RR dU. а 8W-30-2, 18 
Fuse 28... sg oss ke rsen 8W-30-3, 14, 16 
Fuse 32... ues edes road 8W-30-2, 16 
FUSE ЭЗ» гез de ier Poe чад дена 8W-30-2, 3 
Fuse/Relay Block ................... 8W-30-19 
Fusible Link ....................... 8W-30-11 
GILO P 8W-30-7, 9, 13, 15, 18 
GILL а RES E 8W-30-3, 15, 16 
ӨЛ? og ine tad RR E RE кты 8W-30-9, 19 
8302 кизик зит о ва и 8W-30-5, 13, 14 
СЕБЕР 8W-30-13, 14 
Generator wee блажа resa eds ыз 8W-30-11, 22 
Glow Рид 1....................... 8W-30-19 
Glow Рида 2........................ 8W-30-19 
Glow Рида 3........................ 8W-30-19 
Glow Рида 4....................... 8W-30-19 
Heater-PCV ....................... 8W-30-13 
Injector-Fuel 1....................... 8W-30-4 
Injector-Fuel 2...................... 8W-30-4 
Injector-Fuel 3 ...................... 8W-30-4 
Injector-Fuel 4 ...................... 8W-30-4 
Injector-Fuel-No. 1 .................. 8W-30-24 
Injecor-Fuel-No. 2 .................. 8W-30-24 
Injecor-Fuel-No. З .................. 8W-30-24 
Injector-Fuel-No. 4 .................. 8W-30-24 
Module-Engine Control ...... 8W-30-2, 14, 16, 17, 

18, 19, 20, 21, 22, 23, 24 
Module-Fuel Ритр .................. 8W-30-13 
Module-Glow Plug .................. 8W-30-19 


. . BW-30-2, 3, 4, 5, 6, 7, 
8, 9, 10, 11, 12, 14 


Module-Powertrain Control 


8W - 30-1 
Component Page 
Module-Steering Control........... 8W-30-11, 20 


Module-Totally | ntegrated Power . . 8W-30-2, 3, 4, 5, 
13, 14, 15, 16, 18, 19, 20 


Ке/ау-Маіп......................... 8W-30-2 
Relay-Radiator Fan-Low/High ......... 8W-30-15 
Relay-Radiator Fan-Series/Parallel...... 8W-30-15 
Sensor-Accelerator Pedal Position... . 8W-30-10, 21 
Sensor-Brake Fluid Level ............. 8W-30-15 
Sensor-Camshaft 1/1 Position........... 8W-30-7 
Sensor-Camshaft 1/2 Position......... 8W-30-6, 8 
Sensor-Camshaft Position............. 8W-30-23 
Sensor-Crankshaft Position ....... 8W-30-6, 7, 23 
Sensor-E ngine Coolant Temperature .... 8W-30-22 
Sensor-Engine Coolant Temperature 1 . . . . 8W-30-7 
Sensor-E ngine Coolant Temperature 2 . . . . 8W-30-8 
Sensor-Fuel Temperature ............. 8W-30-22 
Sensor-I ntake Air Temperature ......... 8W-30-8 
Sensor-I паке Air Temperature/Boost 

Ргеббиге а vase o RE E ERR 8W-30-21 
Sensor-Knock ...................... 8W-30-11 
Sensor-MAP ...................... 8W-30-6, 7 
Sensor-Mass Air Ном................ 8W-30-17 
Sensor-Oil Temperature ............... 8W-30-8 
Sensor-Oxygen 1/1 ................... 8W-30-9 
Sensor-Oxygen 1/2 ................... 8W-30-9 
Sensor-Transmission Range ............ 8W-30-8 
Sensor-Vehide Speed ................ 8W-30-10 
Solenoid-A/C Compressor .......... 8W-30-11, 23 
Solenoid-Camshaft 1/1Position ......... 8W-30-4 
Solenoid-Camshaft 1/2 Position ......... 8W-30-4 
Solenoid-EVAP Purge ................ 8W-30-11 
Switch-Clutch Interlock .............. 8W-30-14 
Switch-EVAP System Monitor .......... 8W-30-5 
Switch-Engine Oil Pressure ........... 8W-30-11 
Switch-Ignition.................004. 8W-30-18 
Switch-Oil Pressure ................. 8W-30-23 
Switch-Stop Lamp .................. 8W-30-14 
Throttle Body ы» луй Себе ачар 8W-30-6 
Valve-EGR Air Flow Control........... 8W-30-18 
Valve-Manifold Ном .................. 8W-30-7 


8W - 30-2 


8W-30 FUEL/IGNITION SYSTEM 


(8W-13-6) 
BATT А0 (8W-13-7) 


| А А А А 
| FUSE FUSE FUSE FUSE 
33 18 23 26 
| 10А 40А 15А 15А 
| У (8W-13-20) У (81-13-14) У (8W-13-14) У (81-13-15) 
| — 
L -— — — — = = “Мб — — = = = M о — — ~ = = = = = Ме = = 
11Y C14 7 Y C8 22 Y C8 6 Y C10 5 Y C10 
A935 А14 К542 K344 K343 
20 12 12 18 18 
RD/LB RD/YL BR DBILB DB/LG 
GAS DIESEL 
e S009 £g e ÁN 
(8W-13-20) 1% C105 4 Л C103 5 М C100 e S008 
(8W-13-14) 
A935 А14 K344 K344 
20 12 18 18 
RDILB RDIYL BRIGY DBILB 
TO TO TO 
$104 C100 C100 
K542 (8W-30-12) (8W-30-17) (8W-30-4) 
12 
BR 
BBA BIA 
RELAY- 
MAIN 
Ба (IN F/RB) 
(8W-11-5) 
B10 Y вту вв“ 
K51 
20 
BRILG 
GAS | DIESEL 
58 A C1 
лм \ MODULE- 
Г мм | POWERTRAIN 
| CONTROL 
CONTROL ( 
= = 49A C1 
Г man \МООШЕ- 
| RELAY ou 
(сотка, ( CONTROL 


078W-10 


PM 
MODULE- 
Д TOTALLY 
ж | МТЕСВАТЕО 
FUSE | РОМЕК 
32 (8W-13-2) 
30A | (8W-13-3) 
Y (8W-13-16) | 
| 
2 
1Y ctt 
K342 
14 
BR/DG 
TO 
S007 
(8W-30-3) 
PM703002 


РМ 


FROM 
MODULE- 
TOTALLY 

INTEGRATED 

POWER 
(8W-30-2) 


K342 


RELAY 
OUTPUT 


| 


8W-30 FUEL/IGNITION SYSTEM 


8W-13-6) 


( 
BATT A0 (8W-13-7) 


GAS 


| 
| 
| | IGNITION | 
| | SWITCH FUEL | 
| OUTPUT STARTER PUMP 
| (RUN-START) CONTROL CONTROL | 
| Е 
| ДА 
| FUSE 
| 28 
10А 
| У (811-13-18) 
РГ НИСО ны (без зз a 9 => = = = = 
5У СТ 4 Y ct 2Y C2 4 Y C2 
F202 
20 
PKIGY 
e S007 e S003 
(8W-13-16) (8W-13-18) 
K342 F202 1752 Kat 
14 20 20 20 
BR/DG РКІСҮ DG/OR BR 
|, le Jl. Je 
FUSED IGNITION STARTER FUEL FUSED | MODULE- 
MAIN SWITCH CONTROL PUMP 
RELAY OUTPUT CONTROL 
OUTPUT (RUN-START) 
GROUND \ 
4 Y C1 
2925 
16 
BKIYL 
© 6111 
(BW-154) 


PM703003 


8W -30 -3 
— мор. 
TOTALLY 
| INTEGRATED 
| POWER 
(8W-13-2) 
| (8\ү-13-3) 
| 
| 
| 
^ | 
FUSE | 
33 | 
10А 
У (вүү-13-20) | 
— = = = _ 
19 Y СМ 
A931 
20 
RD/WT 
J c1 
ве) POWERTRAIN 
| CONTROL 
/ 
| 
078\\-10 


8W - 30 - 4 


SOLENOID- 
CAMSHAFT 
1/1 POSITION 


SOLENOID- 
CAMSHAFT 
1/2 POSITION 


8W-30 FUEL/IGNITION SYSTEM 


PM 


GAS 
FROM 
MODULE- 
TOTALLY 
INTEGRATED 
POWER 
(8W-30-2) 
K343 
18 
DBILG 
4 | C100 
K343 
20 
ВАМ. 
.-------9--------9---------е510 
(8W-13-15) 
K343 K343 K343 K343 
16 16 16 16 
BR/YL BR/YL BR/YL BR/YL 
INJECTOR- INJECTOR- INJECTOR- INJECTOR- 
gay | РЈ. сезу | 003 сех | FueL2 gay | РВ 
1 1Y 1 1Y 
K14 кіз к12 ки 
20 20 20 20 
BR/TN BRILB BRIDB ВАМ. 
22 Дс2 МА C2 24 АС? ЗА C2 
INJECTOR 4 INJECTOR 3 INJECTOR 2 INJECTOR 1 | 2. xi 
CONTROL CONTROL CONTROL CONTROL | РОМЕНТЕ 
Ca ре ии е аа а а аа весла а БЕН m 
PM703004 


078W-10 


РМ 


PM703005 


8W-30 FUEL/IGNITION SYSTEM 


8W - 30-5 


СА5 
(8\\-13-6) 
ВАТТ А0 (8W-13-7) 
eS кей SS SSS ке) есіне — MODULE- 
| | TOTALLY 
Г 8) | ELECTRONICS INTEGRATED 
| | POWER 
| | cac can | Je 
| [Buse _ _ _ 8080) | | 
I —————————— МА = = == шашы — 
1Y C3 9 Y C3 
D65 D64 
20 20 
WT/BK WT/LB 
e 5304 e 5303 
(8W-18-6) (8W-18-5) 
D65 D64 
20 20 
WT/BK ТІГЕ 
СГ ЕТКЕН se НИЕ 30 ^ c403 
SWITCH- 
EVAP 
p p SYSTEM 
GROUND | MONITOR 
ш. ШУ (ЕХСЕРТ ЕХРОВТ) 
ЕХСЕРТ ЕХСЕРТ 
ABS д АВ ABS ^ ABS AND >~ FWD AND А FWD 
D65 064 K106 2965 
20 20 18 20 
WT/BK ТІГЕ VTILB BK 
è sii e Sidi 1А C300 2 A C300 
(8W-18-6) (8W-18-5) K107 K107 2965 2965 
18 18 20 20 
ha di о У -“ 
VTIWT VTINT BK/GY BK/GY 
— 0,——— ч — ---/ 
10 А с103 
| 9 6302 
065 064 K107 (8W-15-16) 
20 20 20 
WT/BK ТІГЕ VTINT 
al C1 ul C1 al C1 
Г CANC CANC ES P ERI 
/ BUS (+) BUS (-) SIGNAL / PONERTR 
| | 
ү ЕН аа ee И 22-2 X 
3 NOTE: 064, D65 CIRCUITS ARE TWISTED PAIR 
078W-10 


078W-10 


SIGNAL 


5 VOLT SENSOR 


8W-30 FUEL/IGNITION SYSTEM 


GAS 


СМР 1/2 | 


SENSOR-MAP 


та MODULE- 
POWERTRAIN 
/ CONTROL 


CMP 1/2 


SIGNAL 


5 VOLT 


TO TO 
S106 S107 
(8W-30-7) (8W-30-8) 
e e • 5102 
F855 F855 
20 20 
PKIYL РКМ. 
5 VOLT ащ 5 VOLT 
SUPPLY SUPPLY 
ETC TP SENSOR ETC CKP SENSOR 
MOTOR (*) GROUND MOTOR()  TPSIGNAL1 TP SIGNAL 2 SIGNAL 
1 T 1 CT T 
К124 К922 К126 Ко? K122 Код K900 
20 20 20 20 20 20 20 
DB/GY BRIDB DBILG BRIOR BRIDG BRILB 08/06 
то 
8106 
(8W-30-7) 
1А са 62.4 C2 25 А C2 64Å C2 ӨЗА C2 79 Д C2 
Г ЕС TP SENSOR ETC TPSIGNAL1 — TP SIGNAL 2 CP \ EC Án 
/ MOTOR (+) GROUND MOTOR (-) SIGNAL РОМЕНТЕ 
| 
ш е — — He СЕС — 


SENSOR- 
CAMSHAFT 1/2 
POSITION 


SENSOR 


SENSOR- 
CRANKSHAFT 
POSITION 


PM703006 


PM 


РМ 


е 5108 


РМ703007 


ЗЕМЗОК 
GROUND 


8W - 30-7 


FROM 
SENSOR-MAP 
(8W-30-6) 


SENSOR- 
ENGINE 
COOLANT 
TEMPERATURE 1 


SENSOR | MODULE- 


8W-30 FUEL/IGNITION SYSTEM 
GAS 
FROM 
SENSOR- 
CRANKSHAFT 
POSITION 
(8W-30-6) 
K900 
20 
DB/DG 
e 
K900 
20 
DB/DG 
SENSOR- 
UE CAMSHAFT 1/1 ТА 
POSITION 
5 VOLT CMP 1/1 E d 
SUPPLY SIGNAL 
2Y 
K857 
20 
BRILG 
ө 5105 
VALVE- 
MANIFOLD 
SUPPLY FLOW 
MFV 
CONTROL 
K857 K44 K2 
20 20 20 
BR/LG DB/GY VT/OR 
ТА C2 42A C2 57 А 62 83 А C2 
MFV 5 VOLT CMP 1/1 ECT 1 
CONTROL SUPPLY SIGNAL SIGNAL 


GROUND J 


8W - 30 - 8 


е 
K915 
20 
BRIWT 
2A 
Г — 7] sensor- SENSOR- 
TRANSMISSION INTAKE AIR 
| ставт | RANGE TEMPERATURE 
| ENABLE | (8W-31-3) 
10 1y 
F963 
20 
PK/DB 
22 А C103 
F963 Кот 
20 20 
PK/DB BK/RD 
37Å c1 ВА c2 
J ENABLE SIGNAL 
| 
\_ 


078W-10 


2Y 


K222 
20 
BR/YL 


GAS 


SENSOR- 
ENGINE 
COOLANT 
TEMPERATURE 2 


8W-30 FUEL/IGNITION SYSTEM 


2А 


SENSOR-OIL 


2! TEMPERATURE 


1Y 


G24 
20 


VT/BR 


PM 


FROM 
SENSOR- 
CAMSHAFT 1/2 
POSITION 


(8W-30-6) 


K915 
20 
BRIWT 


SENSOR | MODULE- 
GROUND , POWERTRAIN 


CONTROL 


PM703008 


РМ 


РМ703009 


8W-30 FUEL/IGNITION SYSTEM 


8W - 30-9 


GAS 
транш иы какы ы ыиы инак сода оса ба MODULE- 
) | POWERTRAIN 
02 1A 02 1/2 CONTROL 
02 1/1 HEATER HEATER 0242 | 
\_SIGNAL см CONTROL _ __ , ЗСМАС А 
"| is T 4Y C1 
k41 код К299 к141 
20 20 20 20 
BK/DG ВЕЈОВ BRIRD DBYL 
2 4 
SENSOR- 
ый É OXYGEN 1/2 
1 3Y 3Y 1Y 
2916 K902 K904 
18 20 20 
BK BR/DG DB/DG 
ө 5108 4 с2 J C1 
(8W-15-3) [ Т 02 12 Ет 
J RETURN RETURN j 
CONTROL 
2916 | 
16 
БК л еи и са ES A 
3 A C100 
2909 2924 
16 18 
BKIWT BKILB 
е 6110 е 6112 
(BW-15-3) (BW-15-5) 


078W-10 


8W - 30 - 10 


8W-30 FUEL/IGNITION SYSTEM PM 
GAS 
таи касе аи escc ue ——_= я MODULE- 
; POWERTRAIN 
APP VEHICLE , CONTROL 
APP APP SENSOR 5 VOLT SENSOR SPEED 
ROUND 2 SUPPLY 5012 __ SIGNAL 1__ GROUND _ __ __ SUPPLY _  _ ,GROUND — SIGNAL \ 
Big М ЖБ 2M non ч 
K29 Коз K167 F856 Кот4 K75 
20 20 20 20 20 20 
WTIBR BRIOR ВВМ. ҮШРК DB/PK DB/OR 
8Y | Y b6YyY русе 334. 9 A с103 
Кот4 K75 
18 18 
BRIWT WT/OR 
SENSOR VEH SENSOR- 
СВОЙМО VEHICLE 
SPEED 
SIGNAL 
5VOLT 
EXCEPT 
EXPORT А EXPORT 
| 
К29 коз K167 F856 F856 
20 20 20 20 20 
WTIBR BRIOR BR/YL БЯ ҮШРК 
ө ө 5336 
————— S r 
F856 
20 
ҮШРК 
SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


P oam 
| SENSOR 5VOLT 
| GROUND2 _ SUPPLY 
21 et ii c1 
K400 K858 
20 20 
BRIVT BRIGY 
У ^ ву 
K400 K858 
20 20 
BRIT BRIGY 
078W-10 


PM703010 


РМ 


8W-30 FUEL/IGNITION SYSTEM 


8W -30 - 11 
GAS 
=з SSS шз шсш MODULE- — — — — — — — GENERATOR — — —]SsoLENOID-AC 
Г sic, STEERING Г СЕМ 4 (8W-20-2) Г АС E COMPRESSOR 
l sc SIC switcH | CONTROL | GEN FIELD | | compressor | (gw-42-3) 
| SIGNAL 2 SIGNAL 4 GROUND | (8W-33-2) | SENSE CONTROL | | CONTROL | 
4 Y C2 6 Y C2 gy са  (8W-33-3) 2 1Y У 
FUSIBLE 
LINK 
үт? vn V937 A803 
20 20 20 2 
ORIVT VI/OR VTILG WT 
(8W-20-2) 
10 X m «Y 6201 e S101 
(8W-20-2) 
ү72 vn V937 A804 
20 20 20 16 
ORVT VI/OR VI/BR RDIGY 
A СОВА 2% сто 2 У C100 
ү72 vn V937 A804 K20 C27 
20 20 20 16 20 20 
ORVT VI/OR VTIBR RDIGY BRIGY LBIWT 
Ja Ja Е 53A. C1 БА C2 |. 
Г ас 5С SIC GEN GEN NC \ КАН 
] SIGNAL2 SIGNAL 1 SWITCH SENSE FIELD COMPRESSOR / РОМЕКТА 
GROUND CONTROL CONTROL | 
EVAP EVAP | 
KS KS PURGE PURGE ЕОР | 
L SIGNAL RETURN CONTROL RETURN SIGNAL 
88 Y C2 65 Y C2 39 Y C1 35 Y C1 86 Y C2 
Ка? K942 КБ кто 66 
20 20 20 20 20 
DBILG WTIBR DBT DBIBR VTIGY 
TWISTED 
PAIR 
12 
1 1 
SENSOR- SOLENOID- SWITCH- 
KNOCK (а | evar ENGINE OIL 
PURGE 2 PRESSURE 
2% 
2% 


РМ703011 


078W-10 


8W - 30 - 12 


САРАСПОК- 


+ | IGNITION 


078W-10 


8W-30 FUEL/IGNITION SYSTEM 


COIL- 
IGNITION 1 


е 5112 


GAS 


COIL- 
IGNITION 2 


е 5110 


COIL- 
IGNITION 3 


e 5111 


е 5104 
(BW-13-14) 
K344 
18 
BR/GY 
3A 
COIL- 
IGNITION 4 
2“ 
К15 
18 
DB/GY 
€ S109 
K15 
20 
DB/GY 
73A C2 
77 MODULE- 
SONO POWERTRAIN 
/ CONTROL 
| 


РМ 


PM703012 


РМ 


GROUND 


ә 6110 


(8W-15-3) 


PM703013 


HEATER-PCV 
(DIESEL) 


OPTION 1 


| 
2964 
20 
BK 


8W-30 FUEL/IGNITION SYSTEM 


(8W-13-6) 
BATT A0 (8W-13-7) 


8W - 30-13 


poe co MODULE- 
TOTALLY 
| B) 1 ELECTRONICS | INTEGRATED 
| POWER 
(8W-13-2) 
| т | (8W-13-3) 
UMP 
| | CONTROL | 
| | OUTPUT | 
L -— '————— J 
11Y C7 
| ыйы и SS oes —] CLUSTER 
м | | (8940.3) 
20 FUEL FUEL 
DB/OR | LEVEL LEVEL | 
| SIGNAL 1 SIGNAL2 | 
16 | с2 с2 
ма 
20 
DB/WT DB/BK 
16 М 9g Y C200 
DIESEL ~ GAS 
ө 5390 
| 
м 
16 
DB/OR А 
| 20 
M DB/WT 
#5 | #2 | 
ин 5 С1 HH? C1 
MODULE- MODULE- 
Ва FUEL ү FUEL 
PUMP PUMP 
CONTROL SIGNAL 1 SIGNAL2 | PUMP 
OUTPUT (AWD) 
GROUND GROUND GROUND 
zt 4Y C1 ## 1Y C1 C2 
#4 н 1 
FWD AWD/FWD 
| OPTION2 АМО | FWD ~ OPTION 2 
| | | | 
7964 7964 2965 2965 2965 
18 18 20 20 20 
BKWT = ВКТ BK/GY BK/GY BK/GY 
АИ 
9 6303 2 ә ә 6302 
(8W-15-19) (BW-15-15) 
(8W-15-16) 
= FWD 
ян AWD 


078W-10 


8W - 30 - 14 8W-30 FUEL/IGNITION SYSTEM PM 
(8W-13-6) 
BATT А0 (8W-13-7) 
"1 MODULE- 
| | ТОТАЦУ 
TR 7] ELECTRONICS Г 7427 71 ELECTRONICS INTEGRATED 
| Г ве | B(*) | POWER 
| | | | ®\ 13) 
| IGNITION | ы. 
| | SWITCH | STOP | 
| OUTPUT LAMP | 
(RUN-START) SWITCH 
| OUTPUT | 
| I ^ | 
| ЕЏЗЕ ЕЏЗЕ | 
| 28 3 | 
| 10А 10А | 
pm % (8W-13-8) 
L — — ыыы == J 
БУ СТ 4 Y см 3Y ст Y c3 
г — = 7 MODULE- г = = Змовше. F202 153 
/ / POWERTRAIN / ENGINE 20 18 г — — -]MOoDULE- 
CONTROL CONTROL PK/GY DG/GY / | РОМЕВТВАМ 
[BRAKE | | | BRAKE CLUTCH ' CONTROL 
\_ SIGNAL 1 А \_ SIGNAL \ (INTERLOCK | 
зүс түс ө 5003 е 5308 iL SENA. у 
(80-13-18) (80-13-25) 50 Y C1 
GAS DIESEL 
В15 Е202 
20 20 р —| MODULE- 
DG/WT РК/СҮ j CLUTCH ENGINE 
UPSTOP CLUTCH , CONTROL 
3Y т Y 103 | SWITCH INTERLOCK | 
SIGNAL SIGNAL 
F202 ------ = 
20 19 Y C1 81 Y C1 
РК/СҮ 
w лите 
© 5306 DIESEL GAS 
(80-13-18) | 
В15 Е202 А924 126 T141 
18 20 20 20 20 
DG/WT РК/СҮ DG/WT DG/OR YLIRD 
в al d 17 в У 5104 
SWITCH- 
НЕ т26 T141 
20 20 
DG/OR YLIOR 
B215 L53 SWITCH- 
20 18 CLUTCH 
DG/OR DG/GY INTERLOCK 
1 UPSTOP 
25 Ж C103 2 INTERLOCK 
2967 B215 2 
18 20 || 
BKIVT DG/OR GAS _ А DIESEL 
| | 
52 А C1 
2961 792 
Г onze. T MODULE- x d 
BRAKE | POWERTRAIN = a 
| SIGNAL2 / CONTROL BK. BK 
— ~~" 
раси а | 
9 6303 2 6302 
(8W-15-17) (8W-15-14) 
оо DIESEL 


078W-10 


PM703014 


РМ --------------- 8W-30 FUEL/IGNITION SYSTEM 8W - 30 - 15 
(8\\-13-6) 
ВАТТ А0 (8W-13-7) 
a === 1 MODULE- И 
t а TOTALLY к, 
| вр ELECTRONICS | INTEGRATED Г RELAY- 
| | POWER = | RADIATOR 
| ВКАКЕ | (8W-13-2) FAN-LOW/ 
| | L} _} унон 
| FLUID | (8W-13-3) IN F/RB 
| | Level | | у agv (FIRB) 
| | SWITCH | (8W-11-6) 
| SENSE | 
| T | 
L— — — J OPTION 1 OPTION 2 
12 Y C1 тр 
№23 №23 
10 12 
DB/DG DB/GY 
у 
А | c1 ВД с 
SERIES/ LOWIHIGH ee 
PARALLEL RAD FAN | RADI hs 
RAD FAN RELAY L 
RELAY OUTPUT 
B20 
2 FEED 
DGIRD RAD FAN 
RELAY 
OUTPUT GROUND 
BY C2 A Y C2 
1 OPTION1 А OPTION2 
SENSOR- | | 
ВКАКЕ N24 N24 
FLUID 
LEVEL ud 12 
DG/DB DG/DB 
гү | | 
ө 5033 
(8W-11-6) 
OPTION’ д ОРПОМ 2 
| | 
N210 N24 N24 2904 
12 10 12 12 
DB/DG DG/DB DG/DB BKILG 
2925 | | 
20 
ВКМ. | 
ВЗА ВА 
FT 7 RELAY- 
RADIATOR 
| —] FAN-SERIES/ 
L _| PARALLEL 
—"— - (IN FIRB) 
Бы | (BW-11-6) 
9 6110 9.611 
(8W-15-3) (8W-15-4) 


PM703015 


078W-10 


8W - 30 - 16 


8W-30 FUEL/IGNITION SYSTEM 


DIESEL 
(8W-13-6) 
BATT A0 (8W-13-7) 
[ qu жаа жаа ы сала ЭБЕН ЖЕ сад Я — моршЕ- 
| ў I | ТОТАЦУ 
гишини SSS SS SS SS SS сен ELECTRONICS | INTEGRATED 
| Г ве) | | POWER 
| | (8W-13-2) 
| | IGNITION | | (8W-13-3) 
| | SWITCH FUEL | | 
| OUTPUT STARTER PUMP | 
| (RUN-START) CONTROL CONTROL | 
| Poe сас | 
| л A | 
| FUSE FUSE | 
| 32 28 | 
30А 10А 
| X^ (8W-13-16) У (8W-13-18) | 
L МА. = => == = = = lb ж ж а м о = = мый кә: = = = = _| 
гуси БУ СТ 4Y ct 2Y C2 4 Y C2 
K342 F202 
14 20 
ВР/ОС PKIGY 
" " e S007 e S003 
(8W-13-16) (8W-13-18) 
K342 K342 K342 F202 T752 Kat 
14 14 14 20 20 20 
BR/DG BR/DG BR/DG PKIGY DGIOR оввк 
L 1 В ДИ Je ole 
FUSED FUSED FUSED IGNITION STARTER FUEL | ВЕ 
| МАМ МАМ MAIN SWITCH CONTROL PUMP |ЕМӘМЕ 
RELAY RELAY RELAY OUTPUT CONTROL 
OUTPUT OUTPUT OUTPUT (RUN-START) / 
|, GROUND _ GROUND — GROUND E 
2Y C1 4Y C1 1Y C1 
2925 2925 2925 
14 14 14 
BKIYL BKIYL ВКІУІ. 
2 ry е 6111 
(8W-15-4) 


078W-10 


PM 


PM703016 


PM --------------- 8W-30 FUEL/IGNITION SYSTEM -----------: 8W - 30 - 17 


FROM 
S008 
(8W-30-2) 


SENSOR- 
MASS AIR 
FLOW 


MAF 
SENSOR SENSOR 5 VOLT 
K957 К157 Е855 
20 20 20 
BR/OR BR/OR РКІ. 
WAL -- BA — __ Бе C100 
K957 К157 Е855 
20 2 20 
BK/OR BRIOR РКІ. 
60 À C1 82 A C1 40 ct 
Г МАЕ МАҒ 5 VOLT 
SENSOR SENSOR SUPPLY 
| GROUND SIGNAL 
p — = == = —=——===е == = 
РМ703017 


T ~~ 77 = MODULE- 
) EGR | ENGINE 


( SOLENOID( CONTROL 
X CONTROL. , 


ш 


e —————— e 5104 
(8W-13-14) 


ASSEMBLY- 


VALVE 
SOLENOID 
CONTROL | BLOCK 


EGR COOLER 
BYPASS PRESSURE 


КӚЗ K137 
20 20 
DB/LG DB/OR 
15À C2 29 A C2 
EGR COOLER вот 1 EHE. 
BYPASS PRESSURE — CONTROL 
CONTROL CONTROL 


078W-10 


8W - 30 - 18 8W-30 FUEL/IGNITION SYSTEM PM 
DIESEL 
(8W-13-6) 
BATT A0 (8W-13-7) 
Ба Ба р ш ee | |, 1-2 
| | TOTALLY 
Г вух) | ELECTRONICS А INTEGRATED 
| | | FUSE | POWER 
(8W-13-2) 
| | 51 | МЕ ^ | (6w-13.3) 
| | OUTPUT | X^ (8W-13-15) | 
| | (ТАКТ) j | 
2м ао >с ш e 1) 
12 ү C3 5 Y C10 
K343 
18 
DB/LG 
4 X, C100 
K343 
20 
BRIYL 
е 5103 
(8W-13-15) 
K343 
20 
BRIYL 
8 У C101 
K343 
Г” — = switcr. 16 
| IGNITION IGNITION BRIYL 
| OUTPUT | 2 
(START) | VALVE-EGR 
AY AIR 
FLOW 
EGR EGR CONTROL 
F961 AIR FLOW AIR FLOW 
20 CONTROL CONTROL 
PK/LB VALVE VALVE 
CONTROL 
28 У C201 
F961 F961 
20 20 
РКАВ РКАВ 
14 | C104 
F961 
20 
РКАВ 
А сл 
Г IGNITION EGR EGR \ MODULE- W-15: 
ENGINE (8//-15-3) 
] SWITCH AIR FLOW AIRFLOW / CONTROL 
/ OUTPUT CONTROL CONTROL 2924 
(START) VALVE VALVE 18 
\ CONTROL SIGNAL | BK 
а E 3 A C100 
2909 
16 
BK/WT 
е 6110 
(8W-15-3) 
078W-10 PM703018 


РМ 


РМ703019 


8W-30 FUEL/IGNITION SYSTEM 


RUN-START K542 (8W-13-14) 


= ~ 
ao 
> 


(8W-13-14) 


[у= 


к < ~ > 
| 
D 
m 


D 

< 
e 
> 
© 


ө 5008 
(8W-13-14) 


- 
| 
| 
| 


DIESEL 
MODULE- 
TOTALLY 
INTEGRATED 
POWER 
(8W-13-2) 
(8W-13-3) 
у 
А21 
16 
DB 
m Екен ee E 
= FUSE 
= gus) Ww | RELAY 
= BLOCK 
= | FUSE | (9W-11-2) 
5 | Ш 
50А 
| 10% вини) | 
__ | —- 
А29 
10 
RDIGY 


A202 A203 A204 A208 
14 14 14 14 
RD/WT RD/BR RDNL RD/OR 
7 8 oY 10 Y C100 
А202 А203 А204 А208 
16 16 16 16 
ВОЛАТ RD RDNL RDIOR 
5у 3 У ay ip Y 6102 
А202 А203 А204 А208 
16 16 16 16 
BK/RD BK/DB BK/DG BK/GY 
GLOW GLOW GLOW GLOW 
Е PLUG 1 Е PLUG 2 - PLUG 3 Е PLUG 4 


8W - 30 - 19 


MODULE- 
ENGINE 
/ CONTROL 


MODULE- 
GLOW 
PLUG 


GLOW 
PLUG 
RELAY 
CONTROL 


GROUND 


9 6112 
(8W-15-5) 


078W-10 


8W - 30 - 20 8W-30 FUEL/IGNITION SYSTEM PM 
DIESEL 
(8W-13-6) 
BATT A0 (8W-13-7) 
С хикса — MODULE- 
| jar 
RR E INTEGRATED 
| Г во I ELECTRONICS — Bower 
| | (мл ____ _ _ _ _ __ 
| | canc САМС | | (8\\-13-3) Г MODULE- 
| BUS (-) BUS (*) | | S/C | STEERING 
Eno — sic sic SWITCH | CONTROL 
L al Il 4 | SIGNAL 1 SIGNAL 2 GROUND | (8W-33-3) 
те me пе уе aya 
D64 D65 v71 \72 V937 
20 20 20 20 20 
WTILB WTIBK VTIOR ORNT VTILG 
e S303 e 5304 9 Y 10 Y 11 | С201 
(8W-18-5) (8W-18-6) 
D64 D65 v \72 V937 
20 20 20 20 20 
WTILB WTIBK VTIOR ORIVT VT/BR x 
WA д 8А л _% | C103 
D64 D65 V71 
20 20 20 
WT/LB WTIBK VTIOR 
e S100 ө S002 6 У C100 
(8W-18-5) (8W-18-6) 
D64 D65 V71 V72 V937 
20 20 20 20 20 
WT/LB WTIBK VTIOR ORNT VTIBR 
66 А C1 894 C1 22 А C2 29 А C1 46 ДА C1 
V CANC CANC SIC SIC Sc \ ME 
/ BUS) BUS (+) SIGNAL 1 SIGNAL 2 SWITCH / CONTROL 
| GROUND 
c ———T— ——————UiRn масы € E EE ЕУНЕИ А 


078W-10 


3$ NOTE: 


D64, D65 CIRCUITS ARE TWISTED PAIR 


PM703020 


8W-30 FUEL/IGNITION SYSTEM 8W - 30 - 21 


РМ-------------- 
DIESEL 
шырак ы к к кн жы ио жок <-------- ex — MODULE- 
ENGINE 
BOOST 
/ IAT PRESSURE APP app ,/ CONTROL 
t SENSOR SENSOR SENSOR 5VOLT SENSOR АРР APP — 5VOLT SENSOR 
ОС а DUUM лан LL i SIGNAL, ОНЕ. со 
BYA BYA BYC За түс вүс вус мус зү Ct 
K854 
20 
VTIBR 
• ө 5019 
K656 кав K37 K854 K854 K400 K29 K23 K852 K167 
20 20 20 20 20 20 20 20 20 20 
GYBR ОВМТ BROR  VT/BR VTIBR BRAT — WIBR BROR BRNT BRIYL 
J | il i 4 " а 7 5 5х сім 
SENSOR IAT Boost volt | SENSOR: | 
GROUND SENSOR PRESSURE SUPPLY 
TEMPERATURE/ 
SIGNAL SENSOR 
SIGNAL BOOST 
PRESSURE 
K854 K400 K29 K23 K852 K167 
20 20 20 20 20 20 
VTIBR BRT ув BROR BRAT BRIYL 
2 1 4 6 
SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


078W-10 


PM703021 


8W - 30-22 


8W-30 FUEL/IGNITION SYSTEM 


DIESEL 
coche - | GENERATOR 
| СЕМ СНАКСЕ | (8W-20-3) 
OUTPUT INDICATOR 
LSIGNAL SIGNAL | 
2Y 1Y 
Ко? 6329 
20 20 
BR VTIOR 
14 15 ^t C100 
6329 
20 
VTIOR 
• ө 5005 
(8W-20.3) 
ког 6329 6329 
20 20 20 
ВАМ. VTIOR VI/OR 
64.4 C1 26 А C1 АС 
Г СЕМ СНАВСЕ CHARGE — | CHE 
) OUTPUT INDICATOR INDICATOR) ENB 
/ FUEL SIGNAL SIGNAL SIGNAL | 
TEMPERATURE 
SENSOR SENSOR ЕСТИ SENSOR \ 
\ SIGNAL болд — SIGNAL сом, 
39 Y C2 40 Y C2 52 Y C2 53 Y C2 
K156 K200 Ко K915 
20 20 20 20 
ВАЛ. DB/DG VTIOR BRIWT 
2A 
FUEL SENSOR] SENSOR: SENSOR- 
FUEL ENGINE 
а GROUND | TEMPERATURE а COOLANT 
SIGNAL TEMPERATURE 
1 


078W-10 


PM 


PM703022 


РМ 8W-30 FUEL/IGNITION SYSTEM 8W - 30 - 23 
DIESEL 
Ессе — MODULE- 
ENGINE 
CMP CKP 
SENSOR SENSOR СКР / CONTROL 
[ 5УОТ CMP 4/1 5VOLT SENSOR ЕОР | 
\ SUPPLY SIGNAL __ SUPPLY SIGNAL _ ________ __ ЗМ V 
27 Y C2 28 Y C2 42 Y C2 58 Y C2 mn 
G6 
16 
VIIGY 
1 ; с100 
K844 Кад K853 Код G6 
20 20 20 20 20 
DB/YL DB/GY DB/BR BRILB VTIGY 
ү 2Y 4Ү 5Y ; V стои 
K844 Кад K853 K24 G6 
20 20 20 20 20 
DB/YL DB/GY DB/BR BRILB VTIGY 
SENSOR- SENSOR- SWITCH-OIL 
CAMSHAFT CRANKSHAFT PRESSURE 
--- POSITION --- POSITION ‚ 
3Y 3Y 
K944 K925 
20 20 — — — SOLENOID-A/C 
BK/GY DB/WT МС COMPRESSOR 
| compressor | (gw-42-3) 
| CONTROL | 
ла аа ра ы. бА C101 2Y 
K944 K925 C27 
20 20 20 
BK/GY DB/GY LB/WT 
12 C2 57 А C2 45А C2 
Г “cmp СКР AC | нета 
) SENSOR SENSOR COMPRESSOR / ENGINE ы 
| GROUND GROUND CONTROL 
зол => а SN А 


РМ703023 


078W-10 


РМ 


8W - 30 - 24 8W-30 FUEL/IGNITION SYSTEM 
DIESEL 
ө • ө ө е 5120 
K663 K663 K663 K663 
16 16 16 16 
ВАЛ. BRIYL ВАМ. BR/YL 
1 1 1 1 
INJECTOR- INJECTOR- INJECTOR- INJECTOR- 
pay | FUEL-NO.4 pay | FUELNO.3 pay | FUELNO.2 gay | FUELNO.1 
2 2Y 2Y 2 
K614 K613 K663 K612 K611 
16 16 14 16 16 
BRILB BRIWT ВАЛ. BRILG BR/RD 
1 2 9 6 7 A C102 
K663 
20 
BR/GY 
• • 5153 
K614 K613 K663 K663 K612 K611 
14 16 20 20 14 14 
WTIBR GYIBR BRIGY BRIGY YLIBR ORIBR 
41 À C2 1Д C2 МА C2 32 А C2 48 А C2 46 А C2 
Г Ав FUEL FUEL FUEL FUEL FUEL — ! ВЕ 
] INJECTOR 4 INJECTOR 3 INJECTOR INJECTOR INJECTOR 2 INECTOR1 | ONERE 
/ LOW-SIDE LOW-SIDE HIGH-SIDE HIGH-SIDE LOW-SIDE LOW-SIDE | 
| CONTROL CONTROL COMMON COMMON CONTROL CONTROL | 
Ег „> -1 
PM703024 


078W-10 


РМ — — —— 8W-31 TRANSMISSION CONTROL SYSTEM ——————— —— —— 8W - 31-1 


8W-31 TRANSMISSION CONTROL SYSTEM 


Component Page Component Page 
Assembly-Shift Lever ............... 8W-31-7, 8 (5302 сова esee x ва Ree ака E жайа ыз 8W-31-9 
Assembly-Transmission Solenoid/Pressure G303 4 dace tend а Med tha фара eh RU s 8W-31-2 

Switch а газа се жи на mn 8W-31-4, 5, 6 Module-All Wheel Drive Control......... 8W-31-9 
Cluster ига ie жав ааа раа 8W-31-7, 8 Module-Powertrain Control ............ 8W-31-3 
Fuse2 «isis iw hA e ex Ga ie don ee 8W-31-9 Module-Totally Integrated Power .... 8W-31-2, 3, 9 
РОБЕ cp 8W-31-2 Module-Transmission Control . 8W-31-2, 3, 4, 5, 6, 8 
Рибе Л» Ге 8W-31-2 Sensor-Input Speed .................. 8W-31-4 
Рибе 28... дыр кешш uertice а eme да 8W-31-9 Sensor-Output Speed ................. 8W-31-4 
ерем ТТТ” 8W-31-7, 8 Sensor-Transmission Range .......... 8W-31-2, 3 
[© #156 КН Л ОЛОК Г КОО О ОКУС ОУ 8W-31-8 Solenoid-Electronically Controlled Clutch . 8W-31-9 


8W - 31-2 


8W-31 TRANSMISSION CONTROL SYSTEM 


CVT 
(8W-13-6) 
petu cel кн e ан ананы АБЫ они 
ГА 
| FUSE 
| 8 
| НТ Bis ELECTRONICS 
У (8W-13-9) 
Г TRANSMISSION TRANSMISSION 
| A CONTROL CONTROL CANC CANC 
OUTPUT OUTPUT BUS (+) BUS (.) 
| ГАЗЕ 
| 17 
10А 
| (89/4-13.9) 
| с> 
ЕКСЕ RE ІР Бр ре се с е ДАЙ еее ы чыл ш Шы м И m ťțħMMițiMiM 
5Y C8 19 Y C8 3 Y C10 тү сз 9 Y сз 
716 065 064 
16 20 20 
YLIOR МВК WTILB 
10 У C104 
T16 T16 TWISTED 
18 18 PAIR 
YLIOR YLIOR 
е е е е 5334 е 5304 е 5303 
| | (466) | (8W-18-5) 
A416 716 116 16 116 
18 18 18 18 20 p p 
RD YLIOR YL/OR YLIOR YL/OR WTIBK WTILB 
TO TO 
C106 SENSOR- 
(BW-31-4) TRANSMISSION — 
PAIR 
(8W-31-3) 
4AC2 10 À ст 19 À C1 5A Ct 6A C1 
FUSED TRANSMISSION TRANSMISSION CANC CANC | я 
| 86) CONTROL CONTROL BUS (+) BUSO J CONTROL 
(100) OUTPUT OUTPUT | 
GROUND Ш оо... А 
T C2 и C2 
2967 2967 
18 18 
BK BK 
OPTION 1 | OPTION 2 OPTION 1 | OPTION 2 
9 6301 9 6303 е 6301 е 6303 
(8W-15-12) —— (8W-15-17) (8W-15-12) —— (8W-15-17) 


078W-10 


PM 


—] MODULE- 
| TOTALLY 
INTEGRATED 
| POWER 
| (84-1322) 
(8W-13-3) 


PM703102 


РМ 


PM703103 


8W-31 TRANSMISSION CONTROL SYSTEM 


CVT 
(8W-13-6) 
BATT А0 (8W-13-7) 
CLER 7 Ме 
TOTALLY 
ва) | ELECTRONICS | INTEGRATED 
POWER 
(8W-13-2) 
IGNITION | (8W-13-3) 
SWITCH | 
OUTPUT 
(START) | 
— М------- 21 
4 Y C5 
Г мови. 
POWERTRAIN 
| start | CONTROL 
[ENABLE | (8W-30-8) 
түсі 
F962 9:  _ ZZ EE ___._.__.______._.___-____._______.___ MODULE- 
20 20 FROM Г | TRANSMISSION 
РКІВК PK/DB 6334 || CONTROL 
(Виа) | тввти — TRSTAD TRS T3 TRS ТИ mst | 
SENSE _ SENSE SENSE _ SENSE _ SENSE 
вус 2Үсі 19үс жүс? 2Y C2 
23 7 сїз 
F962 F963 T16 TAM T42 T3 т T4 
20 20 20 20 20 20 20 20 
PK/BK PK/DB YLIOR YLIBK DG/PK DG/DB DGIGY DGILB 


IGNITION 
SWITCH 
OUTPUT 
(START) 


START 
ENABLE 


SENSOR- 
TRANSMISSION 
RANGE 


TRANSMISSION TRS 142 


SENSE 


TRS Т41 
SENSE 


CONTROL 
OUTPUT 


8W - 31-3 


078W-10 


8W - 31 - 4 


INPUT 
SPEED 
SENSOR 
SIGNAL 


TRANSMISSION 


8W-31 TRANSMISSION CONTROL SYSTEM 


CVT 


SENSOR- 
INPUT 
SPEED 


SENSOR 


OUTPUT 
SPEED 
SENSOR 
GROUND 


OUTPUT 


OUTPUT 
SPEED 


SPEED 
SENSOR 
SIGNAL 


TRANSMISSION 
CONTROL 
OUTPUT 


SENSOR- 


PM 


е 5121 
(8W-13-22) 


e е 5335 
T14 T13 T13 T130 T52 
18 18 18 18 18 
DG/BK DG/VT DGNT TN/DG DG/WT 
NC/ 
TO 
ASSEMBLY- 
TRANSMISSION 
SOLENOID/ 
PRESSURE 
SWITCH 
(8W-31-5) 
14A C2 18 А C2 21A C2 БА C2 
INPUT SENSOR OUTPUT OUTPUT | Па T 
j SPEED GROUND SPEED SPEED -4 CONTROL 
SENSOR SENSOR SENSOR 
[ SIGNAL GROUND SIGNAL. | 


078W-10 


PM703104 


РМ 8W-31 TRANSMISSION CONTROL SYSTEM 
CVT 
a кд ааа айн — MODULE- 
TRANSMISSION 
] SECONDARY PRIMARY TRANSMISSION CONTROL 
PRESSURE PRESSURE TEMPERATURE 
| SENSOR SENSOR SENSOR CHIP crock | 
SIGNAL SIGNAL SIGNAL SELECT SELECT 
13 Y C2 17 Y c2 23 Y C2 MYCO ЗУ 
FROM 
$335 
(8W-31-4) 
T50 ти T54 7313 1302 713 
18 18 18 18 18 18 
PKILB DG/YL RDIWT YLILG DG/BR DGIVT 
7 18 17 16 21 19 Å 
Г SECONDARY PRIMARY TRANSMISSION CHIP CLOCK SENSOR | АРТА Өң 
| PRESSURE PRESSURE | TEMPERATURE | SELECT SELECT GROUND | 
SOLENOID/ 
| SENSOR SENSOR SENSOR | PRESSURE 
| SIGNAL SIGNAL SIGNAL E 
| ЧЕ SECONDARY TCC | 
PRESSURE PRESSURE TCC ОМОЕЕ 
SOLENOID SOLENOID SOLENOID SOLENOID ^ 5VOLT | 
| CONTROL CONTROL CONTROL CONTROL — SUPPLY _ GROUND | 
1 2Y 3 4 5 6 
T20 T19 T59 T60 172 2967 
18 18 18 18 18 18 
DGILB YLIDB YLILB YLIGY PKILB BK 
е 6301 
(BW-15-13) 
1A C1 2AC1 3A C1 4A C1 22A C2 
ШИТ SECONDARY TCC TCC Бот | Г сн 
PRESSURE PRESSURE SOLENOID ONIOFF ^ SUPPLY / CONTROL 
SOLENOID SOLENOID CONTROL SOLENOID 
| CONTROL CONTROL CONTROL | 
cu С Е 


РМ703105 


8W - 31 - 5 


07811-10 


8W -31-6 


| ЗТЕР 
МОТОК 
CONTROL A 


| MOTOR 
| CONTROL A 


078W-10 


8W-31 TRANSMISSION CONTROL SYSTEM 


CVT 
В ie ^] ASSEMBLY- 
TRANSMISSION 
SOLENOID/ 
STEP STEP STEP DATA | PRESSURE 
MOTOR MOTOR MOTOR NOUT | gwitcH 
CONTROL B CONTROL с CONTROL D SELECT 
9Y 10 Y мү 22 Y 
7315 T316 T317 1327 
18 18 18 18 
YLIOR YLIWT TN/YL сум. 
124 C1 МАС 214 C1 15Å c1 
5ТЕ 5ТЕ 5ТЕ DATA | MODULE 
MOTOR MOTOR MOTOR NOUT | TRANSMISSION 
CONTROL B CONTROL C CONTROL D ЗЕПЕСТ , CONTROL 


PM 


РМ703106 


РМ 


РМ703107 


8W-31 TRANSMISSION CONTROL SYSTEM ---------- 8W- 


EXCEPT AUTOSTICK 
тш кш жк С = ^] CLUSTER 
BRAKE oe 
| transmission | W404 
| ЗНЕТ 
PANEL INTERLOCK 
| LAMPS SOLENOID | 
| DRIVER UNLOCK — | 
2 | c1 BY C4 
E12 
20 
OR/GY 
e 5214 
(W-44-4) 
E12 K321 
20 20 
ORIGY BRIYL 
PANEL BRAKE 2 
LAMPS TRANSMISSION | PET. 
DRIVER SHIFT 
INTERLOCK 


SOLENOID 
UNLOCK 


GROUND GROUND 


е 5217 


(8W-15-7) 


31-7 


078W-10 


8W - 31-8 


8W-31 TRANSMISSION CONTROL SYSTEM 


AUTOSTICK 
КЕЕ ЕЕ Е чмююшЕ ЕЕЕ ——— 
TRANSMISSION | 
/ Аловтск дутоѕтіск | CONTROL | 
UPSHIFT DOWNSHIFT PANEL 
SWITCH SWITCH | | LAMPS 
\_ SIGNAL SIGNAL | | DRIVER 
10 Y C2 12 Y C2 2Y C1 
T5 T44 E12 
20 20 20 
DG/LG YLIDG ORIGY 
8 A ТА c201 e 5214 
(8W-44-4) 
T5 T44 E12 
20 20 20 
DG/LG YLIDG ORIGY 


AUTOSTICK 
UPSHIFT 
SWITCH 
SIGNAL 


GROUND 


078W-10 


GROUND 


AUTOSTICK 
DOWNSHIFT 
SWITCH 
SIGNAL 


GROUND 


e 5216 
(8W-15-9) 


9 6250 
(8W-15-9) 


DRIVER 


GROUND GROUND 


4 EXCEPT EXPORT 
4 4 EXPORT 


TRANSMISSION 


77-227 1 CLUSTER 


BRAKE 


TRANSMISSION | (8W-40-4) 


SHIFT | 

INTERLOCK 

SOLENOID | 
UNLOCK — | 


dips SHIFT 


SHIFT LEVER 


INTERLOCK 
SOLENOID 
UNLOCK 


GROUND 


е 5217 


19 6200 
(8W-15-7) 


ASSEMBLY- 


PM 


PM703108 


РМ 8W-31 TRANSMISSION CONTROL SYSTEM 8W - 31-9 
AWD 
(8W-13-6) 
fs ИУ И ИН ооо е 71 MODULE. 
I TOTALLY 
| Bi) ELECTRONICS | INTEGRATED 
| | POWER 
| | 89-122) 
IGNITION (8W-13-3) 
| SWITCH | 
OUTPUT CANC CANC 
| (RUN-START) BUS (.) BUS (+) | 
| $——————À | 
| 7 ^ | 
| FUSE FUSE | 
| 2 28 | 
20А 10А 
| (6451358) У (8W-13-18) | 
[Aen LAE s у хез шу ш оо Ир шшш eel 
үст 5У СТ 4 Y cti 9 Y сз 1Y сз 
F202 D64 D65 
20 20 20 
РК/СҮ WTILB WTIBK 
e S003 
SOLENOID- (8W-13-18) TWISTED 
ELECTRONICALLY PAIR 
REAR CONTROLLED F202 “а 
DIFFERENTIAL SOLENOID | CLUTCH 20 
SOLENOID SUPPLY |(Ecc) PK/GY 
CONTROL VOLTAGE 
TT e 5303 e 5304 
(8W-18-5) (8W-18-6) 
F202 064 065 
20 20 20 
РКІСҮ WTILB WTIBK 
е 5306 
(8W-13-18) TWISTED 
А923 Е202 РАК 
20 20 
RD PK/GY 
REAR SOLENOID IGNITION ишен 
DIFFERENTIAL SUPPLY SWITCH Mig 
SOLENOID VOLTAGE OUTPUT сна 
CONTROL (RUN-START) 
GROUND 
2967 
20 
ВК 
9. 6302 
(8W-15-15) 
РМ703109 078\\-10 


РМ ——————————— 8W-33 VEHICLE SPEED CONTROL ——————————— 8W - 33 - 1 


8W-33 VEHICLE SPEED CONTROL 


Component Page Component Page 
FUSES” "PEUT 8W-33-2, 3 Sensor-Input Speed .................. 8W-33-4 
6303 гака лана ке аи пее ss 8W-33-2, 3 Sensor-Output Speed ................. 8W-33-4 
Module-Engine Control.............. 8W-33-3, 4 Sensor-Transmission Range ............ 8W-33-4 
Module-Powertrain Control .......... 8W-33-2, 4 Sensor-Vehide Speed ................. 8W-33-4 
Module-Steering Control............. 8W-33-2, 3 Switch-Clutch Interlock ............... 8W-33-4 
Module-Totally Integrated Power ...... 8W-33-2, 3 Switch-Speed Control ............... 8W-33-2, 3 


Module-Transmission Control........... 8W-33-4 Switch-Stop Lamp ................. 8W-33-2, 3 


8W - 33 - 2 8W-33 VEHICLE SPEED CONTROL PM 
GAS 
(8W-13-6) 
BATT A0 (8W-13-7) 
CS ее ^] MODULE- 
| Т | TOTALLY 
ГОО в 1 ELECTRONICS T INTEGRATED 
| | FUSE | POWER 
| | STOP IGNITION | Hr | а 
| LAMP SWITCH | 10А (8W-13-3) 
| SWITCH OUTPUT | % (8W-13-8) 
| | OUTPUT (RUN-START) | | 
| | | И И и MODULE- 
L — ж. № | SIC POWERTRAIN 
т пт вал BRAKE SIC SIC SWITCH | CONTROL 
| SIGNAL 1 SIGNAL2 _ SIGNAL! — SIGNAL2 __ GROUND | (84-30-11) 
32 Y C1 sya ум ус — tay ci (8180-14) 
F202 
20 
РКІСҮ 
е 5003 
(8W-13-18) 
F202 B15 B215 Vn \72 V937 
20 20 20 20 20 20 
РКІСҮ DG/WT DGIOR ТОВ ORVT VTIBR 
ту з ў 25 Y 18 Y 19 Y 29 Y 6103 
F202 vn \72 V937 
20 20 20 20 
РКСУ ТОВ ORVT VTIBR 
e 5306 gm. OR МА 620 
(8W-13-18) 
A924 F202 B15 Мт V72 V937 
20 20 18 20 20 20 
DGWT = РКУ DGIWT VTIOR ORVT VTILG 
6A C2 4А C2 БА с2 
SWITCH- ГУЛ Л р Taou- 
5ТОР STEERING 
LAMP | © © © | CONTROL 
(8W-30-14) L — — —— а € J 
гү 4Y il 5 Y C5 4 Y C5 6 Y C5 
L53 L53 2967 B215 Vn v72 V937 
18 18 18 20 20 20 20 
DG/GY DG/GY ВКТ DG/OR VT PK YL 
ө e 5308 © 6303 2) И jd T€ 
(8W-13-25) (8W-15-17) SIC SIC SIC | SPEED 
SIGNAL! — SIGNAL2 — SWITCH | BRED | 
GROUND 


078W-10 


PM703302 


РМ 8W-33 VEHICLE SPEED CONTROL 8W -33-3 
DIESEL 
(8W-13-6) 
BATTAO | (8W-13-7) 
SS т а cuu De — — — — A MODULE. 
| pes | TOTALLY 
ГОО в 1 ELECTRONICS T INTEGRATED 
| | | FUSE | POWER 
| | STOP IGNITION | Hr | . 
| LAMP SWITCH l 10A ШЕ) 
| SWITCH OUTPUT | У (8W-13-8) 
| OUTPUT —— (RUNSTART) | 
| | ас == = == eres MODULE- 
S/c , ENGINE 
Е NC СЕЗ 5 Е | BRAKE SIC SIC SWITCH | CONTROL 
| SIGNAL 1 SIGNAL! _ SIGNAL2 _ GROUND | (8W-30-14) 
87 Y C1 22Y C2. 20Y Ci 46ycr (880-20) 
F202 vn 
20 20 
РКІСҮ VI/OR 
e 5003 6 A C100 
(8W-13-18) 
F202 B15 v71 v72 V937 
20 20 20 20 20 
РКІСҮ DGIWT VTIOR ORNT VTIBR 
ту зу 18 Y 19 Y 20 Y 6103 
F202 vn V72 у937 
20 20 20 20 
РКІСҮ VTIOR ORNT VTIBR 
e S306 on — LA NA eo 
(8W-13-18) 
A924 F202 B15 v V72 у937 
2 2 18 20 20 20 
DGIWT РКІСҮ DGIWT VI/OR ORNT VTILG 
вА c2 4Д c2 БА c2 
SWITCH- ПИ р 7] мори. 
STOP STEERING 
LAMP | © © © | CONTROL 
5 Y C5 4 Y C5 6 Y C5 
L53 vn V72 у937 
18 20 20 20 
DG/GY үт РК YL 
25 А с103 Ч || al 
ы discs NOT SWITCH- 
(BW-13-25) USED SIC | SPEED 
SIGNAL!  SIGNAL2 — SWITCH | SPEED oL 
GROUND 
© 6303 
(BW-15-17) 
PM703303 078W-10 


8W - 33 - 4 


8W-33 VEHICLE SPEED CONTROL 


Duc кезе керімен сеира espe 7] MODULE- 
) | POWERTRAIN 
VEHICLE CLUTCH | CONTROL 
| ЗРЕЕБ INTERLOCK | (8W-30-10) 
\_ SIGNAL | а SIGNAL. J (8W-30-14) 
m 38 Y C1 m 50 Y C1 
Г — — 7 MODULE- 
| | ЕМОМЕ 
CLUTCH ' CONTROL 
| INTERLOCK | (gw.30-14) 
L SIGNAL. | 
il c1 
DIESEL GAS 
K75 1141 
20 20 
DB/OR YLIRD 
34 A C103 16 У C104 
К75 1141 
18 20 
WTIOR YLIOR 
3 3 
Ел Гало Sw 
| SPEED | | INTERLOCK | 
SIGNAL | SPEED SIGNAL ~ INTERLOCK 
| |(Aswr) | | (8-30-14) 
L—— J (8W-30-10) L—— J 
078W-10 


PM 


"1 MODULE- 
| TRANSMISSION 
CONTROL 


TRS 144 | (8W-31-3) 


| OUTPUT INPUT 
SPEED SPEED 
| SENSOR SENSOR 
L SIGNAL 54 __ __ __ ЗЕЕ 
um 5Y C2 ши 14 Y C2 
T52 114 
18 18 
DG/WT DG/BK 
5у ; Y C106 
T52 114 
18 18 
DG/WT DG/BK 
2 2 


Vourpur 1 SENSOR- 


| SPEED | OUTPUT 


| SENSOR picem 
SIGNAL | (8W-31-4) 
Sa 
m МЛ 
mm АЛ 


Г үрүт 1 SENSOR- 


| SPEED | INPUT 

| SENSOR ет 
SIGNAL 1 (8W-31-4) 

= == ы 


Грета: | SENSOR- 
| Шы | TRANSMISSION 
КАМСЕ 


| | (8W-31-3) 
ш 


РМ703304 


РМ---------------- 8W-35 А! ОСК BRAKES —————— —— ——————— 8W - 35-1 


8W-35 ANTILOCK BRAKES 


Component Page Component Page 
[eiii ce eee Еке See eee 8W-35-3 Module-Totally Integrated Power .... 8W-35-2, 3, 5 
FUSES? as ges ва dame ак deas та 8W-35-2 Sensor-Dynamics .................... 8W-35-4 
FUSE ЗЭ уз жикке о байын ұй 8W-35-3 Sensor-SteeringAngle ................ 8W-35-5 
FUSES: мар залы ы керісін 8W-35-2 Sensor-Wheel Speed-ABS-Left Front ..... 8W-35-4 
Fuse За а а а eee s а ьа 8W-35-2 Sensor-Wheel Speed-ABS-Left Rear ...... 8W-35-4 
О ПО iu жай he ned ndn ake a ed аА 8W-35-2 Sensor-Wheel Speed-ABS-Right Front .... 8W-35-4 
G 200) ш» a a Ri nort e ata быға a a 8W-35-3 Sensor-Wheel Speed-ABS-Right Rear..... 8W-35-4 
(250245 rax ead ERR e eros 8W-35-5 бү/іссһ-ВалК........................ 8W-35-3 


Module-Anti-Lock Brakes .......... 8W-35-2, 3, 4 Switch-Stop Lamp ................... 8W-35-2 


РМ 


8W - 35 - 2 8W-35 ANTILOCK BRAKES 
(8W-13-6) 
и 
ЕЕ Е Е SSS aa а — MODULE- 
ў 1 ' T TOTALLY 
| INTEGRATED 
Ба А А Bis ELECTRONICS ү POWER 
| FUSE FUSE FUSE | I 
| 34 35 3 STOP IGNITION | (8W-13-3) 
| У тула. % pews. % (ow. SWITCH OUTPUT | 
| (8W-13-21) (8W-13-21) (8W-13-8) си mince | 
| SELL IL Ie 2 — — шы c-— = А = Миш деи — 
14 Y си 17 У си 3Y C7 7 Y сз 4 Y cti 
A924 
20 
DGIWT 
1 
1 Узмисн. 
Г EN STOP 
| | LAMP 
4 | ew-30-14) 
2 
Tcs A ESP TCS A ESP 
| | | | 
А922 А922 А921 А921 153 L53 F202 
14 12 12 12 18 18 20 
RD/BK RD/DB RD/DB RD/YL DG/GY DGIGY PK/GY 
D ^^ —v— --------<9530 ө 5003 
(80-13-25) (8W-13-18) 
F202 
20 
PK/GY 
32 1 8 
Г FUsED FUSED IGNITION Ecos 
| BŒ) В) SWITCH | ck 
(VALVE) (PUMP) OUTPUT — CES 
| (RUN-START) / 
| | 
Lom... GROUND _ сом, 
16 47 
2909 2902 
12 12 
BKIWT BKIWT 
е е 0110 
(8W-15-2) 


078W-10 


PM703502 


PM ---------------- 8М/-35 ANTILOCK BRAKES. ----------------: 8//-35-3 


(8W-13-6) 


[| qo UU UULTUS DOSE Me MODULE- 
$ ТОТАЦУ 
| А | INTEGRATED 
CTUM POWER 
| сіне | Bis Lade | (00-132) 
33 (8W-13-3) 
шие, | САМВ САМВ САМ С CANC | | 
(8W-13-20) BUS (+) BUS (-) BUS (+) BUS (-) 
| Ñ ва НО NEL = | 
L :————————————— = a ШҚ.) a a мей (ей — a ——— —————— — _| 
муси 3 Y сз 11Y сз тү сз 9 Y C3 
A935 055 054 065 064 
20 20 20 20 20 
RD/LB WTIOR WTIPK WTIBK WTILB 
1 
е 5009 
(8W-13-20) 
A935 TWISTED TWISTED 
20 PAIR PAIR 
RD/LB a ај РАД “ж 
15 3, C104 
A935 
20 ө S302 е S301 ө 5304 ө S303 
RD (8W-18-4) (8W-18-3) (8W-18-6) (8W-18-5) 
18 A C201 Bes Bi 
A935 D55 D54 20 20 
20 20 20 WT/BK WT/LB 
RD WTIOR WTIPK 
7 
ea ана SWITCH- 
Г | 1 BANK TWISTED TWISTED 
| (+) | РАК РАК 
| | 
| TCS | 
| ОЕЕ | Бл _ 4A 620 31 R — 9 A ctos 
| LIN | 
L BUS GROUND | 2 7 p A 
5 6 | WTIOR WTIPK WTIBK WTILB 
В г TWISTED TWISTED 
2 27 PAIR PAIR 
WTIDG (| PELLUS Ке 
© 5207 19 6200 © 5206 ө S205 ө 5002 ө S100 
(8W-18-7) (8W-15-6) (8W-18-4) (8W-18-3) (8W-18-6) (8W-18-5) 
D506 055 054 065 064 
20 20 20 20 20 
WT/DG WT/OR WT/PK WT/BK WT/LB 
TWISTED TWISTED 
PAIR PAIR 
TA 
1А C3 12 А C4 ПА с4 12 13 
LIN CANB CANB | CLUSTER CANC CANC | Te 
| BUS BUS (+) BUS() |(8W402) / BUS (+) ТӘТЕМ» 
(8W-40-3) LOCK 
L - \ BRAKES 


PM703503 078W-10 


8//-35-4----------------- 8W-35 ANTILOCK BRAKES ------------------- РМ 


SENSOR- SENSOR- SENSOR- SENSOR- 
A IR WHEEL A IR WHEEL 7 А WHEEL um WHEEL 
SPEED-ABS- SPEED-ABS- SPEED-ABS- SPEED-ABS- 
LEFT LEFT RIGHT RIGHT 
FRONT REAR REAR FRONT 
2 1 2 | 1 | 2 | 1 | 2 1 
B3 B4 B1 B2 
20 20 20 20 
LG/DB LG DG/OR DG/LB 
D 


TWISTE TWISTED 
PAIR PAIR 
“А 
1 — _ 24 6104 6 — ЗА 6103 
TWISTED TWISTED TWISTED TWISTED 
PAIR PAIR PAIR PAIR 

Ta “жа 

B3 B4 

20 20 


B8 во В1 B2 B6 B7 
20 20 20 20 20 20 
DG/TN DGILG LGIDB LG YLIDB YL WT/DB WT 
" xl s] al al all I | 
Г [EFT LEFT LEFT LEFT RIGHT RIGHT RIGHT RIGHT 1 MODULE- 
| FRONT ЕВОМТ ВЕАВ ВЕАВ ВЕАВ ВЕАВ FRONT FRONT | ANTI- 
| WHEEL WHEEL WHEEL WHEEL WHEEL WHEEL WHEEL WHEEL | ERES 
SPEED SPEED SPEED SPEED SPEED SPEED SPEED SPEED 
| SENSOR SENSOR SENSOR SENSOR SENSOR SENSOR SENSOR SENSOR | 
| SIGNAL 12 VOLT SIGNAL 12 VOLT SIGNAL 12 VOLT SIGNAL 12 VOLT 
SUPPLY SUPPLY SUPPLY SUPPLY 


| 


| 
| 
| DYNAMICS | DYNAMICS | 
| 
| 


| ЗЕМЗОК ЗЕМЗОК 
LOW HIGH DYNAMICS DYNAMICS 
DATA DATA SENSOR SENSOR 
ЕП IN NN. NM к мм КК ЕЕЕ Е 
19 18 22 29 
TWISTED 
PAIR 
D464 D465 G4 G94 
20 20 18 18 
WT/YL WT/DB VT/LB VT/DB 
29% = ^ 28 C103 18% — ^ 20 C104 
TWISTED 
PAIR 
D464 D465 G4 G94 
20 20 18 18 
WT/YL WT/DB VT/LB VT/DB 


DYNAMICS | DYNAMICS DYNAMICS  DYNAaMics | SENSOR: 
SENSOR SENSOR SENSOR SENSOR | DYNAMICS 
LOW HIGH SUPPLY GROUND | (ESP) 
DATA DATA 
LINK LINK 


078W-10 PM703504 


РМ 


РМ703505 


8W-35 АКТІ ОСК BRAKES 


(8W-13-6) 


Sn ы Каас кес аси эи neci к 1 MODULE- 
TOTALLY 
| INTEGRATED 


IGNITION 
SWITCH 
OUTPUT 


(RUN-START) 


(8W-15-8) 


m ELECTRONICS 
IGNITION 
SWITCH 
OUTPUT CANC CANC 
(RUN-START) BUS (+) BUS (-) 
——— i — ——— ee вые: Ea — Á—s — —— M АННЕ 
4 Y Cit түс? 14 Y C2 
F202 
20 
РКІСҮ 
e 5003 
(8W-13-18) 
F202 D265 D264 
20 20 20 
PK/GY WTIBK DBIWT 
7 М су С103 
2202 
20 
РКІСҮ 
e 5306 
(8W-13-18) 
F202 D265 D264 
20 20 20 
PK/GY DBIWT DBIWT 
6 У C200 MS. cos c P A DOM 
F202 
20 
РКІСҮ 
e 5208 


ЗЕМЗОК- 
STEERING 
ANGLE 


POWER 
(8W-13-2) 
| (8W-13-3) 


8W -35-5 


078W-10 


PM —————————— 8W-39 VEHICLE THEFT SECURITY SYSTEM 


8W-39 VEHICLE THEFT SECURITY SYSTEM 


Component Page 
Cluster ........... 8W-39-2, 3, 4, 5, 6, 7, 8, 9, 17 
ЕНЕСІ zie а ани 8W-39-3 
FUSE а вили tes aren дай eod a a ee eas 8W-39-16 
FUSS Be PCI 8W-39-2, 3 
Euse L7... sucks uat EUR RR UR OR RR Rea жа 8W-39-2 
Ризе: 21 а а шиж нал иж 8W-39-16 
GIO лина ныны вани Шљивно 8W-39-15 
GUL peices лаа bende Sees bed eae Ss 8W-39-16 
(3200 малын кыныр tes, ER a Reade E S 8W-39-17 
6250. ::. ieee sew 25844056225 8W-39-2, 17 
6301 siete be este ee te bee bees 8W-39-4, 5, 6 
6302, hike epee des eee ste eee bees 8W-39-4, 5, 6 
6303.:.:...:..-:.-:-:--4:-...-. 8W-39-4, 5, 6 
Ше ИТЕ aue ae CI hes 8W-39-15 
НОГ 2 4254020 dokn eee Rok ee 8W-39-15 
Lamp-Backup-Left .................. 8W-39-11 
Lamp-Backup-Right ................. 8W-39-11 
Lamp-Dome ....................... 8W-39-17 
Lamp-Headlamp-Left ................ 8W-39-12 
Lamp-Headlamp-Right ............... 8W-39-12 
Гатр-Гісепсбе...................... 8W-39-10 
Lamp-Park/Turn-Left Front ........ 8W-39-12, 13 
Lamp-Park/Turn-Right Front ....... 8W-39-11, 13 
Lamp-Side Repeater-Left ............. 8W-39-14 
Lamp-Side Repeater-Right ............ 8W-39-14 
Lamp-Tail Тигп-[ећ ................. 8W-39-10 


Lamp-Tail Turn-Right................ 8W-39-10 


8W - 39 - 1 
Component Page 
Lamp-Tail/Stop-Left .............. 8W-39-10, 11 
Lamp-Tail/Stop-Right ............. 8W-39-10, 11 
Lamp-Tail/Stop/F og-Left ........ 8W-39-10, 11, 14 
Lamp-Tail/Stop/Fog-Right ....... 8W-39-10, 11, 14 
Lamp-Turn-Left Front ............... 8W-39-12 
Lamp-Turn-Right Front .............. 8W-39-11 
Гатр-Уәлііу-Гей.................... 8W-39-3 
Latch-Door-Driver............ 8W-39-4, 5, 7, 8, 9 
Latch-Door-Left Rear ........... 8W-39-6, 7, 8, 9 
Latch-Door-Liftgate .............. 8W-39-6, 7, 8 
Latch-Door-Passenger......... 8W-39-4, 5, 7, 8, 9 
Latch-Door-Right Rear .......... 8W-39-6, 7, 8, 9 
Mirror-Inside Rearview .............. 8W-39-17 
Module-Headlamp Leveling-Left........ 8W-39-13 
Module-Headlamp Leveling-Right ...... 8W-39-13 
Module-Intrusion Transceiver....... 8W-39-16, 17 
Module-Sentry Key Remote Entry ..... 8W-39-2, З 


Module-Totally Integrated Power . . . 8W-39-2, 3, 10, 
11, 12, 13, 14, 15, 16 


Sirenic..uies ана em ERE E 8W-39-16 
Switch-Ignition ...................... 8W-39-2 
Switch-Power Window-Driver......... 8W-39-4, 5 
Switch-Security Hood ................ 8W-39-15 
Transponder-Tire Pressure-Left Front .... 8W-39-3 
Transponder-Tire Pressure-Left Rear ..... 8W-39-3 


Transponder-Tire Pressure-Right Кеаг.... 8W-39-3 


8W -39-2 8W-39 VEHICLE THEFT SECURITY SYSTEM 
(8W-13-6) 
BATT А0 (8W-13-7) 
SS == == ш беса MODULE- 
E E E TOTALLY 
| 2 | INTEGRATED 
| FUSE | POWER 
8 (8W-13-2) 
| 30А | (8\ү-13-3) 
| У (өмі) [ay јЕествомс5 | 
| А САМВ САМВ | 
| BUS (-) BUS (+) | 
| FUSE p me | 
| ү | 
10А 
| У (8W-13-9) | 
(НЕР эы ыз М м 22 в 
13 Y C8 үе зүс 
054 055 
20 20 
WTIPK WTIOR 
е 5301 ө 5302 
(BW-18-3) (BW-18-4) 
[VIT D54 D55 
20 20 20 
RDILG WTIPK WTIOR 
dem 4777 уус 
A411 D54 D55 
20 20 20 
RDILG WTIPK WTIOR 
• ө 5205 
(8W-18-3) 
ө 5201 • e 5206 
(8W-13-9) | (BW-18-4) 
ди 054 055 054 055 
20 20 20 20 20 
RDILG WTIPK WTIOR WTIPK WTIOR 


078W-10 


(8W-15-9) 


Х NOTE: 054, 055 CIRCUITS ARE TWISTED РАК 


COM-LIN 
TIRE 
PRESSURE 
MONITOR LAN 


| IGNITION 
SWITCH 


G20 
20 
VT/BR 


IGNITION 
SWITCH 
SENSE 


UT 7 SWITCH- 


IGNITION 
| (8W-13-8) 


F20 
20 
PKWT 


ө 5220 
(8W-13-8) 


IGNITION | MODULE- 


SWITCH 


output | REMOTE 


ENTRY 


(RUN-START) 


PM703902 


SENTRY KEY 


РМ 8W-39 VEHICLE THEFT SECURITY SYSTEM 8W - 39-3 
(8W-13-6) 
ШЫ 
[Oo Wee eee ЕЕ 7] MODULE- 
| ү” т” | TOTALLY FROM 
d d INTEGRATED MODULE- 
POWER 
| FUSE FUSE | о; == Sen SENTRY KEY 
| 8 6 (8W-13-2) UGDO REMOTE 
Гу (8W-13-9) У (8W-13-9) | CONTROL | (8W-39-2) 
| | CIRCUIT | А 
г ~ _ Д 14 Y C2 
13 Y C7 
M17 638 0508 
20 20 20 
RD/DG GY WTIGY 
e S300 
(8W-13-9) 
А417 
20 
RD/DG 
5 AX C201 
А417 
20 22 У C200 
RD/DG 
EXCEPT 
HANDS HANDS 0508 
ЕВЕЕ ЕВЕЕ 20 
боо ik WTIGY 
ө 5203 
(8W-13-9) 
е е е 5305 
SS, 
(80-40-11) 
0508 0508 0508 
А417 
20 20 20 20 
RDIDG WTIGY WTIGY WTIGY 
10 ^ WA C202 
2A 
G38 Г COMLIN 771 TRANSPONDER- 
18 | TRE TIRE 
GY/BK PRESSURE | PRESSURE- 
| MONTOR Lan | LEFT 
ба АВ 
LAMP- (8W-40-11) 
VANITY- 
LEFT 
(8W-44-5) ЗА. ЗА. 
HOMELINK ГО comli 1 TRANSPONDER- V сомим 1 TRANSPONDER- 
SWITCHES | TIRE ша ЩЕ | TRE Ше = 
| PRESSURE | LEFT URE- | PRESSURE (М m Г 
и" LAN! а did LAN ean 
(8W-40-11) (8W-40-11) 


PM703903 


078W-10 


8W-39 VEHICLE THEFT SECURITY SYSTEM 


LHD 
е аса а а ш ы а и аы иа жанына CLUSTER 
RIGHT LEFT | (gw-40-5) 
DOOR FRONT DOOR | (gw-40-6) 
| Lock DOOR AJAR AJAR | 
| SWITCH SWITCH SWITCH | 
LL MUX SENSE SENSE | 
Е: с2 11Y c2 3 E 
P697 674 675 
20 20 20 
LG/DG ҮТІМТ ҮТІВК 
ви === === У 620 
P697 G74 G75 
20 20 20 
1606 ҮТІМТ ҮТІВК 
4% C301 1% C303 1 | C301 
EXCEPT 
HEATED HEATED 
MIRRORS до MIRRORS 
| | 
P697 G74 675 675 
20 20 20 20 
16/06 VIIWT 7 iu 
А C2 
г — 1 эмтсн. 5 
POWER ИЕ ЛИМ = 
| | мом г 7] LATCH- m = LATCH- 
| | DRIVER | Г i^ 10008 | | DOOR- 
тт PASSENGER | онен 
К a beeen | | ‚ | | (ew-61-3) | ] t | (w-61-2) 
| | (8W-61-2) | -- | | ЈА 49081-0 
ЕК „ПРИ 252 all ан ee 
3Y C2 4 4 
EXCEPT EXCEPT EXCEPT 
HEATED HEATED HEATED HEATED HEATED HEATED 
MIRRORS MIRRORS MIRRORS MIRRORS MIRRORS ~ MIRRORS 
| | 
T^ a 7928 7928 2928 
n е 20 20 20 
aK Eom BK BK BK/LG 
| | ө 5351 ө 5370 ө 5370 
(81-15-13) (8W-15-10) (8W-15-10) 
2928 2960 2928 2960 
14 2 14 14 
BK/LG BK/LB BK BK/LB 
Ws — 
62 C301 2 л C308 10 Ж C303 1% 6302 
BASE/ 
MIDLINE до HIGHLINE 
| | 
7961 7960 7960 7960 281 
вк, 20 20 20 "T 
BKILB BKILB BKILB 
| | 
9 6302 9 6301 9 6301 9 6303 9 6301 
(8W-15-15) (8W-15-13) (80-15-13) (8W-15-18) (8W-15-10) 
078W-10 


PM 


PM703904 


РМ 


PM703905 


8W-39 VEHICLE THEFT SECURITY SYSTEM 8W - 39-5 
RHD 

А = 71 CLUSTER 

LEFT RIGHT | (8W-40-5) 

FRONT FRONT DOOR  ,(8W-40-6) 
| DOOR AJAR DOOR AJAR LOCK | 

SWITCH SWITCH SWITCH | 
o C" cll C CD еа 


ғ 

T DOOR- 
(ЛГ | PASSENGER 
Ш a | 130008 АЗАВ 
| [Es _| | блед) 
L 


(8W-61-5) 


ө 5349 


(8W-15-19) 


G74 P697 
20 20 
ҮТІМТ 1606 
15 | pic c и CC MEE 30 | С200 
G74 P697 
20 20 
ҮТІМТ 1606 
13% 4 A C306 
G74 P697 
20 20 
VI/WT 1606 
ТА 8A C2 
г-т — LATH г — зен. 
| [- == | DOOR- | | РОМЕК 
DRIVER WINDOW- 
| | a | 130008 ААВ | | DRIVER 
е 
(8W-61-2) è 1 LOCK 
пази pn |: 2 | моск 
L — —— | l | (81-60-3) 
ВТ L J _J @w-05) 
< (8W-61-2) 
c2 
2928 (8W-61-4) 
20 
BK/LG 
• 5351 
| (8W-15-13) 
2928 2929 
14 20 
BKILG ВКІРК 
2 2 Ив И aÅ C303 
2960 7961 
20 20 
BKLB BK/YL 
| | 
9 0301 9 6302 
(8W-15-13) (8W-15-15) 


078W-10 


8W - 39 - 6 8W-39 VEHICLE THEFT SECURITY SYSTEM ———— ———— PM 
[NECS re re 2 (755507752 Ne to 29. 771 CLUSTER 
LEFT RIGHT | (gw-40-5) 
LIFTGATE REAR REAR (8W-40-6) 
| АДАК DOOR AJAR DOOR AJAR | 
SWITCH SWITCH SWITCH | 
к 2. -————  —— е песо зо ————— ы; ЕНЕВ Е 


ө $355 
(8W-15-12) 


9 G301 
(8W-15-12) 


078W-10 


Г М “| LATCH- 

EL DOOR- 

| | | | REAR 
(8W-61-6) 

1 d (8W-61-7) 

L J 


RHD A LHD 
| ЕХСЕРТ 
ВАЗЕ А BASE 
| | 
Z929 7928 7928 
20 20 20 
ВК ВК BKILG 
и“ 
——— 
9 X C308 
2964 
18 
BKIWT 
© 6302 
(8W-15-16) 
е LHD 
ee RHD 


G76 
20 
VT/YL 
плуг”, ^ 23 | С200 
G76 
20 
VTYL 
4 л C309 
G76 
20 
VT/YL 
eo 7 
© 3A 
[^ 77 77 7]LATCH 
== DOOR 
| [- | RIGHT 
| | | | REAR 
e 9 (8W-61-6) 
| L == = | ал 8) 
Са 
© 47 
ee 8 
LHD EXCEPT 
ВАЗЕКНО Ад LHD BASE 
| | 
7928 7928 
20 20 
BK/LG BK 
ђе У 
9 У C309 
2964 
18 
BKWT 
Ф G303 
(8W-15-18) 


PM703906 


РМ 
Бе — CLUSTER 
DRIVER PASSENGER 
| ‘Door DOOR DOOR Дани 
| UNLOCK LOCK UNLOCK | 
DRIVER _DRIVER DRIVER | 
dii c1 ij c1 7 | c1 
P238 P33 P240 
18 18 18 
TNIDG TNIDB TNWT 
T Í = | C200 
P33 P240 
20 20 
LG/TN LG/YL 
ө 
ө ө 
Р238 P33 P240 P33 
18 20 20 20 
LG/OR LG/TN LG/YL LG/TN 
за _ 2 6301 зА _ 2H с303 
Р238 P33 Р240 P33 
20 20 20 18 
LG/OR LG/TN TNWT TNIDB 
1 2 
гл — = там. 
DOOR- 
| ғай | PASSENGER 
| | (8W-61-3) 
L _ (8061-5) 
1 2 
гл — — защитен. 
DOOR- 
| LA | DRIVER 
| | (в\\-61-2) 
L ________ (88614) 


PM703907 


8W-39 VEHICLE THEFT SECURITY SYSTEM 


LHD 
e ө 
ө ө 
Р240 Р33 P240 P33 
20 20 20 20 
LGIYL LG/TN LG/YL LG/TN 
3A _ 2л 638 зя _ 2% 6309 
P240 P33 P240 P33 
20 20 20 20 
LG/YL TN/DB LG/YL TN/DB 
1 2 
гл — nuce 
DOOR- 
| са [ент 
| | REAR 
И ls ou (8W-61-6) 
(8W-61-8) 
1 2 
г — — 7 т LATCH- 
DOOR 
| ізгі. нк 
| | ВЕАВ 
к LLL. J (6W-61-) 
(8W-61-7) 


8W - 39 - 7 


e 5312 
e 531 
P240 P33 
20 20 
LG/YL LG/TN 
ju FY cao 
P240 P33 
18 18 
LG/YL LG/TN 
ЗА C1 1A C1 
гл — — 7 1 LATCH- 
DOOR- 
| га | ЕТСЕ 
| | (sw-61-9) 
ДО ЕЕЕ 
078W-10 


8W -39-8 ------------- 8М/-39 VEHICLE THEFT SECURITY SYSTEM —————— РМ 


RHD 
oe бЯА СЯ — CLUSTER 
DRIVER PASSENGER 
| pooR DOOR DOOR | HER 
| UNLOCK LOCK UNLOCK | 
| ОАМЕВ _ _DRIVER DRIVER | 
ii c1 i c1 Т c1 
P238 P33 P240 
18 18 18 
TNIDG LG/TN TNIWT 
39 X F Í " | C200 
P33 P240 
20 20 
LG/TN LG/YL 
о -----------------6------------90----------------6 5312 
Ө -------------6ө6----------------96-------------0---------------6Ө 5341 
Р238 P33 P240 P33 P240 P33 P240 P33 P240 P33 
18 20 20 20 20 20 20 20 20 20 
LGIOR LG/TN LG/YL LG/TN LG/YL LG/TN LG/YL LG/TN LG/YL LG/TN 
328 — 2^лсв зА — 2% 0301 зд — 2AB 32 _ 2% c309 ЗМ смо 
P238 P33 P240 P33 P240 P33 P240 P33 P240 P33 
20 20 20 20 20 20 20 20 18 18 
LGIOR TNIDB TNT TNIDB ТМЛАТ TNIDB TNIWT TNIDB LG/YL LG/TN 
БА 6 5 6 
гг — р ac. гг = р т LATCH 
DOOR- DOOR- 
| ғай l PASSENGER | ғай | мент 
| | (8W-61-5) | | REAR 
L————]J LH — — — (84/-61-6) 
(BW-61-8) 
5 6 5 6 3A C1 1À C1 
гг = р ТЫАТЕН- [T = — 7F 7 LATCH гл — — там. 
DOOR- DOOR- DOOR- 
| Гл | DRIVER | са |Ен | ЕЛ 1ТСАТЕ 
| | (8W-61-2) | | REAR | | (8W-61-9) 
|. _______ 4 (8-614) L— — — _ | (W-61-6) т ee | 
(8W-61-7) 


078W-10 PM703908 


РМ -----------:-- 8W-39 VEHICLE THEFT SECURITY SYSTEM ---------- 8W - 39 - 9 


RHD 
[vue 1 CLUSTER 
| SECONDARY SECONDARY | (6w-40-9) 
| LOCK UNLOCK | 
ЕТЕ 2 о и 
6 | c1 3 | c1 
P235 P237 
18 18 
LG/TN DG/TN 
3 | ята | C200 
P237 P235 
18 18 
DG/TN LG/TN 
ө вв 6332 
—————————————————— 
P237 P235 P237 P235 P237 P235 P237 P235 
18 18 18 18 18 18 18 18 
DG/TN LG/TN DG/TN LG/TN DG/TN LG/TN DG/TN LG/TN 
13 A 12 сзов ва 15 сзи мд A cas 14 A — У д 630 
P237 P235 P237 P235 P237 P235 P237 P235 
20 20 20 20 20 20 20 20 
DG/TN LG/TN DG/TN LG/TN DG/TN LG/TN DG/TN LG/TN 
3 4 3 4 
гг тт ouch Г — — — тен. 
DOOR- DOOR- 
| ғай l PASSENGER | ғай | мент 
Е pests) | | J [REAR 
2222222. J ln oy ey сс _| (8W-61-8) 
3 4 3 4 
гг = р LATCH. гг = — — тен. 
DOOR- DOOR- 
| C | DRIVER | са |Ен 
| | (6W-61-4) | | ВЕАК 
je J DET _| (8W-61-7) 


PM703909 078W-10 


8W - 39 - 10 


(8W-13-6) 
BATT A0 (8W-13-7) 


8W-39 VEHICLE THEFT SECURITY SYSTEM 


ee = ренин 71 MODULE- 
| .- TOTALLY 
Jul зе е c ЕЕ Еа INTEGRATED 

го 1 
| | Bis | ELECTRONICS | POWER 
| | LEFT RIGHT PARK | | ы. 
| КЕАК REAR LAMP 

| TURN TURN CONTROL | 
| (SIGNAL _ _ БА OUTPUT | 
ЕТЕККЕ = з= ШЫ ыу a MH c =| 

4Y сз 6 Y C3 


3A 
— 7 LAMP. 
ГЛ TAIL 
| | TURN- 


L_ ПЕТ 
7771 


8W-52-3) 


078W-10 


L62 
18 
WT/YL 


3 
— J LANP- 

ГО] TAIL 

| | TURN- 


| ___| RIGHT 
ЕЕ 


8W-52-3) 


8Y C3 
EXCEPT 


EXPORT д ЕХРОКТ 


L217 L217 
20 18 
WINT WINT 
| | 
——V— 
" " ө • ө 5326 
(8W-13-26) 
DESEL до GAS 
| | 
L217 1217 
18 20 
WINT WTNT 
| | 
8 у смо 
L217 L217 L217 1217 1217 
18 20 18 20 20 
МАТ WINT WTNT WTNT WTNT 
oh 
Г — АМ. 
LICENSE 
| ТЕН 
2 
Г quw. 
ТАШ 
| | $ТОР- 
| _ RIGHT 
— — (EXCEPT EXPORT) 
а (8W-51-5) 
Г Зцие. 
ТАШ 
| | ТОРЈЕОС- 
| __| RIGHT 
— - (EXPORT) 
А (8W-51-6) 
Г Ч. 
ТАШ 
| | 5ТОР- 
| _ ушт 
— — (EXCEPT EXPORT) 
5 (8W-51-5) 
Г — Чим. 
ТАШ 
| | ЗТОРЈЕОС- 
| _ ут 
— - (EXPORT) 
(8W-51-6) 


PM 


PM703910 


РМ -----------:-- 8М/-39 VEHICLE THEFT SECURITY SYSTEM --------- 8W - 39 - 11 


(8W-13-6) 
BATT A0 (8W-13-7) 


SS SS SS се вата SS ж —] MODULE- 
| ТОТАЦУ 
E eu cu ЕР ЕССЕ INTEGRATED 
| | Bis | ELECTRONS =| POWER 
| | BACKUP STOP | | [PAD 
| RIGHT LAMP LAMP 
| TURN SWITCH CONTROL | 
| ,SGNAL _ __  OUPRUT __________ _ _ _ _ _ OUTPUT | | 
Еі иин аиын а Аы ай 222,00 ЫКЫ а= и 
2 Y C4 ns ui 
и 155 
20 18 
WTILG WT/OR 
EXCEPT 
EXPORT А. ЕХРОВТ e ө 57 € — e — e — e 5309 
(8W-13-30) (8W-13-27) 
L60 L60 М М 155 155 155 155 
20 20 0 20 18 18 18 18 
WTITN WTITN WTILG WTILG WT/OR WT/OR WT/OR WT/OR 
3A 2A 1A 1A 
— 7 LAMP. — 7 LANP- — 7 LANP- — 7 LAMP. 
г PARK/ г ВАСКИР- г ТАШ г ТАШ 
| | TURN- | | RIGHT | | sroP- | | 5ТОР- 
RIGHT (8W-51-3) LEFT RIGHT 
La FRONT Lad L (8W-51-5) = (8W-51-5) 
(8W-50-6) 
(8W-52-3) 
3A 2A 2A 2A 
— 7 LAMP. — “АМР. — 7 LAMP. — 7 LANP- 
ГОО] TURN- г ВАСКИР- г ТАШ г ТАШ 
| | RIGHT | | LEFT | | sroPiFoG- | | sroPiFoG- 
ЕКОМТ (8W-51-3) LEFT RIGHT 
led (BW-52-4) 1-4 1-4 (BW-51-8) L_ (8W-51-8) 
РМ703911 


078W-10 


8W - 39 - 12 8W-39 VEHICLE THEFT SECURITY SYSTEM PM 
(8W-13-6) 
BATT A0 (8W-13-7) 
E en те 7] MODULE- 
| ТОТАЦУ 
INTEGRATED 
| | Бе) | ELECTRONICS | POWER 
| | LEFT RIGHT RIGHT LEFT | bre 
| LEFT HIGH LOW HIGH LOW 
| TURN BEAM BEAM BEAM BEAM | 
| ,SGNAL |. — — OUTPUT _ OUTPUT _ OUTPUT — — OUTPUT |, | 
Рн oe ee не и d Бе Не ын ы асс J 
1Y C4 4Y C5 3 Y C5 зүс 4 Y C4 
EXCEPT 
EXPORT А EXPORT 
L61 L61 L33 144 134 L43 
20 20 20 20 20 20 
WT/RD WT/RD WT/PK VT/RD WT/GY WT/DB 
3 1 3 
[ LEFT 1 LANP- RIGHT RIGHT | LAMP- 
TURN | РАКК/ LOW HIGH | HEADLANP- 
| | TURN- | | RIGHT 
SIGNAL | eer BEAM BEAM prm 
L — J Front олыл | QUTPUT 
(8W-50-6) 
(8W-52-3) 
ЗА ЗА 1А 
Пет | LAMP- г LEFT LEFT ~ 7 LAMP 
TURN , TURN- | HIGH Low | HEADLAMP- 
| | LEFT LEFT 
SIGNAL | ВЕАМ ВЕАМ | 
L 1 ЕКОМТ OUTPUT OUTPUT 1 (8W-50-3) 
(8524) bB ___ _ ___ _________ J 
078W-10 PM703912 


РМ 


РМ703913 


(8W-13-6) 
BATT A0 (8W-13-7) 


8W-39 VEHICLE THEFT SECURITY SYSTEM 


a ве) 
| HEADLAMP 
LEVEL HEADLAMP 
| SENSOR SWITCH 
L SIGNAL _ 459 OUTPUT _ _ 
шыны ыы = = = = = = | o———— ван 
9 Y C5 6 Y C5 
EXCEPT 
EXPORT : EXPORT 
L131 17 17 
20 20 20 
WTILG WTIYL WTNT 
2A 
ГНЕАОГАМР | LAMP- 
ЕМЕС 
| OUTPUT quem 
— — — FRONT 
(8W-50-6) 
3A 4A 
Г HEADLAMP HEADLAMP 1 На Б 
| LEVEL SWITC LEVELING 
| SENSOR OUTPUT ү pepe NG 
SIGNAL 
A MN __| (8W-50-5) 


lc d ————— 


8W - 39 - 13 
— MODULE- 
TOTALLY 
ELECTRONICS | meum 
| 8W-13-2 
HEADLAMP | | aud 
LEVEL HEADLAMP 
SENSOR SWITCH | 
. SIGNAL _ _ __  , ОРТ | | 
GUN ae PER J 
10 Y C5 1 | C5 
L70 
20 
WTIGY 
| EXCEPT 
EXPORT А ЕХРОВТ 
L132 
20 
LGIWT 
2A 
ГНЕАОГАМР | LAMP- 
SWITCH, PARKI 
| отрут | TURN- 
L _ RIGHT 
— — — FRONT 
(8W-50-6) 
3A 4А 
T HEADLAMP HEADLAMP | is 
| LEVEL SWITC LEVELING 
| SENSOR OUTPUT | ен 
SIGNAL 
ол СЕ __| (8450-5) 


078W-10 


8W - 39 - 14 


8W-39 VEHICLE THEFT SECURITY SYSTEM 


EXPORT 
(8W-13-6) 
BATT A0 (8W-13-7) 
rr a вир 
| 
| B(*) 
| 
| ЦЕЕТ RIGHT REAR 
TURN TURN FOG LAMP 
| | signa SIGNAL CONTROL 
| (OUT) (OUT) OUTPUT 
L — m TECNICI ИА аги == м А 
5 Y C5 2 Y C5 12 Y C6 
L161 L239 
20 18 
WTILG WTIDG 
26 У с103 ө ө $321 
(8W-13-29) 
L161 1160 1239 1239 
18 20 18 18 
WTILG ШИ WTIDG WTIDG 
1 1 4 4 
[Lert | LAMP- Гент | LAMP- [ REA | LAMP- [REAR | LAMP- 
TURN | SIDE ТЫВ SE Еге. ТАШ roa. ТАШ 
| | REPEATER- | | ВЕРЕАТЕВ- | | ѕторғов. | | БТОРЈЕОС- 
SIONAL LEFT SIGNAL RIGHT LEFT RIGHT 
(007 | (007 | | CONTROL | CONTROL 
— _ (8\\-52-4) — _ (8\\-52-4) | OUTPUT | (8W-51-6) | OUTPUT | (8W-51-6) 


078W-10 


ELECTRONICS 


7] MODULE- 
TOTALLY 
INTEGRATED 

| POWER 
| (8-132) 
(8W-13-3) 


PM 


PM703914 


PM —— — 8W-39 VEHICLE THEFT SECURITY SYSTEM ————— — 8W - 39 - 15 


(8W-13-6) 
BATT A0 (8W-13-7) 


a ee с а сет —] MODULE- 
| | TOTALLY 
БАС жыка не ыны C cM MS EM LCD EE —] ELECTRONICS — ' INTEGRATED 
| | ноор | | POWER 
| HORN HORN AJAR | А 
| CONTROL CONTROL зултен | (8W-13-3) 
| | OUTPUT OUTPUT SENSE | 
| 1 | 
= по о о о = м — e о «лек о eee о о = =] 
9 Y C11 8 Y C11 11Y C2 
X21 X22 G70 
20 20 20 
сум. GYILB VTILB 
^ 1 
HORN 1 HORN 2 йе 
(8W-41-2) (ЕХРОКТ) SECURITY 
(8W-41-2) HOOD 
(EXPORT) 
2Y 
2908 
20 
ВКІРК 
9 6110 
(8W-15-3) 


PM703915 078W-10 


8W - 39 - 16 


(8W-13-6) 
BATT A0 (8W-13-7) 


8W-39 VEHICLE THEFT SECURITY SYSTEM 


кетті =т= ee свесни SN D әк: MODULE- 
Г} а 1 ТОТАЦУ 
| | INTEGRATED 
ДА POWER 
| Bis ELECTRONICS | (6432) 
| (| ша чш | (8W-13-3) 
| 30А 10А САМВ САМВ | 
| Ү (88-12-11) Y (BW-13-14) BUS (4) BUS (-) | 
| | 
lc езу сс ы о TER PT кете енен ба имаш J 
4 Y C8 3 Y C8 ac ше 
A414 D55 D54 
20 20 20 
RDILG WTIOR WTIPK 
д TWISTED 
24 А C103 BUR 
A414 
i8 ө 5302 ө 5301 
RD/LB (BW-18-4) (8W-18-3) 
D55 D54 
20 20 
SIREN 
1, (ЕХРОВТ) WT/OR WTIPK 
TWISTED 
SIREN PAIR 
SIGNAL 
GROUND Бу — — гу саю 
M15 D55 D54 
20 20 20 
RD/TN WTIOR WTIPK 
4 А C201 TWISTED 
PAIR 
D96 
20 
Wee ө 5206 ө 5205 
DN (8W-18-4) (8W-18-3) 
^^ 
096 M15 D55 D54 
20 20 20 20 
WTIBR RD/TN WTIOR WTIPK 
sat ЕТЕК Во барр 
7908 096 A415 D55 D54 
18 20 20 20 20 
ВК/РК WT/LB RD/TN WT/OR WT/PK 
TWISTED 
PAIR 
5A C1 1A ст ЗА ст 4A ст 
SIREN FUSED B(+) CAN B CANB \ е 
| „SIONAL 100) BUS (+) BUS() / ЕЯ 
CONTROL | 
е си | 
--—— — ————— ———X————"À = 
(8W-15-4) 


078W-10 


PM 


PM703916 


РМ 8W-39 VEHICLE THEFT SECURITY SYSTEM 8W - 39 - 17 
— — 7] CLUSTER — — Ам. 
| COURTESY | (840.6) | COURTESY Приче 
LAMPS LAMPS 1 (8W-44-3) 
| оме | | оме | 
4 | с2 2 
M24 
20 
YLINT 
12 | C202 
M24 M24 
20 20 
YLT YLIWT 
• ө 5360 
| (8W-44-3) 
M24 
20 
Ут 
Ni c2 
n COURTESY 71 MODULE- 
) LAMPS | INTRUSION 
| DRIVERS | TRANSCEIVER 
\ оо. GROUND —— GROUND со) 
у3ү yey ct ту 3 Ce vv 6Y C1 
2936 2936 2941 7941 
20 20 20 20 — 
MIRROR- 
BK BK BKIYL BK/YL г INSIDE 
| | | | | REARVIEW 
e ө 5362 49. 
OPTION 1 . OPTION2 OPTION2 „А OPTION 1 | GROUND | (8\\-49-4) 
* cd EXCEPT EC MIRROR 
| (etn ECMRROR | 
2936 7941 
BK/LB BK/YL 
І 
и 8 у C202 
OPTION 2 OPTION 1 
| 
7941 
20 
BKWT EXCEPT 
EXPORT д ЕХРОКТ 
ө 5216 
| (8W-15-9) 
т У c202 yiii 
16 7941 
7936 BKWT 16 
20 BKIWT 
M U————— 
BKILB | 
| 
0 6200 | 
(8W-15-7) У OPTION 1 9. 6250 
vv OPTION2 (8W-15-9) 


PM703917 


078W-10 


РМ 8W-40 INSTRUMENT CLUSTER 8W - 40-1 
8W-40 INSTRUMENT CLUSTER 

Component Page Component Page 
Assembly-Shift Lever ................. 8W-40-4 Latch-Door-Passenger........... 8W-40-5, 7, 8, 9 
Cluster......... 8W-40-2, 3, 4, 5, 6, 7, 8, 9, 10, 11 Latch-Door-Right Rear .......... 8W-40-6, 7, 8, 9 
Сопїго!1-А/С-Неаїег................... 8W-40-4 Module-Compass .................... 8W-40-3 
a'C pA CD 8W-40-2 Module-Electronic Overhead ......... 8W-40-6, 10 
Fuse 10... ex es hoe дърво RR ышка 8W-40-2 Module-Fuel Ритр................... 8W-40-3 
Fusel4... ss ska жюк» ER Rs 8W-40-2 Module-Heated Seats ................. 8W-40-3 
Fuse 22: e te a ora a eel n con та 8W-40-3 Module-Intrusion Transceiver........... 8W-40-6 
G 200. vastus daos шыш rb Re Rs 8W-40-2 Module-Sentry Key Remote Entry ...... 8W-40-11 
6250 stapes es ina saath ies а aaa aw 8W-40-2, 3 Module-Steering Control............. 8W-40-3, 6 
6301: eda i иж кый ee AREE 8W-40-11 Module-Totally Integrated 

8302 КОС ibe Г ЕГ ГГ 8W-40-11 POWer фек зул жекке 8W-40-2, 3, 10, 11 
8303 suos rre Rr намина 8W-40-11 Sensor-Evaporator Temperature......... 8W-40-4 
Lamp-Cargo ........................ 8W-40-6 Switch-Bank ........................ 8W-40-3 
Lamp-Cup Holder .................... 8W-40-4 Switch-Parking Brake ................ 8W-40-3 
Lamp DOME ........................ 8W-40-6 Switch-Power Window-Driver........... 8W-40-6 
Lamp-High Mounted Stop ............ 8W-40-10 Switch-Seat Belt-Driver ............... 8W-40-3 
Lamp-Vanity-Left .................... 8W-40-6 Switch-Stop Lamp .................. 8W-40-10 
Latch-Door-Driver.............. 8W-40-5, 7, 8, 9 Transponder-Tire Pressure-Left Front ... 8W-40-11 
Latch-Door-Left Rear ........... 8W-40-5, 7, 8, 9 Transponder-Tire Pressure-Left Rear .... 8W-40-11 
Latch-Door-Liftgate .............. 8W-40-5, 7, 8 Transponder-Tire Pressure-Right Rear ... 8W-40-11 


8W -40-2---------------- 8W--40 INSTRUMENT CLUSTER --------------- PM 


(8W-13-6) 
BATT A0 (8W-13-7) 


Qe ee "| мори. 
| T | > | TOTALLY 
24. TTC INTEGRATED 
| TA Г 84 — ELECTRONICS | POWER 
М 7 | DOOR IGNITION | (8W-13-2) 
| 30А | LOCK SWITCH | | (8\ү-13-3) 
БЕЛГІСІ САМВ САМВ POWER- OUTPUT | 
BUS (+) BUS () FUSED B(+) (RUN-START) | 
| cece -- - = - - -т = = == == | 
| 2 a | 
| FUSE FUSE | 
14 10 > 
| 10А 20А | 
| Y (8W-13-11) У (8W-13-10) | 
лоразепам Хы) ыы ыы: ашый: ғы J 
15Y C7 16 Y C7 3 Y C3 11Y C3 18 Y C7 4 Y сї 
F202 
20 
РКІСҮ 
e 5003 
(811-13-18) 
F202 
20 
РКІСҮ 
" т с103 
055 054 Е202 
20 20 20 
WTIOR WTIPK РКІСҮ 
ө 5302 ө 5301 ө 5306 
(8W-18-4) (8W-18-3) (8W-13-18) 
D55 D54 F202 
20 20 20 
WTIOR WTIPK РКІСҮ 
вм uM cwo 6 \ C200 
055 054 Е202 
20 20 20 
WTIOR WTIPK РКІСҮ 
e 5206 ө 5205 ө 5208 
(811-184) (8W-18-3) (811-13-18) 
A418 A412 D55 D54 A932 F202 
20 20 20 20 16 20 
RD/BK RD/DB WT/OR WTIPK RDIBR РКІСҮ 
Да од ca es "jur оде mee 
Г FUSED В) FUSED ВО) CAN B CAN B DOOR IGNITION | CLUSTER 
| 000) (LOD) BUS (+) BUS (-) LOCK SWITCH — 
POWER- OUTPUT 
| FUSED B(4) (RUNSTART) | 
GROUND GROUND GROUND 4 
di c1 т с4 i C2 
2936 2936 2937 
18 20 20 
BK/LB BK/LB BK/YL 
e—a 6200 9 0250 
(8W-15-6) (8W-15-9) 


Х NOTE: 054, 055 CIRCUITS ARE TWISTED PAIR 
078W-10 PM704002 


PM —— = 8W-40 INSTRUMENT CLUSTER ————————————- 8W - 40 -3 


8W-13-6 
pm Г- Тиле 


--- n HEATED 
ІШ ВЕК | un [seats 
ГГ ве) | ELECTRONICS | INTEGRATED Le (Рова) 
| | | | POWER Ј 
(8W-13-2) 
| | IGNITION | | (8W-13-3) 0506 
| | SWITCH | | 3 
OUTPUT Wie 
| | (RUN) | | 
| А | 5 У C305 
| H FUSE | 
| = l D506 
20 
| У (8W-13-17) | WTIDG 
БЕС NE 
12 Y C8 
EXCEPT 
EXPORT: X EXPORT, e =т= == саса EUR CLUSTER 
PORT БОК | PASSENGER DRIVER E 
| | / PARK SEAT SEAT / 
F929 F929 | BRAKE BELT BELT FUEL FUEL | 
18 20 SWITCH SWITCH SWITCH LEVEL LEVEL 
PK/RD PK/RD SENSE SENSE SENSE SIGNAL2 SIGNAL 1 LIN BUS 
| | түс? үе 12 Y C2 15Y C2 — 16Y C2 1Y сз 41 Л C200 
R58 R57 N5 № 0506 0506 
20 20 20 20 20 20 
LB/GY LG/GY DB/BK DB/WT WTIDG WTIDG 
10 A C200 36 | 620 35 У 3 Y 16 Y. C200 e — ө ө 5207 
1 NOT (8W-18-7) 
USED 
F929 R57 
20 20 D506 
PK/RD LG/GY 20 
WT/DG 
4 
SWITCH- 5 
ө 5209 [ DRIVER | SEAT Г м Лзмтсн. 
| SEAT | BANK 
(8W-13-17) BELT- | BUS | 
Ere Е | (виса) 
Р929 B25 [PEE | № M D506 056 ---- (gw.50-2) 
20 20 20 20 20 20 (8-52-2) 
PK/RD DG/WT DB/WT DB/WT WT/DG WT/DG (8W-63-2) 
1 | | с2 | c1 с 
SWITCH- Г —— UEWED 7] MODULE- MODULE- 
PARKING | ШЕ me | FUEL ГІ B v1 STEERING 
BRAKE SIGNAL2 — SICNAL1 , PUMP | | coNTROL 
| L _ Јем. “| 
(8W-50-2) 
(ви. x 2) 
MODULE n 
FUSED Е (8W-53-3) 
IGNITION COMPASS (8W-65-2) 
SWITCH 
OUTPUT 
(RUN) 
GROUND 
dli 
2937 
20 
BK/YL 
| 
2 6250 
(8W-15-8) 


PM704003 078W-10 


8W-40 INSTRUMENT CLUSTER 


PM 


71 CLUSTER 


EVAPORATOR I 
TEMPERATURE 
SENSOR 
SIGNAL E 


EVAPORATOR | SENSOR- 


EVAPORATOR 
TEMPERATURE 
SENSOR — | TEMPERATURE 
SIGNAL | (8W-42-5) 


i BRAKE 
| REAR TRANSMISSION 
| WINDOW SHIFT 
DEFOGGER AIC HVAC HVAC PANEL INTERLOCK 
| SWITCH INDICATOR MUX MUX LAMPS SOLENOID SENSOR 
\_ SIGNAL DRIVER RETURN CONTROL | DRIVER UNLOCK GROUND 
5Y СЗ 8 Y C3 4 Y C4 20 Y C4 2Y C1 T 14 Y C4 
K321 
20 
BR/YL 
#4 
HH 8 
Г BRAKE Е 
| TRANSMISSION even 
| SHIFT | 
INTERLOCK (8W-31-7) 
| SOLENOID _ | (8031-8) 
| UNLOCK | 
| PANEL | 
| LAMPS | 
_ DRVER 
#2 
нн 4 
E12 E12 
20 20 
ORIGY ORIGY 
• ө 5214 
(8W-44-4) 
E12 
20 
ORIGY 
2 | C204 
C215 C4 C955 C105 E12 E12 C121 
20 20 20 20 20 20 20 
LB/BK LB/RD LB/PK LB/LG ORIGY OR/GY DB/DG 
ще xls ils ulla 2А C1 J Ni 
REAR АС HVAC HVAC PANEL | о [ PANEL ты SENSOR 
| WINDOW INDICATOR MUX MUX LAMPS | | LAMPS | | GROUND 
DEFOGGER DRIVER RETURN CONTROL DRIVER. (8W-42-2) DRIVER ' (8W-44-4) 
| SWITCH | 
L SIGNAL | | _ L 
* FWD 
HH 
078W-10 AWD 


PM704004 


РМ 


8W-40 INSTRUMENT CLUSTER 


| LEFT RIGHT 
FRONT FRONT 
/ 0008 DOOR 
| AJAR AJAR 
SWITCH SWITCH 
SENSE SENSE 
° || с2 ее "| C2 
G75 G74 
20 20 
VT/BK VIWT 


LEFT 
REAR LIFTGATE 
DOOR AJAR AJAR 
SWITCH SWITCH 
SENSE SENSE 
5 | с2 13 | C2 
G77 G78 
20 20 
VT/GY VTILB 


8W - 40 - 5 
E CLUSTER 
RIGHT LEFT | 
ЕКОМТ FRONT / 
DOOR AJAR DOOR AJAR | 
SWITCH SWITCH 
SENSE SENSE E: 
e 11 || с2 оо 1 с2 
674 675 
20 20 
VTT VT/BK 


ТТТ 


675 674 
20 20 
утвк VTIWT 
1Л C301 122 C306 
EXCEPT 
HEATED HEATED 
MIRRORS А MIRRORS 
| | 
G75 G75 G74 
20 20 20 
VT утвк VTIWT 
| | 
Sf 
LHD RHD 
e 3 
өө 7 
[LeFTIRIGHT | LATCH- 
| РОМ а DRIVER 
DOOR AJAR 
| switcH [| (8W-61-2) 
L SENSE (8W-61-4) 
PM704005 


677 678 
20 20 
VIIGY VTILB 
4 A C308 6 У C310 
677 678 
20 20 
VIIGY VTIOR 
• 3 
eo 7 1А C2 
ПЛ. BR [ ЦЕТСАТЕ | о. 
| | | LEFT | BUT | LIFTGATE 
E На, ры j | SENSE | (861-9) 
(8W-61-7) ЕТКЕ 
e LHD 
өө RHD 


674 675 
20 20 
УТЛҮТ утвк 
1 C303 1A C301 
674 675 
20 20 
УТЛҮТ ҮТМІТ 
и 
LHD RHD 
43 
ee 7 
[LeFTIRIGHT | LATCH- 


DOOR- 
| и: | PASSENGER 


| (8W-61-3) 
(8W-61-5) 


| SWITCH 
L SENSE 


078W-10 


8W - 40 - 6 8W-40 INSTRUMENT CLUSTER PM 
pueden н ык ак imei ee н SSS и sides к же em CLUSTER 
| RIGHT | 
DOOR UGDO REAR 
/ Lock RADIO HORN RADIO ENABLE DOOR AJAR COURTESY / 
|. SWITCH CONTROL SWITCH CONTROL CONTROL SWITCH LAMPS | 
_ MX MUX SENSE RETURN CIRCUIT SENSE DRIVER , 
18 Y C2 9YC3  10YC3  13YCA 14YC2 "s 4% 
G76 M24 
20 20 
VTNL YLIWT 
23 ; C200 12 i с202 
P697 G38 G76 M24 
20 20 20 20 
LGIDG GY VINL YLT 
30 | C200 11 | C22 4 | C309 " • • e 5360 
(8W-44-3) 
P697 X20 хз Y13 G38 G76 M24 M24 M24 M24 
20 20 20 20 18 20 20 20 20 20 
LGIDG GYWT DGT рор GY/BK VTL YLWT YLWT YLWT YLWT 
• 3 
eo 7 2 
LATCH- Pe 7i LANP- 
| | DOOR. Lo 
А RIGHT DRIVER 1 (8W-44-3) 
LHD RHD С ој EAR | | 
CAD Ал 80 --“- (8W-61-6) га 
4 А C30 4 А C306 Do 
M — B БА c2 
Г таро T LANP- courtesy MODULE- 
| enasce | VANITY: | Lamps | INTRUSION 
P697 ыы LEFT TRANSCEIVER 
js | 09 | | DRIVER | 
CIRCUIT | (8W-44-5) (84-30-17) 
16/06 b LJ 
ihe2 ЗА 2.62 2 
Г "RADIO НОВМ RADIO. | ERI courtesy | eni 
| CONTROL SWITCH CONTROL | CONTROL | LAMPS 
MUX SENSE RETURN DRIVER. | (8W-44-3) 
| | (8W-41-2) | | 
E — —=— | (8W-47-11) [=== | 
ВА C2 C À ст 
Гроба 1 SWITCH соату MODULE- 
| Lock | POWER | Lawps | ELECTRONIC 
WINDOW- OVERHEAD 
SWITCH DRIVER 
| “uux | DRIVER | | (8w-49-3) 
Lo (8612) Ёз = му | 
(8\\-61-4) 
e LHD 
078W-10 ee RAD РМ704006 


\ 


8W-40 INSTRUMENT CLUSTER 


PM 
разорено 7, CLUSTER 
j DRIVER PASSENGER ) 
DOOR DOOR DOOR 
UNLOCK LOCK UNLOCK | 
, DRIVER _ DRIVER DRIVER \ 
| c1 ii c1 7 | c1 
P238 P33 P240 
18 18 18 
TNIDG TNIDB TNIWT 
39 Y, T | m | C200 
P33 P240 
20 20 
LG/TN LGIYL 
ө 
ө 
Р238 P33 P240 P33 
18 20 20 20 
LG/OR LG/TN LGIYL LG/TN 
348 ___ 268 32. _ 2% с303 
Р238 P33 Р240 P33 
20 20 20 18 
19/08 LG/TN TNWT TNIDB 
1 2 
га — = там. 
DOOR- 
| ғай | PASSENGER 
| | (8W-61-3) 
L LL _ _ J (88615) 
1 2 
гг — — > “LATCH 
DOOR- 
| ғай | DRIVER 
| | (8W-61-2) 
LL LS _ 5 (804614) 


PM704007 


LHD 


P240 P33 P240 P33 
20 20 20 20 
LG/YL LG/TN LGIYL LG/TN 
3A _ 2л 638 3Х— 2А с300 
P240 P33 P240 P33 
20 20 20 20 
LG/YL TN/DB LG/YL TN/DB 
1 2 
Г = — Жен. 
DOOR- 
| са | ен 
| | ВЕАВ 
Е —— | (8W-61-6) 
(8W-61-8) 
1 2 
Г р ПАТОН: 
DOOR 
| са Пет 
| | ВЕАВ 
| _______-_ 6W-6t6) 
(8W-61-7) 


8W -40 -7 


e 5312 
(BW-39-7) 
e 5311 
(BW-39-7) 
P240 P33 
20 20 
LG/YL LG/TN 
3Y рено 
P240 P33 
18 18 
LG/YL LG/TN 
ЗА C1 1A. C1 
гг = “Т Т LATCH. 
DOOR- 
| Са | ЕТТЕ 
| | (8w-61-9) 
ЕБ 


078W-10 


8W-40 INSTRUMENT CLUSTER 


8W -40-8 
вина овци ти === == — CLUSTER 
j DRIVER PASSENGER | 
DOOR DOOR DOOR 
| UNLOCK LOCK UNLOCK | 
| DRVER _ DRIVER DRIVER \ 
5 с » c1 " C1 
P238 P33 P240 
18 18 18 
TNIDG LG/TN TNIWT 
39 Y т” | i | C200 
P33 P240 
20 20 
LG/TN см. 
е 
е ө 
Р238 P33 P240 P33 
18 20 20 20 
LG/OR LG/TN см. LG/TN 
3A — 240636 зА _ 2% 0301 
P238 P33 P240 P33 
20 20 20 20 
19/08 TNIDB TNIWT TNIDB 
5 6 
гл — — те тен. 
DOOR- 
| ғай | PASSENGER 
| | (8W-61-3) 
L _ LL LL A (8W61t5) 
5 6A 
гл = ят ч 1АТСН- 
DOOR- 
| LA | DRIVER 
| | (в\ү-61-2) 
L LL J (614) 


078W-10 


RHD 
e e 
e e 
P240 P33 P240 P33 
20 20 20 20 
LGIYL LG/TN LGIYL LG/TN 
зад — 26098 зА 27 ca 
P240 P33 P240 P33 
20 20 20 20 
TNIWT TNIDB TNWT TN/DB 
5 6 
гл — 7 ^ LATCH 
DOOR- 
| са | aur 
| | REAR 
LH — — — | ме) 
(8W-61-8) 
5 6 
гл — — там 
DOOR- 
| каш} 
| | REAR 
L — — — — (84/-61-6) 
(8W-61-7) 


PM 


ө 5312 
(8W-39-8) 
e 531 
(8\\-39-8) 
Р240 P33 
20 20 
LG/YL LG/TN 
зм FY eso 
P240 P33 
18 18 
LG/YL LG/TN 
ЗА C1 1À C1 
гл = = там. 
DOOR- 
| C 1ТСАТЕ 
| | (8w-61-9) 
Е ы! [i 
PM704008 


РМ 8W-40 INSTRUMENT CLUSTER 8W -40-9 
RHD 
El CETT 7 CLUSTER 
/ SECONDARY __ SECONDARY / 
LOCK UNLOCK | 
\_ DRIVER DRVER | 
6 | c1 3 | c1 
P235 P237 
18 18 
LG/TN DG/TN 
3 | ler | C200 
P237 P235 
18 18 
DG/TN LG/TN 
" • • • 5332 
(8\\-39-9) 
ө • • e 5331 
(8W-39-9) 
P237 P235 P237 P235 P237 P235 P237 P235 
18 18 18 18 18 18 18 18 
DG/TN LG/TN DG/TN LG/TN DG/TN LG/TN DG/TN LG/TN 
зА _ _ Л C306 өл... Вл сзи 4^_ _ _ BA 6308 4^_ _ _ Вл с 
P237 P235 P237 P235 P237 P235 P237 P235 
20 20 20 20 20 20 20 20 
DG/TN LG/TN DG/TN LG/TN DG/TN LG/TN DG/TN LG/TN 
3 4 3 4 
гл — — — 7 1 aTh- Гг — — — "v LATCH 
DOOR- DOOR 
| CZ | PASSENGER | са | pict 
| | (8W-61-5) | | REAR 
[быз ee J MERECE _| (8W-61-8) 
3 4 3 4 
г — ер АТОН: ГА 7-77 Т1АТСН- 
DOOR- DOOR- 
| A | DRIVER | са |Ен 
| | (8W-61-4) | | ВЕАВ 
| J ы = ee J (8W-61-7) 
PM704009 078W-10 


8W - 40 - 10 


/ STOP 


SWITCH 


8W-40 INSTRUMENT CLUSTER 


Lamps | 
Ч с? 


ТА C3 
[77,71 MODULE- 
us TOTALLY 
INTEGRATED 
SWITCH 
| ourpur | POWER 
у (8013-2) 
(8W-13-3) 


078W-10 


2 


Г тор 1 SWITCH- 
| LAMP | STOP 

| SWITCH Ан 
OUTPUT ! (811-30-14) 

LE — I 


е 5308 
(8W-13-25) 


1 C310 


1 
Г stop | viens 
| 1АМР | 

ситен: MOUNTED 
| оџтрџт | STOP 
м] (8W-51-4) 


M27 
20 
УВ 


7] CLUSTER 
| 
READING! | 
RAIL 
DRIVER | 
2Y C2 
C202 


Г gEADING/ | MODULE- 


| ELECTRONIC 
OVERHEAD 
| (sw-49-3) 


PM704010 


PM 


РМ 


| 
L. 


PM704011 


GROUND 


(8W-13-6) 


| 

IGNITION | 
SWITCH 

OUTPUT | 

| (RUN-START) | 


| [ вв) | ELECTRONICS 
|| 
|| 
|| 


е 5003 
(8W-13-18) 


F202 D508 
20 20 
PK/GY WT/GY 


1 24. 


COM-LIN 
TIRE 


IGNITION 
SWITCH 
OUTPUT 
(RUN-START) 


LAN 


GROUND 


BK/OR BK/OR 


PRESSURE 
MONITOR 


POWER 
(BW-13-2) 
| (8W-12-3) 


TRANSPONDER- 
TIRE 
PRESSURE- 
LEFT 


FRONT 


MODULE- 
TOTALLY 
| INTEGRATED 


8W-40 INSTRUMENT CLUSTER 


TIRE 
| PRESSURE 
MONITOR 


L LAN 


IGNITION COMLIN TRANSPONDER, 
SWITCH TIRE 
OUTPUT PRESSURE p m 
(RUN-START) MONITOR 
LAN _ | REAR 
GROUND 
3 
7904 
20 
BK/OR 
e 5316 
(8W-15-12) 
2904 
20 
BK/OR 
9. 6301 
(8W-15-12) 


8W - 40 - 11 
Г — CLUSTER 
| | (80402) 
САМ В САМ 
[ 895) 805 (+) | 
ИМ C4 12 Y C4 
D54 D55 
20 20 
WT/PK WT/OR 
TWISTED 
PAIR 
e 5205 e S206 
(8w-18-3) | (8W-18-4) 
D54 D55 
20 20 
WT/PK WT/OR 
TWISTED 
PAIR 
TA 6A 
CANB CANB | MODULE- 
BUS (-) BUS (+)  SENTRY KEY 
| REMOTE 
| ENTRY 
(8W-39-2) 
е 5305 
ө S306 
| (8W-13-18) 
IGNITION COM-LIN TRANSPONDER: 
SWITCH TIRE 
OUTPUT PRESSURE 55 
(RUN-START) MONITOR 
LAN REAR 
GROUND GROUND 
2965 7965 
20 20 
BK/GY BK/GY 
.9. 6303 Ф G302 
(801-15-18)  (8W-15-14) 


078W-10 


PM ——————— 8W-41 HORN/CIGAR LIGHTER/POWER OUTLET ————————— — 8W - 41 - 1 


8W-41 HORN/CIGAR LIGHTER/POWER OUTLET 


Component Page Component Page 
eI "D" 8W-41-2 ModuleInverter ..................... 8W-41-3 
Fuse l2:.22 ke kd и dy epa ae 8W-41-3 Module-Steering Control .............. 8W-41-2 
ЕИбЕТ булы жр oca Een куа балын кён 8W-41-3 Module-Totally Integrated Power ...... 8W-41-2, 3 
(3200). is rdc на cec m жааса в 8W-41-3 Power Outlet-AC ..................... 8W-41-3 
НОП uice Rut tren CR o e ite te il за 8W-41-2 Power Outlet-Instrument Panel ......... 8W-41-3 


HOM Кип и walk шәй иа 8W-41-2 Switch-Horn ........................ 8W-41-2 


8W - 41 - 2 


SWITCH- 
HORN 


BASE A PREMIUM 
| 


ө $225 
| (8-47-11) 
хз Y13 
20 20 
DB BK 
| 
iu y 
ЗА 05 БА C5 
7 — — — — 7 — WODULE- 
Г фе 
/ ) © / CONTROL 
= ae ни А 
3Y C2 2Y C2 
хз Y13 
20 20 
DGT DG/RD 
10.63 ЗА C4 
Г. HORN RADIO 
| SWITCH CONTROL 
SENSE RETURN 


8W-41 HORN/CIGAR LIGHTER/POWER OUTLET 


(8W-13-6) 
5 
де виа ава = MODULE- 
I E TOTALLY 
B+) ELECTRONICS | INTEGRATED 
POWER 
HORN | 
CANB CANB CONTROL | 55 
BUS (+) BUS () OUTPUT | (8W-13-3) 
а 
= “и — = | or -—— — LII = — ма 
3Y C3 Ше 9Y Cit aa sy СМ 
055 054 
20 20 
WTIOR WTIPK 
TWISTED 
PAIR 
“ж 
ө 5302 ө 5301 
(8W-18-4) (8W-18-3) 
D55 D54 x21 X22 
20 20 20 20 
WTIOR WTIPK сум. GYILB 
TWISTED 
PAIR HORN 2 
“ж (ЕХРОВТ) 
БА ____ 4A 6200 
055 054 
20 20 HORN 1 
WTIOR WTIPK 
ca 
TWISTED 
PAIR 
“ж 
e 5206 e 5205 


| (8W-18-4) | (8W-18-3) 


078W-10 


D55 054 
20 20 
WT/OR WT/PK 
TWISTED 
PAIR 
“ж 
12 А С4 WA C4 
BUS (+) BUS () | (8W-40-2) 
(8W-40.6) 
4 4 EXPORT 


PM 


РМ704102 


РМ ----------:-:- 8М/-41 НОКМСЮАК LIGHTER/POWER OUTLET --------- 8W-41-3 


(8W-13-6) 


ER a ee eee 1 MODULE- 
| 9—4 | TOTALLY 
INTEGRATED 
| B(+) ELECTRONICS | РОМЕВ 
| IGNITION | Mn 
SWITCH (8W-13-3) 
| OUTPUT | 
| (RUN-ACC) | 
| ? T | 
Ae O 
| IGNITION У BATTERY | 
| T йй | 
| FUSE FUSE | 
16 12А 
| 15А 20А | 
| У (8W-13-12) Ў (8W-13-12) | 
• 
L — Зла / (е. / се oce h P У 
1Y св 19 Y C7 A 22Y C7 
F996 А999 
14 16 
PKYL RD/WT 
e 5320 19 A C201 
(8W-13-12) 
А999 
F986 F996 
16 14 
РКЈВК PK/YL 
7 MODULE- 
13 Л C200 INVERTER 
(EXCEPT EXPORT) 
OPTION 1 А  OPTION2 INVERTER 
l | ENABLE 
F986 F996 F996 SWITCH 110 VOLT 110 VOLT 
n к 14 20 GROUND SIGNAL AC COMMON AC LINE 1 
шы Pye үс 2Y C2 47 C2 6 Y C2 
| OPTION 1 А OPTION2 — OPTION 1 A OPTION2 
e S200 | | | | 
7940 Р805 Р805 Р809 Р809 Р801 
1 МАТА) 14 18 18 18 18 18 
РОМЕК BK/LG LG/DB LG/LB LG/LB LG LG/PK 
^ | OUTLET- F996 | | | | 
INSTRUMENT 20 — —— 
У | PANEL PK/YL 0 0200 
3 (8W-15-6) 
4 6 7 5 0204 
2940 Е996 Р805 Р809 Р801 
16 18 18 18 18 
BKILG РКМ. LG/LB LG/TN LG 
INVERTER 110 VOLT Е. ii 
E ren AG COMMON (EXCEPT EXPORT) 
e. 6200 SIGNAL 


(RUN-ACC) 


(8W-15-6) 


PM704103 iai 078W-10 


PM — — — — 8//-42 AIR CONDITIONING/ HEATER ———————— ————— 8W - 42 - 1 


8W-42 AIR CONDITIONING/HEATER 


Component Page Component Page 
Actuator-Redirculation Door............ 8W-42-2 Heater-Cabin ....................... 8W-42-6 
Вашегу «itt ora PARARE dea ко 8W-42-6 Module-Engine Control................ 8W-42-3 
eI EC 8W-42-2, 4, 5 Module-Powertrain Control ............ 8W-42-3 
Сопїго!1-А/С-Неаїег................... 8W-42-2 Module-Totally | ntegrated 

Fan Module-Radiator Cooling. .......... 8W-42-7 РОМЕГ becca oh Ph eek дори PA 8W-42-2, 3, 4, 5, 6, 7 
FUSE 6 rus seed жаккка навала wd s 8W-42-6 Motor-Blower ....................... 8W-42-2 
FUSE B. xia su x шжан жшж шакша Rin e e 8W-42-6 Relay-Cabin Heater 1................. 8W-42-6 
РОЗЕ 5b... sax hema аш аа nac m 8W-42-7 Relay-Cabin Heater 2................. 8W-42-6 
Розе LOS PC" 8W-42-3 Вејау-Маћп ......................... 8W-42-3 
ҒЕиве22:.:::.::..5:-2%%42.4222..... 8W-42-2 Relay-Radiator Fan-Low/High .......... 8W-42-7 
Fuse 23. esser bee bee te 8W-42-3 Relay-Radiator Fan-Medium/High ....... 8W-42-7 
Ризе 31. а ies сања eae ed ed dae 8W-42-6 Relay-Radiator Fan-Series/Parallel ...... 8W-42-7 
Рибе Зорка x eee 8W-42-7 Resistor-Blower Motor ................ 8W-42-2 
Fuse/Relay Block .................. 8W-42-6, 7 Sensor-Ambient Air Temperature ........ 8W-42-4 
cun PT" Lr 8W-42-3 Sensor-E vaporator Temperature......... 8W-42-5 
LEHRER UE 8W-42-7 Solenoid-A/C Compressor .............. 8W-42-3 
(5200; па аи ин dete ја дана ОТЕ d act 8W-42-2 Transducer-A/C Pressure .............. 8W-42-5 


8W - 42 - 2 


LOW — M M2 нон 
WV 
1Y зү 2Y 4Y 
C70 
14 
DB/YL 
е 
ст C72 C73 C70 
18 18 18 14 
DBIBR DBOR DBVT DBNL 
the sho Зло до 
вр 
0 74 


ELECTRONICS 


-—À 


RESISTOR- 
BLOWER 
MOTOR 


8W-42 AIR CONDITIONING/HEATER PM 
(8W-13-6) 
BATT A0 (8W-13-7) 
редова ска eg ee түсінер 7] MODULE- 
| | TOTALLY 
Г в) | ELECTRONICS INTEGRATED 
| | IGNITION | | POWER 
| BLOWER SWITCH FUSE | 88-12) 
| | MOTOR — OUTPUT | (| 22 (8W-13-3) 
| CONTROL (RUN) | 10A 
| У (8w-1347) | 
Е гаи ~ — — — | 
1Y C8 12 Y C8 
ст 
14 ЕХСЕРТ 
DB/PK EXPORT EXPORT 
А | | 
а C201 F929 F929 
C7 20 18 
14 PK/RD PK/RD 
DB/PK | | 
У = 
2A 
MOTOR- 10 A C200 
BLOWER ACTUATOR- 
(м) ан RECIRCULATION 
DOOR 
C70 
14 
DB/YL 
ө S204 
F929 C32 C132 
20 20 20 
PK/RD DB/TN DB/GY 
1A C1 4 À C1 ЗАС 
CONTROL-A/C- 
HEATER 
0 OFF 
1LOW 
2М1 
3М2 
4 HIGH 
5 DEFROST 1 
6 DEFROST 2 
7 RECIRC 


078W-10 


C1 


RETURN 
L- 


2Y C1 11Y C1 
E12 
20 
ORIGY 
1 
ө 5214 
(8W-44-4) 

E12 C105 
20 20 
ORIGY LB/LG 
БАС 20 А C4 
PANEL HVAC 
LAMPS MUX 
DRIVER CONTROL 


ВАС 


5Yc2 ТҮСІ 
2936 79% 
18 20 
BKLB ВКАВ 
.$.— — @ 6200 
(8W-15-6) 


| (8W-40-4) 


C215 C4 
20 20 
LB/BK LB/RD 
5AC3 ЗА C3 
REAR WINDOW AIC INDICATOR | CLUSTER 
DEFOGGER DRIVER 
SWITCH SIGNAL 
= 


PM704202 


РМ 


РМ704203 


8W-42 AIR CONDITIONING/HEATER 


W-13-6) 


(8 
BATT A0 (8W-13-7) 


A14 
12 
RD/YL 


woh 


—^4— J RELAY- 
Г 1 МАМ 
[= | (IN FIRB) 
LE les 
В7 887 


8W - 42 - 3 


71 MODULE- 
TOTALLY 
ДА | INTEGRATED 
| POWER 
ВЕ (8W-13-2) 
23 
| (8w-13-3) 
15A 
У (8W-13-14) | 
а шг al t ell 
22 Y C8 5Y C1 
K542 K343 
12 18 
BR DB/LG 
4 Ax C103 4 ; C100 
[ ^ мобш- 
es | | POWERTRAIN 
E m CONTROL 
| COMPRESSOR | (8W-30-11) 
| L CONTROL | 
е S103 BY C 
(8W-13-15) 
K542 K343 C27 
12 20 20 
BR BR/YL LB/WT 
DIESEL GAS 
1A 
SOLENOID-A/C 
COMPRESSOR 
2Y 
DIESEL ____ OaS 
С27 2916 
20 20 
СВАМТ ВК 
г т. 7] MODULE ribns 
| COMPRESSOR | ENGINE е 
CONTR CONTROL 
| | 7916 
(8W-30-23) К 
----- ВК 
3 Ax C100 
2909 
16 
BK/WT 
е 6110 
(8W-15-3) 


078W-10 


8W -42-4 ——————————— 


(8W-13-6) 
BATT A0 (8W-13-7) 


ЕСС ЕССЕ 
| | ве 
| | САМ В САМ В 
| | BUS (-) BUS (+) 
11 1 сз 3 1 63 
054 055 
20 20 
\ҮТЇРК WTIOR 
TWISTED 
PAIR 
ө 5301 ө 5302 
(8W-18-3) (8W-18-4) 
D54 D55 
20 20 
\ҮТЇРК WTIOR 
TWISTED 
PAIR 
4R — — ŽA 0200 
D54 D55 
20 20 
\ҮТЇРК WTIOR 
TWISTED 
PAIR 
ө 5205 е 5206 
(8W-18-3) (8W-18-4) 
D54 D55 
20 20 
WTIPK WTIOR 
TWISTED 
PAIR 
ПА C4 12 А C4 
Г слмв CANB | CLUSTER 
| 850 BUS (+) | (8W-40-2) 


078W-10 


8W-42 AIR CONDITIONING/HEATER 


SIGNAL RETURN Ж 
——— сылы; ee a ыы; олы 
8 Y C4 9 Y C4 
G31 6931 
20 20 
VTILG VT/DB 
1 2 


AAT AAT | SENSOR- 


AMBIENT AIR 
SIGNAL RETURN TEMPERATURE 


— | wopuLe. 
TOTALLY 
| INTEGRATED 
POWER 
(8W-13-2) 
| (sw-13-3) 


PM 


PM704204 


РМ ———————— 8W--42 AIR CONDITIONING/HEATER ——————— — — — 8W-42-5 


AIR CONDITIONING 
(8W-13-6) 
BATT A0 (8W-13-7) 
[rum xe - << — MODULE- 
| | TOTALLY 
а= НА Е INTEGRATED 
| Г во Т1 ELECTRONCS РОМЕН 
| | | | 84439 
| _ АС АС № | (8W-13-3) 
| PRESSURE PRESSURE PRESSURE | — 
| | 51 Sipe 1. | | EVAPORATOR EVAPORATOR 
[м АА = узш лы а силу. —! TEMPERATURE TEMPERATURE 
| | SENSOR 
L- ом = = AA анын аы: МА = = = = = — 
13 Y C5 7 Y C5 12 Y C5 
C948 C818 C18 см C121 
20 20 20 20 20 
BKILB LB/TN LBIBR DBILG DB/DG 
ТА сз 14 CA 
АС АС ee [EVAPORATOR SENSOR | CLUSTER 
PRESSURE PRESSURE PRESSURE | TEMPERATURE GROUND | (8W-40-4) 
SENSOR SENSOR SENSOR SENSOR 
GROUND SUPPLY SIGNAL | SIGNAL | 
Г ш шеш Е Се — 


РМ704205 078//-10 


F936 
20 
PK/BK 


078W-10 


oN 


2966 
12 


ВКРК 


2 


(8W-13-6) 
8W-13-7) 


RELAY- 
CABIN 
HEATER 1 


—————— — | 


8W-42 AIR CONDITIONING/HEATER 


DIESEL 


6 Y C1 
SS SS FEL 
PA [RELAY A284 K232 
BLOCK 10 20 
(| E | (9W-11-2)  RDILB BRILB 
| 
25A А 
4 A C105 34 У C103 
ТУ (wat) | 7 Y 
A284 K232 
10 20 
is RDILB BRILB 
DB 
BATTERY 
(8W-13-7) 
ө ө $323 
А286 А286 
12 12 
НЕАТЕВ- 
CABIN 
4y 
2966 Е936 
12 20 
ВК/РК РК/ВК 
Ф 6302 
(8W-15-14) 
• 


ВЕГАҮ- 
CABIN 
HEATER 2 


PM 
7] MODULE- 
TOTALLY 
“ELECTRONICS | en 
| | 8-122) 
IGNITION | (8W-13-3) 
SWITCH 
OUTPUT | | 
ARUN). | 
9 ——> 
А | 
FUSE | 
31 | 
10А | 
У (8W-13-20) | 


F936 
20 
PK/BK 


е $327 
(8W-13-20) 


PM704206 


РМ 


М112 
20 
DB/OR 


РМ704207 


8W-42 AIR CONDITIONING/HEATER 8W - 42-7 
(8W-13-6) 
BATT A0 (8W-13-7) 
7) MODULE- 
== 1 1 TOTALLY 
FUSE FUSE POWER 
e Qs ^ — (Qe — men 
10A 50A | (8W-13-3) 
RELAY | 
CONTROL | 5 (8W-13-20) Y (8W-13-13) | 
$—» 
———áeÁ ducc A ЗИ ee са с с с ыы ымы 
7Y си 11Y СМ 17 Y C7 
A935 A16 
20 12 
RD/LB RD/BR 
2 У C105 
e e ө S024 
(8W-13-13) 
e e e e S009 
(8W-13-20) 
N201 A935 A16 A935 
20 20 12 20 
DB/LG ВОИВ ВОВА RDILB 
О кои 71 Fuse! 
RELAY 
| а оо 
| FAN-MEDIUM/ | (8W-11-2) 
| HIGH | 
| (8W-11-6) | 
| МА мА | 
| RELAY- RELAY- | 
= RADIATOR RADIATOR 
| FAN-LOW/ FAN-SERIES/ | 
| HIGH PARALLEL | 
| АҮ amy АЗМ (8161156) BBY ВУ B3 (8W-11-6) | 
OPTION1 A ОРТЮМ2 OPTION1 A ОРТЮМ2 OPTION 1 д ОРТОМ2 
N24 N24 2901 N24 N24 
10 12 18 10 12 
DG/DB DG/DB BK DG/DB DG/DB 
| І І І 
——V—— — s 
FAN MODULE- 
LOW/HIGH SERIES/ 
RAD FAN PARALLEL сага 2 6111 
RELAY RAD FAN (8W-15-4) 
OUTPUT RELAY | (8W-30-15) 
FEED 
RAD FAN 
RELAY 
OUTPUT GROUND 
BY C2 AY C2 
OPTION1 A  OPTION2 
N24 N24 2904 №12 №12 
10 12 12 20 20 
DG/DB DG/DB ВКЛб DB/OR DB/OR 
| | 
V 
| 
e e e S033 
e e S026 (8W-11-6) 
9 6111 (8W-13-19) 
(8W-15-4) 


078W-10 


PM —————————— 8W-43 OCCUPANT RESTRAINT SYSTEM 


8W-43 OCCUPANT RESTRAINT SYSTEM 


Component Page 
Airbag-Driver Squibl ................ 8W-43-4 
Airbag-Driver Squib2 ................ 8W-43-4 
Airbag-K пее Blocker-Driver ............ 8W-43-4 
Airbag-Passenger Squib 1 ............. 8W-43-4 
Airbag-Passenger Squib2 ............. 8W-43-4 
Airbag-Side Curtain-Left .............. 8W-43-5 
Airbag-Side Curtain-Right ............. 8W-43-5 
GIUStet^ арии So what ъз ажи Ж bass аж 8W-43-3 
Fuse б извара вада ie ns а REOR let So 8W-43-2 
Ғиве8 нина 8W-43-2 
Fuse27... bee wt аа eee dee Ds 8W-43-2 
Ризе 28. ‚аа ER ae ee ns 8W-43-2 
2300... needa ieee кре X ew es 8W-43-2 
С302.. mh Eee E rego eO EUR RC 8W-43-3 
Module-Occupant Classification ..... 8W-43-2, 3, 6 
М odule-Occupant Restraint 

Controller .................. 8W-43-2, 3, 4, 5 
Module-Steering Control .............. 8W-43-4 


Module-Totally Integrated Power ...... 8W-43-2, 3 


8W - 43 - 1 
Component Page 
Seat Belt-Tensioner-Driver ............. 8W-43-4 
Seat Belt-Tensioner-Passenger .......... 8W-43-4 
Sensor-Front Impact-Left.............. 8W-43-4 
Sensor-Front Impact-Right............. 8W-43-4 
Sensor-Seat Track Position-Driver ....... 8W-43-6 
Sensor-Seat Track Position-Passenger .... 8W-43-6 
Sensor-Seat Weight-Left Front.......... 8W-43-6 
Sensor-Seat Weight-Left Rear .......... 8W-43-6 
Sensor-Seat Weight-Right Front......... 8W-43-6 
Sensor-Seat Weight-Right Rear ......... 8W-43-6 
Sensor-Side Impact-Left1 ............. 8W-43-5 
Sensor-Side Impact-Left 2 ............. 8W-43-5 
Sensor-Side Impact-Right 1 ............ 8W-43-5 
Sensor-Side Impact-Right 2 ............ 8W-43-5 
Switch-Bank ........................ 8W-43-3 
Switch-Seat Belt-Driver ............... 8W-43-3 
Switch-Seat Belt-Passenger ............ 8W-43-3 


8W - 43 -2 ———— — — 8М/-43 OCCUPANT RESTRAINT SYSTEM —————— РМ 


(8W-13-6) 
BATT A0 (8W-13-7) 


771 MODULE- 


TOTALLY 
па ^ | INTEGRATED 
ГГ. B(+) — | ELECTRONICS FUSE | pore 
| | | 8 (База 
8W-13-3 
| | IGNITION IGNITION. | | ША | | 
SWITCH SWITCH Y (8W-13-9) 
| | output OUTPUT | | 
[| [RUNS RD) | 
| — = | 
| A A A | 
| H FUSE H FUSE H FUSE | 
27 28 6 
| 10А 10А 10А | 
| У (8W-13-18) У (8W-13-18) У (8W-13-9) | 
ЕЛ = ee И И Ба БГ с Би Ax шыр | 
7Y ст БҮ СТ 13 Y C7 
A417 
20 
RD/DG 
EXCEPT 
SATELLITE | SATELLITE 
RADIO А RADIO 
EXCEPT | 
ВАЗЕ „~ ВАЗЕ • 5300 
| | (8W-13-9) 
F100 F200 F200 A417 
20 18 20 20 
DG/YL РКАВ РКАВ RDIDG 
| | | 
---- 
10 А C304 
A417 
18 
RD 
18.4 C2 ТАС? АС 
ГО FUSED FUSED \ MODULE- Г ғизео | MODULE- 
OCCUPANT OCCUPANT 
| IGNITION IGNITION \ | BO у 
| SWITCH AG RESTRAINT (00) | CLASSIFICATION 
ОШТО GUTBUT спав | (EXCEPT EXPORT) 
| (RUN) (RUN-START) / | GROUND | 
| | 10 Y C1 
GROUND 
Ce — GROUND. 4 | 
20 Y C2 7944 
20 
ВК 
8 Y C304 
FWD A АМО 
| | 
2944 2944 7944 
18 18 20 
вис BK/LG BK/LG 
| | 
| 
2 © 6300 


(8W-15-10) 
078\\-10 PM704302 


РМ 8W-43 OCCUPANT RESTRAINT SYSTEM 8W - 43 - 3 
(8W-13-6) 
BATT A0 (8W-13-7) 
Ге s ЫЕ c — MODULE- 
TOTALLY. сз лс оз ССС КЕТ ое 
| ELECTRONICS | NTEGRATED да 71 CLUSTER 
MET POWER HE т INDICATOR | (gw 40.2) 
(8413.2) N AIRBAG СНМЕ № SEAT DRIVERS (84403) 
| | САМВ САМ В | (13-3) | Ж ) WARNING А) BELT LIN | 
| [BUS (+) BUS () | | WARNING BUS | 
[L. ВЕНЕ ee ее се сі РЕ сн аит сз ш РАНЕ тек кы ee | 
3Y c3 11Y сз түс ИУ C4 1202 5YC4 1Y C3 
D55 D54 D506 
20 20 20 
WTIOR WTIPK WTIDG 
TWISTED 
PAIR 
“а 
ө 5206 ө 5205 ө 5207 
(8W-18-4) (8W-18-3) (8W-18-7) 
055 054 R57 R58 D506 
20 20 20 20 20 
WTIOR WTIPK LGIGY LB/GY WTIDG 
TWISTED 
PAIR 
“а 
5 У C200 
Y 4 Y 35 36 NoT 
055 054 055 054 R57 USED 
20 20 20 20 20 БД 
WTIOR WTIPK WTIOR WTIPK LGIGY Г UN 1 swch- 
TWISTED TWISTED | BUS | ВАМК 
PAIR PAIR чы | | 
PASSENGER 
е • 5301 | АВВАС | 
• ө 5302 (8W-18-3) \ m | 
(8W-18-4) н ate at 
055 054 1 
20 20 SWITCH- 
WT/OR WT/PK / SEAT 
TWISTED BELT- 
PAIR • 7 | DRIVER 
““ы = 
зА C1 4 À C1 2 
E m Пещ 
| BUS (+) BUS(-) | 
RESTRAINT 
/ PASSENGER PASSENGER / CONTROLLER 
| HALL НАЦ. (ORC) 
Е . < ЕРЕЕОТ x 
A2YC2  A24Y C2 
055 054 8272 R274 2961 
20 20 20 20 20 
WTIOR WTIPK LBIVT LBIWT BK/YL 
TWISTED TWISTED 
PAIR си РАК е 6302 
2A 1A 13 A 14 A C304 (8W-15-14) 
055 054 R272 R274 
20 20 20 20 
WTIOR WT LBIVT LBIWT 
TWISTED TWISTED 
PAIR PAIR 
м “а 
4A C1 БА C1 VPN А 
TOANE CANB 7 MODULE- SWITCH- 
( BUS (+) BUS (.) | OCCUPANT т ЗЕАТ 
CLASSIFICATION BELT- 
NO А (EXCEPT EXPORT) EFFECT PASSENGER 
PM704303 А EXCEPT EXPORT 078W-10 


SENSOR- 
FRONT 
IMPACT- 


LEFT 


8W-43 OCCUPANT RESTRAINT SYSTEM 


SENSOR- 
FRONT 
IMPACT- 


RIGHT 


PM 


SEAT SEAT 
DRIVER DRIVER | BELT- PASSENGER PASSENGER | ВЕТ. 
ЗЕАТ SEAT | TENSIONER- R82 jn SEAT SEAT TENSIONER- 
BELT BELT DRIVER 20 20 BELT BELT PASSENGER 
TENSIONER TENSIONER WT/OR VT/LB TENSIONER TENSIONER 
|^ LINE 2 LINE 1 TWISTED LINE 2 
PAIR ; PAIR 
"| C103 ix — — wen 
TWISTED TWISTED TWISTED TWISTED 
PAIR PAIR PAIR PAIR 
R81 R79 R53 R55 R82 R80 R54 R56 
20 20 18 18 20 20 18 18 
LB/WT LBIVT см. 16/06 WTIBK VTILB LB/YL LB/DG 
од ct од ct од c2 10 c2 иде 12 Д ct 12) c2 ид c2 
V LEFT LEFT DRIVER DRIVER RIGHT RIGHT PASSENGER PASSENGER E e£ 
| FRONT FRONT SEAT SEAT FRONT FRONT SEAT SEAT ја а 
IMPACT IMPACT BELT BELT IMPACT IMPACT BELT BELT ER 
/ SENSOR SENSOR TENSIONER TENSIONER SENSOR SENSOR TENSIONER TENSIONER / 2 
/ GROUND SIGNAL LINE 2 LINE 1 GROUND SIGNAL LINE 2 LINE? у (ORC) 
| DRIVER DRIVER | 
| КМЕЕ КМЕЕ | 
PASSENGER PASSENGER PASSENGER PASSENGER BLOCKER BLOCKER DRIVER DRIVER DRIVER DRIVER 
SQUIB 1 SQUIB 1 SQUIB 2 SQUIB2 SQUIB SQUIB SQUIB 1 SQUIB1 80082 SQUIB 2 | 
| LINE 4 LINE 2 LINE 1 LINE 2 LINE 2 LINE 1 LINE 1 LINE2 ИМЕЯ LNE2 | 
19 Y C1 20 Y C1 23 Y C1 24Y C1. 43 Y C1 A14 Y C1 18 Y C1 түс 2үс 21Ү C1 
R44 R42 R64 R62 R9 R11 R45 R43 R63 R61 
18 18 18 18 18 18 18 18 18 18 
LB/OR LB/BR LB/WT LBIT LB/YL ЕП: LG/RD LGIBR — LG/BK LGNT 
TWISTED TWISTED TWISTED TWISTED TWISTED 
PAIR PAR, | PAIR PAIR PAIR 
T = Въ C201 3AA 29 & can 
18 A 19 620 м R — _% 620 
Г 1 Г R62 RO R11 R45 R43 R63 R61 
18 18 18 18 18 18 18 18 18 18 
LB/OR LB/BR LBWT LBIVT LB/YL LB/DB LG/RD LGIBR — LG/BK LGNT 
TWISTED TWISTED TWISTED TWISTED TWISTED 
PAIR PAIR PAIR PAIR PAIR 
ЗА C4 4Дс4 1.54 2. C4 
Ет emere a MODULE 
STEERING 
/ (6) © © © / CONTROL 
DRIVER DRIVER. | AIRBAG- R63 R61 
KNEE KNEE SOCKER 20 20 
BLOCKER BLOCKER | BLOCKER- RD YL 
SQUIB SQUIB | DRIVER, TWISTED 
LINE 2 LNE1 || PAIR 
BASE) 
R45 R43 
AIRBAG- 20 20 
PASSENGER PASSENGER | ARBAA ER XE ЕСЕТ AIRBAG: 
SQUIB 2 SQUIB 2 DRIVER 
LINE 1 LINE2 |50МВ2 TWISTED SQUIB 2 SQUIB 2 
(EXCEPT BASE) PAIR LINE 4 LINE2 | SQUIB 2 


2 1 
PASSENGER 


R | AIRBAG- 
PASSENGER 

SQUIB 1 

(EXCEPT BASE) 


PASSENGE 
SQUIB 1 
LINE 2 


SQUIB 1 
LINE 1 


078W-10 


^ EXCEPT EXPORT 


DRIVER 
SQUIB 1 


LINE 


1 


DRIVER 
SQUIB 1 
LINE 2 


AIRBAG- 
DRIVER 
SQUIB 1 


PM704304 


РМ 


R1 R3 
18 18 
ВМТ LB/OR 
TWISTED 
PAIR 
БА C2 БА C2 
V ЕР LEF 
| CURTAIN СОВТАМ 
SQUIB 1 SQUIB 1 
/ МЕ? ЦМЕ 1 
| 
\_ 
PM704305 


8W-43 OCCUPANT RESTRAINT SYSTEM 


SIDE CURTAIN AIRBAGS 


AIRBAG- 
SIDE 
CURTAIN- 
LEFT 


SENSOR- 
LEFT LEFT SIDE 
SIDE SIDE IMPACT- 
IMPACT IMPACT LEFT 2 
SENSOR 2 SENSOR 2 
GROUND SIGNAL 
TWISTED 
PAIR 
“а 
3 4 
LEFT LEFT | SENSOR- 
SIDE 
SIDE SIDE IMPACT 
IMPACT IMPACT LEFT 1 E 
SENSOR 2 SENSOR 2 
GROUND SIGNAL 
LEFT LEFT 
SIDE SIDE 
IMPACT IMPACT 
SENSOR 1 SENSOR 1 
GROUND SIGNAL 
R15 R13 
20 20 
LG/BR LG/TN 
TWISTED 
PAIR 
29 A C2 30 А C2 
LEFT LEFT 
SIDE SIDE 
IMPACT IMPACT 
SENSOR 1 SENSOR 1 
GROUND SIGNAL 


RIGHT 
CURTAIN 


SQUIB 1 


R4 R2 
18 18 
OR/LB WT/LB 
TWISTED 
PAIR 
ТА C2 8A С2 
RIGHT RIGHT 
CURTAIN CURTAIN 
SQUIB 1 SQUIB 1 
LINE 1 LINE 2 


8W -43-5 
AIRBAG- 
SIDE 
CURTAIN- 
RIGHT 
SENSOR- 
RIGHT RIGHT SIDE 
SIDE SIDE IMPACT- 
IMPACT IMPACT RIGHT 2 
SENSOR2  SENSOR2 
GROUND SIGNAL 
TWISTED 
PAIR 
RIGHT RIGHT 2. 
SIDE SE [Seer 
IMPACT IMPACT | нео 
SENSOR2 ЅЕМЅОК2 
GROUND SIGNAL 
RIGHT RIGHT 
SIDE SIDE 
IMPACT IMPACT 
SENSOR 1 SENSOR 1 
GROUND SIGNAL 
R16 R14 
20 20 
BRILG TNILG 
TWISTED 
PAIR 
28 A C2 27A C2 
RIGHT RIGHT 1 eerie 
SIDE SIDE | RESTRAINT 
IMPACT IMPACT | CONTROLLER 
SENSOR 1 SENSOR1 (EM 
GROUND SIGNAL | (ОКО) 


078W-10 


SEAT SEAT 
WEIGHT WEIGHT 
SENSOR SENSOR 
GROUND GROUND 
R728 
20 
LB/YL 
| І 
• • ө 5378 
1 
R701 R717 R705 R718 R728 R706 
20 20 20 20 20 20 
LG 15/06 19108 LBIDG LB/YL LB/OR 
1Д с? ЗА 62 ЗА c2 БД c2 12). c2 7. c2 
Г “SEAT SEAT SEAT SEAT SEAT SEN | vieler 
| WEIGHT WEIGHT WEIGHT WEIGHT WEIGHT WEIGHT | оой 
| SENSOR LEFT LEFT RIGHT SENSOR RIGHT | 
5 VOLT FRONT REAR FRONT GROUND REAR 
/ SENSOR SENSOR SENSOR SENSOR | 
| SIGNAL SIGNAL SIGNAL SIGNAL | 
| PASSENGER ^ PASSENGER DRIVER DRIVER | 
SEAT SEAT SEAT SEAT 
| POSITION POSITION POSITION POSITION | 
\ SENSOR SENSOR SENSOR SENSOR | 
МОШТАСЕ DATA 
m NEM. с А ИН С. ee ee ы: PT 
2Y C2 11Y C2 
R264 R262 
20 20 
VTILB WTILB 
• е 5376 
• ө 5375 
PASSENGER PASSENGER | SENSOR- 
SEAT 
SEAT SEAT E 
POSITION POSITION SENSOR: 
SENSOR SENSOR POSITION- DRIVERSEAT DRIVER SEAT 
SEAT 
VOLTAGE DATA PASSENGER POSITION POSITION |5541, 
SENSOR SENSOR | TRACK y 
VOLTAGE DATA я 
ОКМЕК PM704306 


078W-10 


SENSOR- 
SEAT 
WEIGHT- 
LEFT 
FRONT 


8W-43 OCCUPANT RESTRAINT SYSTEM 


EXCEPT EXPORT 

T T 
R701 
20 
LG 


SEAT 
WEIGHT 
SENSOR 


5 VOLT 


е 5377 
1 
R701 

20 

LG 
SENSOR- 
SEAT 
WEIGHT- 
RIGHT 
FRONT 


SEAT 
WEIGHT 
SENSOR 

5 VOLT 


SENSOR- 
SEAT 
WEIGHT- 
LEFT 
REAR 


SEAT 
WEIGHT 


SENSOR 
GROUND 


SEAT 
WEIGHT 
SENSOR 

5 VOLT 


PM 


SENSOR- 
SEAT 
WEIGHT- 
RIGHT 
REAR 


РМ — — — — — 8W-44 INTERIOR LIGHTING ———————— ——— 8W - 44-1 


8W-44 INTERIOR LIGHTING 


Component Page Component Page 
Assembly-Shift Lever ................. 8W-44-4 Lamp-Cup Најдег.................... 8W-44-4 
[@ [сү = x sss m eee ER Een 8W-44-2, 3, 4, 5 Lamp-DOMe jigs a көзе зе RC ee enn 8W-44-3 
Сопїго!1-А/С-Неаїег................... 8W-44-4 Е атр-Мапіїќу-Геҝ . ................... 8W-44-5 
PUSCG) Lau хеек но dU 8W-44-5 Module-Elecronic Overhead ........... 8W-44-3 
РОЗЕ ZO «issus Е 8W-44-2 Module-Intrusion Transceiver........... 8W-44-3 
rusel3:.:.. ака ия кори 8W-44-3 Module-Steering Control .............. 8W-44-5 
Fuse ТА. vue on lane a deal a Rcx Dex RR 8W-44-2 Module-Totally | ntegrated Power .... 8W-44-2, 3, 5 
G200 арии eh dak es ph нит ы Гь 8W-44-2, З бміксһ-ВапК........................ 8W-44-5 
6250 нан ы ҮЧЕ due fine 8W-44-2, 4 


(8W-13-6) 
BATT A0 (8W-13-7) 


8W-44 INTERIOR LIGHTING 


TWISTED 
PAIR 


ө S301 
(8W-18-3) 


D54 
20 
WTIPK 


TWISTED 
PAIR 


4 A 


D54 
20 
WT/PK 


TWISTED 
PAIR 


ө 5205 
(8W-18-3) 


D54 
20 
WTIPK 


TWISTED 
PAIR 


ө 5302 
(8W-18-4) 


5 A C200 


D55 
20 


WT/OR 


ө S206 
(8W-18-4) 


D55 
20 
WT/OR 


BUS (+) | (8W-40-2) 


ГА 
| FUSE 
| 7 = 
| 30А Г B(*) 
У (8W-13-11) | 
| | IGNITION 
| +> SWITCH 
A | | OUTPUT 
| Muss L (RUN-START) 
| 14 
| 10А 
У (8W-13-11) 
| 
IL xEI—— es ИВ ———— у —— 
15 Y C7 16 Y C7 4 Y си 
F202 
20 
РК/СҮ 
ө 5003 
(BW-13-18) 
F202 
20 
РК/СҮ 
7% C103 
A418 A412 F202 
20 20 20 
RDIBK RDIDB РК/СҮ 
1 
ө 5306 
(8W-13-18) 
F202 
20 
PKIGY 
А ccs ЗА CM 6 A C200 
F202 
20 
PKIGY 
ө 5208 
(811-13-18) 
A418 A412 F202 
20 20 20 
RDIBK RDIDB PK/GY 
14 C1 ЗА C2 мА C3 
Г FUSED FUSED IGNITION 
B(+) B(+) SWITCH 
100) (100) ОЏТРИТ 
(RUN-START) 
| GROUND GROUND GROUND _| 
вүсі түш 10y c2 
2936 2936 2937 
18 20 20 
BKILB BKILB BKIYL 
2 е 6200 е 6250 
(8W-15-6) (8W-15-9) 


— MODULE- 
| TOTALLY 
INTEGRATED 
| POWER 
| (8W-13-2) 
(8W-13-3) 


PM 


PM704402 


РМ 8W-44 INTERIOR LIGHTING 8W-44-3 
(8W-13-6) 
BATT A0 (8W-13-7) 
[o Ue —] MODULE- 
NS ==. TOTALLY 
ГГ 59 -pEECTRONCS =| INTEGRATED 
| | | | POWER 
(8W-13-2) 
| | IGNITION | | виза) 
| | SWITCH | | 
| OUTPUT | 
| (RUNAACO) | 
| [шша | 
| ж | 
| H FUSE | — нінен ішін жекен = 71 CLUSTER 
13 MODULE- READING/ p 
| 20A | COURTESY INTRUSION | courtesy TM ни 
| Y (8W-13-12) | | “Lamps | TRANSCEIVER | LAMPS LAMPS | 
____ J L DRIVER | (8W-39-17) L _DRMER DRIVER | 
20 Y C8 2Y c2 4 Y C2 2Y c2 
F985 M24 M27 
18 20 20 
PKIYL YLIWT YLILB 
43 А C200 wer 18 0202 
2985 M24 M24 
18 20 20 
PKIYL ҮМІТ YLIWT 
20 6202 ө • • ө 5360 
2985 M24 M24 M24 M24 M27 
18 20 20 20 20 20 
PKIYL YLWT YLWT YLWT YLIWT YLILB 
1A. 2Д £A 
FUSED COURTESY = T CARGO 
IGNITION LAMPS 
SWITCH DRIVER | (RECHARGEABLE) 
OUTPUT - CAC АД C1 
(RUN-ACC) г ЕЕ СЕ м 
эү ELECTRONIC 
; | | ovERHEAD 
GROUND | LAMP-MAP- LAMP-MAP- | (8W-49-3) 
зү LAMP- LEFT RIGHT 
DOME | | 
© | | 
м 
| | 
ү | | 
| ] | 
[е шо сы са А! 
B Y C1 
2936 2936 2936 2936 
20 20 20 20 
BKILB BKILB BKILB BKILB 
• • • • 5361 
E (8W-15-7) 
20 
BKILB 
7\ C202 
2936 
20 
BKILB 
9. 6200 
(8W-15-7) 


РМ704403 


078//-10 


8W - 44 - 4 


m 71 CLUSTER 


| РАМЕ | (8404) 
LAMPS 


[оймен | 


2Y C1 


LAMP-CUP 
HOLDER 


DRIVER 


GROUND 


2 6250 
(8W-15-9) 


078W-10 


8W-44 INTERIOR LIGHTING 


2A C1 


Гр ANEL | CONTROL-A/C- 


| LAVPS p 
DRIVER .. (8W-42-2) 


4 AUTOSTICK 
аа EXCEPT AUTOSTICK 


e 5214 


аа 2 
а 4^ 


Грам | ASSEMBLY- 


SHIFT 
| LEVER 


(8W-31-7) 
(8W-31-8) 


PM 


PM704404 


РМ 


PM704405 


8W-44 INTERIOR LIGHTING 


(8W-13-6) 
BATT A0 (8W-13-7) 


Г = 9 морие- 
| ПЕ | TOTALLY 
^ INTEGRATED 
| FUSE | POWER 
| 6 | (8W-13-2) 
10А (8W-13-3) 
| x (8W-13-9) 
a 
13 Y C7 
MAT 
20 
RD/DG 
e S300 
(8W-13-9) 
MAT 
20 
RD/DG 
5 AX C201 
EXCEPT 
HANDS HANDS 
FREE A FREE 
MAT 
20 
RD/DG 
e S203 
(8W-13-9) 
SY” 
MAT 
20 
RD/DG 
10 7X C202 
MAT 
20 
RD/DG 
LAMP- 
VANITY- 
LEFT 
(EXCEPT EXPORT 
EXCEPT BASE) 


SSS e — Әттен. 
BANK 
switcH- — | (ew-36-3) 
А HAZARD | (8143) 
(8W-50-2) 
| (80-522) 
ШЕР 
O — MODULE- 
эмтсн. | STEERING 
DIMMER | 
| 
| 
| 
| 
rq E =] 
0506 0506 
20 20 
WT/DG WT/DG 
€ — o 5207 
(8W-18-7) 
D506 
20 
WT/DG 


1А сз 
Г м 7] CLUSTER 
| BUS | (8W-40-3) 

(8W-40-6) 


CONTROL 


8W - 44 - 5 


078W-10 


РМ — — — — — —— 8W-47 AUDIO SYSTEM ————— 8W - 47 -1 


8W-47 AUDIO SYSTEM 


Component Page Component Page 
Amplifier-Radio.............. 8W-47-3, 4, 5, 6,9 Module-Totally Integrated Power . 8W-47-2, 3, 4, 10 
Antenna-Radio ...................... 8W-47-2 Radio. siis cese 8W-47-2, 4, 6, 7, 8, 10, 11 
Antenna-Satellite ................... 8W-47-10 Receiver-Satellite ................. 8W-47-4, 10 
Cluster ......................... 8W-47-4, 11 Speaker-Instrument Panel-Left ......... 8W-47-6 
Fuse бакъ ашна аниа RR RR жыз 8W-47-10 Speaker-Instrument Panel-Right ........ 8W-47-5 
Fuse 4 axes d sehe жж n des aires aca us 8W-47-2 Speaker-Left Front Door............. 8W-47-6, 7 
Fuse B... ssa она brach чиж а 8W-47-3, 10 Speaker-Left Rear ................. 8W-47-8, 9 
Ризе 19: а: око држава eed рия ажа 8W-47-3 5реаКег-| одаје ..................... 8W-47-5 
Ризе 20... каља nu чата RR ыла 8W-47-2 Speaker-Right Front Door ........... 8W-47-5, 7 
G250. сала edie нил ык жа CREE gk 8W-47-2 Speaker-Right Rear ................ 8W-47-8, 9 
а 301 а а жаие ез I 8W-47-3 Ѕреакег-Ѕибмооѓег . .............. 8W-47-2, 3, 9 
6302 = со расе bs 56 ba C RR 8W-47-3, 10 Switch-Horn ....................... 8W-47-11 
СЗОЗ inte eet Ru а b de ma mx 8W-47-3 Switch-Remote Radio-Left ............ 8W-47-11 
Module-Hands Free ............... 8W-47-4, 11 Switch-Remote Radio-Right ........... 8W-47-11 


Module-Steering Control.............. 8W-47-11 


8W - 47 - 2 


078W-10 


8W-47 AUDIO SYSTEM 
(8W-13-6) 
BATT A0 (8W-13-7) 
T — — — X mou- 
Г т Em 
| ^ | INTEGRATED 
7 (BW-13-2) 
| m | (ew-13-3) 
| ow: | 
| => | 
| ^2 | АМТЕММА- Г — 7] SPEAKER. 
| FUSE | О RADIO POWER , SUBWOOFER 
(| Е (EXPORT) | ANTENNA Í 
| Osa | зема. | 
| У (813-11) | 1 
| — — — _ АР ЕХСЕРТ | 
18 Y C8 1 EXPORT A EXPORT 
| | 
X60 X60 X60 
A413 18 20 18 
18 сиво GYIRD GYIRD 
RDILB | | 
----/- 
3 A C201 " ө S348 
A413 X60 
18 18 
GYIRD 
a ANTENNA- 
RADIO 
e ————— e 5202 14 A C200 EXCEPT EXPORT) 
(80-13-11) 
A413 A413 D931 D5 X60 D931 D5 
18 18 14 14 20 14 14 
RD/LB RD/LB WTYL WTIOR GYIRD WTIYL WTIOR 
ther ода ЗА С 
FUSED FUSED ANTENNA ANTENNA POWER ANTENNA АМТЕММА RADIO 
| ве B(+) GROUND SIGNAL ANTENNA SIGNAL GROUND / 
| (00) (LOD) SIGNAL 
L. GROUND — GROUND ү 
мүсӣ хүс 
7937 7937 
16 16 
BKYL BKIYL 
e — ——— 9. 6250 
(BW-15-8) 


PM 


PM704702 


PM —— —9——— 8W-47 AUDIO SYSTEM ————— —— — 8//-47-3 


PREMIUM 
(8W-13-6) 
BATT A0 (8W-13-7) 
TTo ЕУ MODULE- 
Г 1 i TOTALLY 
| 3 | МТЕСВАТЕО 
| FUSE | РОМЕК 
8 (8W-13-2) 
| 30A | (8W-13-3) 
| Y (8-129) | 
| т | 
Жж 
| | 
| FUSE | 
19 
| 20А | 
| Y (8W-13-10) | 
L = — = = --<- J 
6 Y C8 14 Y C8 
M19 
18 
RD/DG 
Ө —— t $328 
(8W-13-10) 
OPTION 1, OPTION 2 
| | 
А420 M19 M19 M19 
18 18 18 18 
WT/RD RD/DG RD/YL RD/DG 
| | 
13 À C1 4 C1 5 
С тесі жей IULIUS TUE па ШЕ ПЕ сет ERU NU M к= ч Т AMPLIFIER- Г Тат 7 SPEAKER- 
FUSED FUSED FUSED 
| BG) B(+) RADIO | Bo) SUBWOOFER 
(.0..) (0D) , | (. Ор.) 
L GROUND GROUND _ GROUND GROUND ооо — — _ GROUND 4 \ GROUND у 
уто ст vv20YCi — vvv9Y СТ vvv20 Y CI "чүс v 20 Y C1 2Y 
2960 2960 2960 2960 2960 2960 
16 16 16 16 16 16 
BK/LB BK/LB BK/LB BK/LB BK/LB BKILB 
ө ———— — ө 9345 
(811-15-17) 
2960 2960 
16 16 
BK/LB BK/LB 
.$ — — Ф 6301 9-----ө 6302 a — — — — — — 9. 6303 
(8W-15-11) (8W-15-15) (8-15-17) 
v OPTION 1 
vv OPTION 2 
vvv OPTION3 


PM704703 078W-10 


8W -47 -4 


TWISTED 
PAIR 


TWISTED 
PAIR 


TWISTED 
PAIR 


— мори. 
TOTALLY 
CANB | INTEGRATED 
BUS (-) | POWER 

“1 


TY СЗ (3-3) 


054 
20 
WTIPK 


SNR Cans | MODULE- 


078W-10 


sso но 


_| (80-5522) 


8W-47 AUDIO SYSTEM PM 
= AMPLIFIER- — — — — — = RECEIVER- 
m 1 RADIO Г E SATELLITE 
| cane САМВ | | cane САМВ | 
| BUS (+) BUS() | | BUS (+) BUS() | 
6 Y C1 17 Y C1 Шы E 
D55 D54 
20 20 
WTIOR WT 
4 М EE т C313 
D55 D54 D55 D54 
20 20 20 20 
WTIOR WTIPK WTIOR WTIPK 
TWISTED TWISTED 
PAIR PAIR 
ө ө 5302 
(8W-18-4) 
e e S301 
(8W-18-3) 
• ө 5206 
(8W-18-4) 
e ө 5205 
TWISTED TWISTED eves) 
PAIR PAIR 
055 054 055 054 
20 20 20 20 
WTIOR WTIPK WTIOR WTIPK 
o us zs Ja 
Г cane CANB | CLUSTER CANB CANB | RADIO 
| BUS (+) BUS () | (8W-40-2) / BUS (+) BUS) | 
PM704704 


РМ 


PM704705 


8W-47 AUDIO SYSTEM 8W - 47-5 
PREMIUM 
ЗА ТА 
SPEAKER- SPEAKER- 
RIGHT INSTRUMENT 
[| | FRONT 27| | PANEL- 
DOOR RIGHT 
1 2Y 
TWISTED TWISTED 
Ба РАК ET а РАК Em 
X292 X202 X208 X298 
18 18 20 20 
DG/YL DGIVT GY/DG GYILG 
LHD RHD LHD RHD 
13 1 с303 11 Y C306 12 1 C303 10 Y C306 40 У 20 Y C201 
NM 
X156 X154 X208 X298 
18 18 18 18 
GY/LB GYNL GY/DG GYILG 
ВА C2 2А C2 2А C1 11À C1 
T^ AMPLIFIED AMPLIFIED RIGHT RIGHT AMPLIFIER- 
RIGHT RIGHT INSTRUMENT INSTRUMENT RADIO 
/ FRONT FRONT PANEL PANEL | 
DOOR DOOR SPEAKER (*) SPEAKER (-) 
SPEAKER (*) SPEAKER (-) 
\ AMPLIFIED AMPLIFIED AMPLIFIED AMPLIFIED \ 
\ — LIFTGATE LIFTGATE LIFTGATE LIFTGATE 
\ SPEAKER 1 () — SPEAKERT()  _ _ __ __ __ ЗЕРО _ 5РЕАКЕК 2+) y 


Х284 Х214 Х282 Х212 
18 18 18 18 
DG/TN DG/DB GYMWT GY/PK 
2 1 4 3 C311 
X284 X214 X282 X212 
18 18 18 18 
DG/TN DG/DB GY/TN GY/DB 


SPEAKER- 
LIFTGATE 


078W-10 


8W - 47 - 6 8W-47 AUDIO SYSTEM ———— 
PREMIUM 
1A ТА 
SPEAKER- SPEAKER- 
LEFT INSTRUMENT 
[| | FRONT 023 | | PANEL- 
DOOR LEFT 
3 ~ 2 ~ 
TWISTED TWISTED 
PAIR PAIR 
X201 X201 X209 X299 
18 18 20 20 
GYNT GYNL GYITN GY/BR 
10 | EST | C301 41 | -- | C201 
X153 X155 X209 X299 
18 18 18 18 
DGNT DGIBK GYITN GY/BR 
do dis de ТЕ 
(AMPLIFIED AMPLIFIED LEFT LEFT 7 ” 
J LEFT LEFT INSTRUMENT INSTRUMENT | 
FRONT FRONT PANEL PANEL 
/ DOOR DOOR SPEAKER (+)  SPEAKER(.) / 
| _ SPEAKER (+) — SPEAKER() | 
| LEFT LEFT RIGHT RIGHT \ 
\ ВЕАВ REAR REAR REAR 
| SPEAKER (+) — SPEAKER () SPEAKER (+) — SPEAKER) \ 
Fe Й ү Ы 
Х51 Х57 X52 X58 
18 18 18 18 
DG/DB DG/BR GY/DB GY/OR 
TWISTED TWISTED 
PAIR PAIR 
25 А 35A 26 ^ 27 A C201 
X51 X57 X52 X58 
18 18 18 18 
DG/DB DG/BR GYIDB смок 
вА 19 À C1 МАС 20 А C1 
ET LEFT RIGHT RIGHT RADIO 
REAR REAR REAR REAR 
| ЗРЕАКЕВ (+) SPEAKER () SPEAKER (+) — SPEAKER() | 
ССС СЕСЕ СЕРЕС ES MNT m 


078W-10 


PM 


PM704706 


РМ ---------------- 8W-47 AUDIO SYSTEM —————————- 8//-47-7 


BASE 
1A 1A 
SPEAKER- SPEAKER- 
LEFT RIGHT 
021 | | FRONT 221 | | FRONT 
DOOR DOOR 
3Y 3Y 
TWISTED TWISTED 
„7 РАК я Км РАІК ы 
X201 X291 X202 X292 
20 20 20 20 
GYNT сум. DG/VT DG/YL 
LHD А RHD LHD _ д RHD 
10 C301 24 C303 10 у с306 13 А C303 11 у C306 
гў а ачи 
Му 
X201 X291 X202 X292 
18 18 18 18 
GYNT GYIYL DG/VT DG/YL 
a 22 Y 23 Y 24 cm 
X201 X291 X202 X292 
18 18 18 18 
GYNT GY/YL DG/VT DG/YL 
TWISTED TWISTED 
Жа РАІК EM Ред РАК Em 
10A C1 ЗА C1 TA C вА C1 
LEFT LEFT RIGHT RIGHT | RADIO 
у FRONT FRONT FRONT FRONT | 
DOOR DOOR DOOR DOOR 
|. SPEAKER (+) SPEAKER (-) SPEAKER (+) SPEAKER() | 


РМ704707 078W-10 


8W - 47 - 8 


078W-10 


| 


8W-47 AUDIO SYSTEM 
BASE 
1 1 
SPEAKER- SPEAKER- 
LEFT RIGHT 
221 | | REAR С271| | REAR 
3 зү 
TWISTED TWISTED 
PAIR PAIR 
А 
X303 X393 X304 X304 
18 18 18 18 
DG/TN DG/TN DG/BR YLIGY 
53 — — gv сив 5A. ____ би 6309 
Х51 Х57 X52 X58 
18 18 18 18 
DG/DB DG/BR GY/DB GY/OR 
25 X, з | ЖУ - i C201 
X51 X57 X52 X58 
18 18 18 18 
DG/DB DG/BR GYIDB GYIOR 
TWISTED TWISTED 
PAIR PAIR 
ВАС 19 À C1 МАС 20 А C1 
LEF LEF RIGHT RIGHT | RADIO 
REA REA REAR REAR 
SPEAKER (+) SPEAKER (-) SPEAKER (+) SPEAKER (-) | 
A 


PM 


PM704708 


8W -47 -9 


РМ ----------------::- $8W-47 AUDIO SYSTEM 
PREMIUM 
к кк ки кк Бен ек лим e em бака rere rur жез жей жаз жерде же аре Боны | s бары бари | аер сек <<< —] SPEAKER- 
| AMPLIFIED AMPLIFIED AMPLIFIED AMPLIFIED | 
ЦЕЕТ LEFT RIGHT RIGHT 
| | REAR REAR REAR REAR | 
| SPEAKER (+) SPEAKER() SPEAKER (+) SPEAKER() | 
тү 8Y 9Y 10 Y 
1 1А 
SPEAKER- SPEAKER- 
LEFT RIGHT 
REAR REAR 
3Y 3Y 
X205 X205 X206 X296 
18 18 18 18 
GYILG GY/DG DGILG DGIGY 
"Y rtm "Y == i 
X205 X205 X295 X295 X206 X206 X296 X296 
18 18 18 18 18 18 18 18 
GYILG GYILG GYIBK GYIBK DGILG DGILG DG/LB DG/LB 
TWISTED TWISTED 
МЕ PAIR EN „— PAIR ~ 
• ө 5368 • • 5373 e — e 5372 • e 5374 
Х205 X295 X206 X296 
18 18 18 18 
GYILG GY/BK DGILG DGILB 
ЗА C2 од c2 4A C2 12 c2 
[AMPLIFIED AMPLIFIED AMPLIFIED AMPLIFIED | ЕЕ 
LEFT LEFT RIGHT RIGHT 
J G G 
REAR REAR REAR REAR 
| SPEAKER (+) SPEAKER (-) SPEAKER (+) SPEAKER () | 
ES 


PM704709 078W-10 


8W - 47 - 10 


078W-10 


8W-47 AUDIO SYSTEM PM 
SATELLITE RADIO 
(8W-13-6) 
BATT A0 (8W-13-7) 
гт--- ме 
| To | TOTALLY 
^ INTEGRATED 
| FUSE | POWER 
| 8 | (8W-13-2) 
A (8W-13-3) 
| x (8W-13-9) 
| 6 | 
Гл | 
| FUSE | ix cci жыйы шокш - RADIO 
| Ко | ) / 
| 10А AUDIO AUDIO AUDIO 
| Y (80-129) | | SIGNAL SIGNAL SIGNAL. | 
LA = \ RIGHT (+) COMMON LEFT (+) Y 
13 Y СТ 1Y C2 2Y C2 6 Y C2 
A417 
20 
RD/DG TWISTED TWISTED 
PAIR PAIR 
e 5300 
(8W-13.9) 
A417 X16 X917 X17 
20 22 22 22 
RD/DG DG/YL DG DG/OR 
1 Y сиз (to SERENA C 
TWISTED TWISTED 
PAIR PAIR 
MAT X16 X917 X17 
18 20 20 20 
RD DG/YL DG DG/OR 
6À C1 J c1 | c1 1À C1 
FUSED AUDIO AUDIO AUDIO | 1. 
B(+) SIGNAL SIGNAL SIGNAL 
100) RIGHT (+) COMMON LEFT (+) | 
SATELLITE SATELLITE | 
АМТЕММА АМТЕММА 
SIGNAL SHIELD GROUND 
1Y C2 2Y C2 4 Y C1 
D106 0126 2965 
6 WI/TN 18 
WTILG BK 
ANTENNA- 2 AX 6313 
ЗАТЕШТЕ 
NOA у 
18 
BKIYL 
9 6302 
(8W-15-16) 


PM704710 


РМ 


=== SS SS -- — MODULE- 
| | HANDS 
LEFT RIGHT COMMON | FREE 
| ane үн та | вина) 
II I LC ms ue icem tmd 
8Y 9Y 10 Y 
TWISTED TWISTED 
PAIR PAIR 
X703 X704 X795 
22 22 22 
DGIOR DGIPK DGIBK 
4Д C1 16 Å C1 17 À ct 
(дет мент  ^ COMMON 1 RADIO 
/ AUDIO AUDIO AUDIO | 
| OUTPUT OUTPUT OUTPUT 
| — == =_ -J 
PM704711 


8W-47 AUDIO SYSTEM 
ri | CLUSTER 
RADIO RADIO (8W-40-6) 
| CONTROL CONTROL | 
ШЕШІ RETURN | 
9 Y C3 13 Y C4 
X20 Y13 
20 20 
бҮЛҮТ DG/RD 
1А C2 2А C2 
Г Е п 7 MODULE- 
| | STEERING 
© © CONTROL 
| | 
С ~ + 
1Y C5 2X C5 
Y13 
20 
BK 
Ф 
Х20 Y13 X20 Y13 
20 20 20 20 
GY BK GY BK 


SWITCH- 
REMOTE 
RADIO- 
LEFT 


RADIO RADIO 


CONTROL 


CONTROL 
MUX RETURN 


8W - 47 - 11 


EE m SWITCH- 
| RADIO | 
CONTROL ! (gw-41-2) 
( RETURN | 


aN 


е 5225 


SWITCH- 
REMOTE 
RADIO- 
RIGHT 


078W-10 


РМ-------------- 8W-48 REAR WINDOW DEFOGGER ———— — — —— — — — 8W - 48-1 


8W-48 REAR WINDOW DEFOGGER 


Component Page Component Page 
Backlite-Electric Heated............... 8W-48-2 (3200 КЕТГІ 8W-48-2 
Clüstel ааа она кай da Yards Жа 8W-48-2 cro" 8W-48-2 
Сопїго!1-А/С-Неаїег................... 8W-48-2 Module-Totally Integrated Power ........ 8W-48-2 


8W - 48 - 2 8W-48 КЕАК WINDOW DEFOGGER PM 
(8W-13-6) 
BATT A0 (8W-13-7) 
pure o LI ee Een —] MODULE- 
| | TOTALLY 
Гв — | ELECTRONICS гр? INTEGRATED 
| ж | POWER 
| | REAR | FUSE | а 
| WINDOW IGNITION | М 22 (8W-13-3) 
| | DEFOGGER SWITCH | 10A | 
| CONTROL OUTPUT У (8W-13-17) | 
| | ОЛРІЛ (RUN) | | 
г = ч == с=с = л es ccc 
17 Y C8 12 Y C8 
EXCEPT 
EXPORT 4 EXPORT 
| | 
C515 F929 F929 
12 20 18 
LB/OR РКВО РКВО 
| | 
6 X can 10 Ж C200 
C515 F929 
12 20 
LB/OR PKIRD 
A 1À Ct 
BACKLITE- lcm iE EL EIC IN сык васса сай |с nimiam orci a Cm -1 CONTROL-AC- 
Е ELECTRIC | | HEATER 
HEATED ELECTRONICS 5 DEFROST 1 
| | 6 DEFROST 2 
| | 7 RECIRC 
М ВАЈС 
| | (8\\-42-2) 
2960 | | 
12 
BK | | 
| | 
е 5355 | | 
(8\\-15-12) | | | 
2960 | 1, | 
12 
ВК | а | 
jo саса, сы Жыз шы шы шш ee Ез ~ — => — < 
БД C311 пус 12 Y C1 5 Y C1 5YC2 ТҮСІ 
2960 C105 C215 са 2936 7936 
12 20 20 20 18 20 
BK/LB LBILG LBIBK LBIRD BKlB  BK/LB 
20Å C4 БА C3 ВА c3 
r "HVAC REAR МС | CLUSTER 
MUX WINDOW INDICATOR | (8W-40-4) 
| CONTROL DEFOGGER DRIVER | 
SWITCH 
| SIGNAL | 
a ауа ме есе сес E 
9 6301 9 — — 9. 6200 
(8W-15-12) (8W-15-6) 
078W-10 PM704802 


РМ 8W-49 OVERHEAD CONSOLE ——————— 8W - 49-1 


8W-49 OVERHEAD CONSOLE 


Component Page Component Page 
Cluster... гъан ene RE EE 8W-49-2, 3 Lamp-Cargo s «ux sacar RR ешкш уз 8W-49-3 
ЕНЕСІ зем лата down Rod aca a Ro Ri Dus ана 8W-49-2 Lamp-Dome и ieu rh x RR вй» 8W-49-3 
FSe.7 tute xA ESPECIES wee ұй 8W-49-2 і атр-Мапіїу-Геҝ . ................... 8W-49-2 
FUSES: CD" 8W-49-2 Mirror-Inside Rearview ............... 8W-49-4 
FUSS 4... iua este RR n mc Rm leah я 8W-49-2 Module-Electronic Overhead ........... 8W-49-3 
G200 os shoe Bice ce ae ЫЕ de nct t edes 8W-49-2, 3 Module-Totally Integrated Power ...... 8W-49-2, 4 


САБО ioa DR EROR E e RUF oa ашын 8W-49-2, 4 Motor-sunroof ...................... 8W-49-3 


(8W-13-6) 
BATT A0 (8W-13-7) 


8W-49 OVERHEAD CONSOLE 


ТЕ ee "EIN CON URN Ii Е, Rc и eee 
ГА А | 
| m | ELECTRONICS 
| FUSE FUSE | | 
| 8 7 
30A 30A | КҮШ | 
NA NA 
| as) РЕКЕ | | OUTPUT CAN B CANB | 
| -- +> |_(RUN-START) BUS (-) BUS (+) | 
| ж ef ee | 
| FUSE FUSE 
6 44 
| 10А 10А 
| Y (80513-9) У (8W-13-11) 
| 9 
МУ „ысы. эш, солы! ышына: жыша. ашын. ы; а. а МИ. ыны: ee шыш. шше. ———— Oe i ыы ыы; ыы; шшш. > а 
13 Y C7 15Y C7. 16Y C7 4 Y си 11Y C3 3Y C3 
MAT F202 
20 20 
RD/DG PK/GY 
e S300 е S003 
(8W-13-9) (8W-13-18) ^— pg, D55 
A417 F202 20 20 
20 20 WTIPK WTIOR 
RD/DG РК/СҮ 
TWISTED 
5 22 C201 т у с103 PAIR 
HANDS EXCEPT F202 
FREE ж, HANDS FREE 20 e S301 e S302 
MAT РКІСҮ (BW-18-3) (BW-18-4) 
20 D54 D55 
RD/DG e S306 20 20 
(8W-13-18)  WTIPK WTIOR 
ө 5203 
A418 A412 F202 TWISTED 
(8W-13-9) 20 20 20 PAIR 
— RD/BK RD/DB РКІСҮ 
с бя З су 
20 Е202 054 055 
RD/DG 20 20 20 
10 A с202 6A. _ 2 cap PKIGY WTIPK WTIOR 
TWISTED 
| — ——— e 5208 PAIR 
(8W-13-18) а 
г я ө 5205 е 5206 
LANP. PKIGY (8W-18-3) (8W-18-4) 
VANITY- А418 А412 F202 054 055 
LEFT 20 20 W 20 20 20 
(EXCEPTEXPORT КОВКО RDIDB PK/GY WTIPK WTIOR 
EXCEPT BASE) i TWISTED 
W-44- PAIR 
но) (8W-49-4) 
А с од са ид сз ИД C4 12 Д C4 
Г FUSED FUSED IGNITION CANB CANB 1 CLUSTER 
B(+) B(+) SWITCH BUS (-) BUS (+) | (8W-40-2) 
100) (1020) OUTPUT (8W-40-6) 
(RUN-START) | 
UGDO | 
ENABLE 
SWITCH 
1. CIRCUIT GROUND GROUND | 
14 Y C2 10 Y C2 1Y C4 
638 7937 7936 
20 20 20 
GY BK/YL BK/LB 
| | | 
0 0250 .9. 0200 
(8W-15-9) (8W-15-6) 


078W-10 


PM 


MODULE- 
TOTALLY 

| INTEGRATED 

| POWER 
(BW-13-2) 

| (8\ү-13-3) 


PM704902 


8W-49 OVERHEAD CONSOLE 


PM 
2222222 аа 711 CLUSTER 
READING/ 
| RAIL COURTESY | 1. 
| LAMPS LAMPS | 
ЖЕ: НАК DRIVER _| 
2Y C2 4Y C2 
M27 M24 
20 20 
YLILB YLIWT 
13 2 12 A C202 
M24 
20 
YLIWT 
е 


LAMP-MAP- 
LEFT 


BY C1 


2936 
20 
ВК В 


ө 5361 
(8W-15-7) 


РМ704903 


LAMP-MAP- 
RIGHT 


— — | LANP- 
| COURTESY | DOME 
LAMPS 1 (8W-44-3) 


L оймен | 


2Y 


— — 7 LANP- 
| COURTESY | FARGO 
LAMPS — | (8W-44-3) 
| DRIVER | 


2Y 


SWITCH- 
SUNROOF 
1 OPEN 

2 VENT 

3 CLOSE 


DY C2 AYC2 СҮ 62 BY C2 
65 04 03 06 
20 20 20 20 
OR/LB ORIYL OR/TN OR/LG 
15 Y 14 Y 47 Y 16 Y C202 
Q5 Q4 Q3 Q6 
20 20 20 20 
OR/LB OR/YL OR/TN OR/LG 


| CLOSE 
| SWITCH 
SENSE 


20 
OR/YL 


Ј 


SUNROOF 
VENT 
SWITCH 
SENSE 


20 
OR/TN 


alt 


SUNROOF 


OPEN 
SWITCH 
SENSE 


OR/LG 
a| 


SWITCH 
SUPPLY | (8W-64-2) 


8W - 49 - 3 


— — 7] LANP- 
COURTESY , DOME 
| LAMPS | (RECHARGEABLE) 
| DRIVER | (8W-44-3) 


2Y 


ө 5360 
(8W-44-3) 


MODULE- 
ELECTRONIC 
OVERHEAD 
(EXCEPT BASE) 


078W-10 


8W - 49 - 4 


078W-10 


8W-49 OVERHEAD CONSOLE 
EC MIRROR 
(BW-13-6) 
BATT A0 (8W-13-7) 
SS MODULE- 
| + > | TOTALLY 
L INTEGRATED 
5 в Е ELECTRONICS | POWER 
(8W-13-2) 
Cie | | (ew-13-3) 
| | SWITCH | | 
| OUTPUT | | 
ЕЕ ы с А 
11Y св 
и 
20 
WTILG 
e S307 
(8W-13-30) 
L1 FROM 
Ж 5208 
WTILG (8W-49-2) 
3 A C200 | 
М Е202 
20 20 
WTILG PKIGY 
IR —— 19 A C202 
М Е202 
0 20 
WTILG PKIGY 
ЗА C1 1A. C1 
E IGNITION коз 
LAMP SWITCH 
SWITCH OUTPUT | REARVIEW 
OUTPUT (RUN-START) 
| 
| GROUND E 
2Y ct 
2941 
20 
BKIYL 


OPTION 1 OPTION 2 
2941 
20 
BKIWT 
EXCEPT | 
EXPORT А EXPORT 
ө 5216 
(8W-15-9) 
2941 2941 
16 16 
ВКАМТ ВКАМТ 
.9. 6250 2 6250 2 6250 
(8W-15-9) (8W-15-9) (8W-15-9) 


PM 


PM704904 


РМ 8\\-50 FRONT LIGHTING ————— —— — — —— 8W - 50-1 


8W-50 FRONT LIGHTING 


Component Page Component Page 
Clüster uocum жин Бкнын 8W-50-2 Lamp-Headlamp-Right ................ 8W-50-3 
Fuse В эшшшек такы kee уйш из 8W-50-2 Lamp-Park/Turn-Left Front ............ 8W-50-6 
Fuse 17 Vode tae клера ое 8W-50-2 Lamp-Park/Turn-Right Front ........... 8W-50-6 
FUSES ы а aves wed ни к wk TUA дн 8W-50-2 Module-Headlamp Leveling-Left ........ 8W-50-5 
culo MC еее 8W-50-3, 4, 5, 6 Module-H eadlamp Leveling-Right ....... 8W-50-5 
GUD 4 uos id «cxx e rd 8W-50-3, 4, 5, 6 Module-Steering Control .............. 8W-50-2 
ЕРРЕТИ 8W-50-2 Module-Totally | ntegrated 

Lamp-Fog-Left Front ................. 8W-50-4 РОМЕ о cmerar tmusa t 8W-50-2, 3, 4,5, 6 
Lamp-Fog-Right Front ................ 8W-50-4 Switch-Bank ........................ 8W-50-2 


Lamp-Headlamp-Left ................. 8W-50-3 


8W - 50 - 2 8W-50 FRONT LIGHTING PM 
(8W-13-6) 
BATT A0 (8W-13-7) 
а ана и ---- MODULE- 
T TOTALLY 
| 2 | INTEGRATED 
| FUSE | POWER 
8 (BW-13-2) 
| 30А | (8\ү-13-3) 
| У (8139) | 
| > | 
р 3 Т | 
| РЕ ЕЕ Bis ELECTRONICS | 
| 17 33 | 
Jp | ДА САМ В САМ В 
| У (839) Y (8W-13-20) BUS (+) BUS (-) | 
L „М ы; мы ы ы ыы. ыы, s пики салым. и m n нашия + па. RM ашый =Й ыы; ыы: с пи. ашышы: а те” шыны. эшш. oco J 
13 Y C8 1Y ctt 3Y C3 11Y сз 
A935 D55 D54 
20 20 20 
RDILB WTIOR WTIPK 
е 5009 е 5302 е 5301 
(8W-13-20) (8W-18-4) (8W-18-3) 
A935 
20 
RDILB 
МА 
ne 15 У C104 
20 A935 D55 D54 
RD/LG 20 20 20 
RD WTIOR WTIPK 
Пи E е E сеир май RENE 18 A сам вм — у CN 
А935 055 054 
2 2 2 
RD WTIOR WTIPK 
TA 
aa aa a crc ста SWITCH- 
HEADLAMP 6-3 Dau 
0 4 LEVELING “| 
SWITCH 
PF» E 
2 => 
з N LIN | 
BUS — GROUND | 
ми оо SS SSS о 
2 5 ву 
RDILG D506 2940 
2 2 
мтов ВК 
| 
9 6200 
(8W-15-6) 
е 5201 e e S207 e S206 e S205 
(8W-13-9) (BW-18-7) (BW-18-4) (BW-18-3) 
А411 0506 0506 055 054 
2 2 2 2 2 
RDILG WTIDG WTIDG WTIOR WTIPK 
24. C1 3A ст 
I ^UE — MODULE- 
| ве pus | STEERING 
| (00) Теди 
HEADLAMP 
щеш КЕ ЕТІ | 1А сз 12À C4 ИД C4 
[|| = () a O а | Гм САМВ CANB | CLUSTER 
| E да | | 808 BUS (+) BUS() | (8W-40-2) 
(8W-40-3) 
[ome J [Ee 
078W-10 PM705002 


РМ 8W-50 FRONT LIGHTING 8W - 50 - 3 
(8W-13-6) 
BATT A0 (8W-13-7) 
----------------<------ a a —] MODULE- 
TOTALLY 
| B(+) ELECTRONICS | INTEGRATED 
| LEFT RIGHT | POWER 
| ЦЕЕТ HIGH RIGHT HIGH | (8W-13-2) 
| LOW ВЕАМ ВЕАМ LOW ВЕАМ ВЕАМ | (8W-13-3) 
OUTPUT OUTPUT OUTPUT OUTPUT 
ЖЕНЕ 4 | 1 | 
Да аи ЖАРА ЕС РИНЕ ГЕ мора Мате пао а дала тате та А EE RE сыы ыы 


143 133 
20 20 
WT/DB WT/PK 


е 6112 
(8W-15-5) 


PM705003 


LAMP- 


HEADLAMP- 


LEFT 


Ф 6110 


(8W-15-2) 


078W-10 


8W - 50 - 4 


078W-10 


8W-50 FRONT LIGHTING 


(8W-13-6) 


PM 


71 MODULE- 
=” | TOTALLY 
В(+) ELECTRONICS ! INTEGRATED 
| POWER 
FRONT FRONT | (8W-13-2) 
FOG LAMP FOG LAMP (8W-13-3) 
CONTROL CONTROL | 
OUTPUT OUTPUT | 
LI. LS. ы Шш с УВ ЕЦ ымм ы em 2 
5Y ct 6Y си 
189 190 
20 20 
үүтү. WTIOR 
A A 
LAMP-FOG- LAMP-FOG- 
ÇÒ) LEFT Ф) RIGHT 
ay FRONT ay FRONT 
EXCEPT 
EXPORT EXPORT 
2904 2904 2908 
20 2 20 
BKILG BKILG ВКІРК 
е е 6112 е 0110 
(8\\-15-5) (8\\-15-3) 


РМ705004 


РМ 8W-50 FRONT LIGHTING 8W - 50-5 
EXPORT 
(8W-13-6) 
BATT A0 (8W-13-7) 
Г uu mm -- <<< с MODULE- 
| > TOTALLY 
| В) ELECTRONICS | INTEGRATED 
| | POWER 
(8W-13-2) 
| IGNITION HEADLAMP IGNITION HEADLAMP | (8W-13-3) 
| SWITCH LEVEL HEADLAMP SWITCH LEVEL HEADLAMP | 
OUTPUT SENSOR SWITCH OUTPUT SENSOR SWITCH 
| (UNLOCK-RUN-START) SIGNAL OUTPUT (UNLOCK-RUN-START) SIGNAL OUTPUT | 
L = = zi —— —À2— => => ОМ, = => = = = = = zi > ==> ыы ыы = = = м = = = = = _ 
“үш 9 Y C5 6 Y C5 T 10 Y C5 1Y C5 
F901 F901 
20 20 
PK/RD PK/RD 
е S015 е S015 
(8W-13-22) (8W-13-22) 
F901 L131 L7 F901 L132 L70 
20 20 20 20 20 20 
PK/RD WTILG WT/YL PK/RD LG/WT WTIGY 
MODULE- MODULE- 
HEADLAMP HEADLAMP 
LEVELING- LEVELING- 


LEFT 


RIGHT 


2904 2908 
18 18 
BKILG ВКІРК 
е 6112 е 0110 
(8W-15-5) (8W-15-3) 


PM705005 078W-10 


TOTALLY 
| INTEGRATED 
| POWER 
(8W-13-2) 
(8W-13-3) 


8W - 50 - 6 8W-50 FRONT LIGHTING 
EXCEPT EXPORT 
DEN 
BATT A0 7) 
p + Бак нн астаса жені нек I c АЯ ААА а еее 7 MODULE- 
| Bé) ELECTRONICS 
| 
LEFT HEADLAMP RIGHT HEADLAMP 
| TURN SWITCH TURN SWITCH 
| | SIGNAL OUTPUT SIGNAL OUTPUT 
дауа ео Т үа ув 
161 L7 L60 L70 
20 20 20 20 
WT/RD WTNVT WTITN WTIGY 


LAMP- 
PARK/ 
TURN- 
LEFT 

FRONT 


078W-10 


е 6112 
(8W-15-5) 


LAMP- 
PARK/ 
TURN- 
RIGHT 
FRONT 


@ 6110 
(8W-15-2) 


PM 


PM705006 


РМ 8-51 REAR LIGHTING 


8W-51 КЕАК LIGHTING 


Component Page 
Cluster ас: а cec RR ene ee bese eee 8W-51-2, 4 
FUSES а Брата лата вата aco a Ro rai Dus ad 8W-51-4 
FUSES. ұзын р корь CES е da 8W-51-2 
FUSE LI "PVC" 8W-51-2 
(5200555 ео от 8W-51-2 
(3250 а әве н Rabe Ehe шше е does 8W-51-2 
(330 T «ssa awk bak Атына ан 8W-51-3, 4, 5, 6, 7 
(33035: 2 vate еі 8W-51-3, 5, 6, 7 
Lamp-Backup-Left ................... 8W-51-3 
Lamp-Backup-Right .................. 8W-51-3 
Lamp-High Mounted Stop ............. 8W-51-4 


Гатр-Гісепбе....................... 8W-51-7 


8W - 51-1 
Component Page 
Lamp-Tail Тигп-ГеН.................. 8W-51-7 
Lamp-Tail Turn-Right ................ 8W-51-7 
Lamp-Tail/Stop-Left .................. 8W-51-5 
Lamp-Tail/Stop-Right ................. 8W-51-5 
Lamp-Tail/Stop/Fog-Left............... 8W-51-6 
Lamp-Tail/Stop/Fog-Right.............. 8W-51-6 
Module-Steering Control .............. 8W-51-2 
Module-Totally | ntegrated 
РОМЕГ 222222 еке кеже,» 8W-51-2 3, 4, 5, 6, 7 
Switch-Backup Lamp ................. 8W-51-3 
Switch-Stop Lamp ................... 8W-51-4 


8W -51-2 —————— — 8М-51 REAR LIGHTING — PM 


(8W-13-6) 
BATT А0 (8W-13-7) 


Г“ a ee сво О а са и 1 MODULE- 
А TOTALLY 
| | INTEGRATED 
| [0 ЕЏСЕ | РОМЕВ 
8 (8W-13-2) 
l 30A IGNITION B(+) ELECTRONICS T dodi 
| У 80.13.) SWITCH | 
OUTPUT CANB CANB 
| за. (RUN-START) BUS (+) BUS (.) | 
| FUSE | 
| 17 | 
| 10А | 
У (8W-13-9) 
L ведра ығы; a Qj cc зы ыы; a J 
13 Y C8 4 Y ct 3 Y C3 1Y сз 
F202 
20 
РКІСҮ 
1 
e 5003 
(8-13-18) 055 054 
Е202 20 20 
20 WTIOR WTIPK 
РКІСҮ 
1 ө 5302 e 5301 
аш (81118-4) (81118-3) 
MA F202 D55 D54 
20 20 20 20 
RDILG РКІСҮ WTIOR WTIPK 
1% си 6 М ЕМ 1 Y С200 
A411 F202 D55 D54 
20 20 20 20 
RDILG РКІСҮ WTIOR WTIPK 
1 1 1 1 
е 5201 e 5208 ө $e 5207 e 5206 е 5205 
| (sw-13-9) | (8W-13-18) | мт) | (вил) _ | (88-3) 
ми Е202 0506 0506 055 054 
20 20 20 20 20 20 
RDILG РКІСҮ WTIDG WTIDG WTIOR WTIPK 
24 C1 аЛ C1 ЗА c1 1Å C3 12 À C4 ИД C4 
Г ~ FUSED IGNITION LIN Не Гом САМВ CANB | CLUSTER 
| 80) SWITCH BUS | CONTROL | 806 BUS (+) BUS() | (8W-40-2) 
(100) OUTPUT (8W-40-3) 
| (RUN-START) | к е св 
| HEADLAMP | 
| - С) О \ 1/7 | SWITCH | 
|| = X в | 
| GROUND 
1y ct EXCEPT 
EXPORT EXPORT 
|^ LOWLINE/ 
MIDLINE HIGHLINE 
2937 
20 
BKIYL 
І 
ө 5217 
7936 | (81457) 
20 2937 
BKILB 16 p 
BITE ЕД 
и 
9 0200 9 6250 
(8\\-15-6) (8W-15-8) 


078W-10 PM705102 


РМ 


РМ705103 


(8W-13-6) 


8W-51 REAR LIGHTING 


| 
| B) ELECTRONICS 
| BACKUP BACKUP 
| LAMP LAMP 
SWITCH SWITCH 
| SIGNAL OUTPUT 
L — II — — = — — — № ——————— Á— — 
8 Y C5 11 Y C8 
T22 L1 
20 20 
YLIVT WTILG 
11 35 C104 е 
GAS DIESEL 
| | 
T22 T22 L1 
18 20 20 
YLNT YLNT WTILG 


SWITCH- 
BACKUP 
LAMP BACKUP 


switch | LAMP 
SIGNAL 


GROUND 


2 


. 0301 
(8W-15-11) 


MODULE- 
TOTALLY 

| INTEGRATED 
POWER 
(8W-13-2) 

| (8W-13-3) 


ө S307 
(8W-13-30) 


2 


ө 6303 
(8W-15-17) 


8W - 51 - 3 


078W-10 


8W -51-4 


078W-10 


8W-51 REAR LIGHTING 


(8W-13-6) 


к ш ыша ж ыа жегі сен — MODULE- 
| > ТОТАЦУ 
INTEGRATED 
Ед Ba) | ELECTRONICS | power 
| | (8W-13-2) 
FUSE (8W-13-3) 
| и STOP | 
| LAMP | 
Y (8\\-13-8) SWITCH 
| OUTPUT | 
| | 
= Е Е Е = 
3Y ст ту сз 
А924 153 
20 18 
DG/WT DGIGY 
e e 
1 
Г зитен. 
STOP L53 L53 
| Амр 6 a 
L 063044 DGIGY DGIGY 
2 
| 27 А C200 


|. 


Г стор 1 CLUSTER 
| LAMP | (8W-40-10) 
| SWITCH | 

OUTPUT 
ls ЫЗ) 


ө 5308 
(8W-13-25) 


HIGH 
MOUNTED 


2 | STOP 


e S355 
(801-15-12) 


(811-15-12) 


РМ 


РМ705104 


PM —— —9——— — —— 8W--51 REAR LIGHTING —————————— — 8//-51-5 


EXCEPT EXPORT 
(8W-13-6) 
BATT А0 (8W-13-7) 
[ITZ MODULE- 
| = 1. 
MEM ERE PE INTEGRATED 
| Г ве) ELECTRONICS bower 
| | (8W-13-2) 
| | PARK STOP | | (8W-13-3) 
| [АМР [АМР | 
| CONTROL CONTROL | 
| | ОЛРЛ OUTPUT | | 
P зз == == а= E 
8 Y C3 13 Y C3 
1217 155 
20 18 
WTNT WTIOR 
5 ө 5309 
(81-13-27) 
Ө ——— — — — — — — $’ $326 
(8W-13-26) 
L55 L217 L217 L55 
18 20 20 18 
WTIOR МТТ WTNT WTIOR 


LAMP- LAMP- 
TAIL/ TAIL/ 

STOP- STOP- 
LEFT RIGHT 


2960 2960 
20 20 
BK/LB BK/LB 
ОРТОМ4 A  OPTION2 
2 0301 © 6301 9 6303 
(8W-15-11) (8W-15-11) (8W-15-17) 


PM705105 078W-10 


8W -51-6 8W-51 REAR LIGHTING ———————— PM 
EXPORT 
(8W-13-6) 
BATT А0 (8W-13-7) 
ААА E 711 MODULE- 
a E E N EE EA N СС ЕЕЕ EE EEEE TOTALLY 
ГГ ве 7 |ELECTRONCS | INTEGRATED 
| | | | POWER 
| REARFOG PARK STOP | (8W-13-2) 
| LAMP LAMP LAMP | (8\ү-13-3) 
| | CONTROL CONTROL CONTROL | | 
ее зз с мл эсс = шш | 
_______ Е У ИЕН ==! 
12 Y C6 ib “ye 
L239 1217 155 
18 18 18 
WT/DG МТТ WTIOR 
е ө 5321 
(8W-13-29) 
e ө S309 
(8W-13-27) 
e ө S326 
(8W-13-26) 
L239 L217 L55 L239 L217 L55 
18 18 18 18 18 18 
WTIDG МТТ WTIOR WTIDG МТТ WTIOR 
LAMP- LAMP- 
TAIL/ ТАШ 
STOP/FOG- STOP/FOG- 
LEFT RIGHT 
2960 2960 
20 20 
BK/LB BK/LB 
9 G301 ә 6303 
(8W-15-11) (8W-15-17) 
078W-10 PM705106 


РМ 


РМ705107 


(8W-13-6) 
BATT A0 (8W-13-7) 


8W-51 REAR LIGHTING 


8W - 51-7 


кекке нана аса канала сав ROUEN EDEN a 7] MODULE- 
} ms ЕТСЕ И И ЕЕ поза ара ааа а аа аа ERES ТОТАЦУ 
ГГ ве) ~ |ELECTRONICS | INTEGRATED 
| | | | РОМЕК 
| | PARK LEFT RIGHT | pe 
LAMP REAR REAR 
| | CONTROL TURN TURN | | 
| |_OUTPUT SIGNAL SIGNAL | | 
L — —ыы о = ыы = e — — — = = — — — — = -- J 
8 Y C3 4Y СЗ 6 Y C3 
EXCEPT 
EXPORT д EXPORT 
| | 
1217 1217 
20 18 
WTNT WTNT 
| | 
ө 5326 
(8W-13-26) 
DIESEL А — GAS 
| | 
1217 1217 
18 20 
WTNT WTNT 
| | 
8 X, смо 
L217 L63 L62 
20 18 18 
WTNT DG/RD WTNL 
2^ ЗА LANP- ЗА LANP- 
LAMP- TAIL TAIL 
LICENSE TURN- TURN- 
1 1Y LEFT 1Y — RIGHT 
(8W-52-3) (8W-52-3) 
2960 
18 
BK 
@ 5355 
(8W-15-12) 
2960 
12 
BK 
БД C311 
2960 2960 2964 
12 20 20 
BK/LB ВКЛ В BKIWT 
2 ә 6301 © 6303 
(8W-15-11) (8W-15-18) 
(8W-15-12) 


078W-10 


РМ---------------- 8\\-52 TURN SIGNALS —— —— — —- 8W - 52-1 


8W-52 TURN SIGNALS 


Component Page Component Page 
[eiii PP 8W-52-2 Lamp-Park/Turn-Right Front ........... 8W-52-3 
PUSS: i222 каза ак атары ae 8W-52-2 Lamp-Side Repeater-Left .............. 8W-52-4 
ЕНСЕ пара родови exa ERE кка RR 8W-52-2 Lamp-Side Repeater-Right ............. 8W-52-4 
rcr "rcv 8W-52-2 Lamp-Tail Тигп-(ећ................... 8W-52-3 
GTI Lini aga ава ыя RR RI на 8W-52-3, 4 Lamp-Tail Turn-Right ................ 8W-52-3 
СТ е ые жа жиеш ово nem dcn ie на ce ee 8W-52-3, 4 Lamp-Turn-Left Front ................ 8W-52-4 
G 200. s d ажо жж нынын ышна abe RR eda 8W-52-2 Lamp-Turn-Right Front ............... 8W-52-4 
ОЗОТ кезк каша Resa PARE bass nd xs 8W-52-3 Module-Steering Control .............. 8W-52-2 
О302 е на казына ы aaa ea 8W-52-4 Module-Totally Integrated Power .... 8W-52-2, 3, 4 
(8303 "C ааа ee od eee ee ee 8W-52-3 5бмїсһ-ВапК........................ 8W-52-2 


8W - 52 - 2 


| 


078W-10 


8W-13-6) 
8W-13-7) 


TURN 
SIGNAL 


SWITCHES 


8W-52 TURN SIGNALS 


Г —1ELECTRON(CS 
| | 
| САМВ САМВ | 
А | BUS (+) BUS() | 
FUSE 
33 
10А 
У (8W-13-20) 
$—» 
= шы: = = = = = = = = = = ых — вышки u 
1Y C11 3Y сз 11Y C3 
A935 D55 D54 
20 20 20 
RD/LB WTIOR WTIPK 
ө 5009 ө 5302 ө 5301 
(8W-13-20) (8W-18-4) (8W-18-3) 
A935 055 054 
20 20 20 
RD/LB WTIOR WTIPK 
15 У C104 
A935 
20 зу Gy c% 
RD 
18 сом 
A935 
20 
RD 
7 
EE CENE ur E —] SWITCH- 
js HAZARD , BANK 
VAN switcH | 
LIN | 
BUS 211 
5Y 
D506 D55 D54 
20 20 20 
WTIDG WTIOR WTIPK 
е ө 5207 ө 5206 ө 5205 
(8W-18-7) (8W-18-4) (8W-18-3) 
D506 D506 D55 D54 
20 20 20 20 
WTIDG WTIDG WTIOR WTIPK 
ЗА C1 1А C3 12 А C4 ИД с4 
UN ] EE Гим САМВ САМ В | CLUSTER 
BUS | | Bus BUS (+) BUS() | (8W402) 
CONTROL (8W-40-3) 
| Ега 
| 


РМ 


—] MODULE- 
| TOTALLY 
INTEGRATED 
| POWER 
| 0-12) 
8W-13-3) 


PM705202 


PM —— ———— 8W-52 TURN SIGNALS. —— 8W - 52 - 3 


pues И И ЕНИ ен — MODULE- 
TOTALLY 
| LEFT RIGHT | INTEGRATED 
| RE REAR LEFT RIGHT | POWER 
TURN TURN TURN TURN | (13-2) 
SIGNAL SIGNAL SIGNAL SIGNAL | (44433) 
4 Y C3 6 Y C3 1Y C4 2Y c4 
L63 L62 L61 160 
18 18 20 20 
DG/RD WT/YL WT/RD WT/TN 
LANP- LAMP- 
3A, LANP- 3A LANP- р 27. PARKI : 2A PARKI 
& ӨБ СОЕ СОЕ 
х х х х 
C9 TURN- TURN- С) LEFT RIGHT 
1 LEFT 1 RIGHT 4 FRONT 4 FRONT 
(EXCEPT EXPORT) (EXCEPT EXPORT) 
2960 2964 2904 2908 
20 20 20 20 
BKILB BKWT BKILG ВК/РК 
9 6301 9 6303 @ 6112 е 0110 
(8\\-15-11) (8W-15-18) (8W-15-5) (8W-15-2) 


PM705203 078W-10 


8W - 52 - 4 


078W-10 


m = у — мори. 
TOTALLY 
| LEFT RIGHT | INTEGRATED 
TURN TURN LEFT RIGHT | POWER 
| SIGNAL SIGNAL TURN TURN ie 
| (007) (OUT) SIGNAL SIGNAL | (85133) 
| C5 2 Y C5 1Y C4 2Y СА 
L161 
20 
WTILG 
26 У C103 
L161 L160 161 160 
18 20 20 20 
WTILG WT/TN WTIRD ШИ 
1 LAMP- 1 LAMP- 3 LAMP- 3 LAMP- 
© SIDE © SIDE © TURN- © TURN- 
REPEATER- REPEATER- LEFT RIGHT 
2Y LEFT 2Y RIGHT 1Y FRONT 1Y FRONT 
2960 2908 2904 2908 
20 20 20 20 
BKILB ВК/РК BKILG ВК/РК 
ө 6302 е 6110 е с112 е сто 
(BW-15-14) (BW-15-3) (BW-15-5) (BW-15-2) 


8W-52 TURN SIGNALS 


PM 


PM705204 


РМ ——— 8W-53 WIPERS ——— 8M - 53-1 


8W-53 WIPERS 


Component Page Component Page 
leu MP" 8W-53-2 co "PEE 8W-53-3 
Fuse В: вас ва dame аһ ван та 8W-53-3 Module-Steering Control............. 8W-53-2, 3 
Fuse бора жр стара вв ли куу балын кён 8W-53-3 Module-Totally Integrated Power ...... 8W-53-2, 3 
PUSS ІІ "C 8W-53-3 Motor-Wiper-Front ................... 8W-53-2 
up ЖОРИК tad ee al aaron aa lena Ate 8W-53-2 Моїог-\/їрег-Аеаг.................... 8W-53-3 
6200 iu tone Sue he rh Rm Ва вкарани 8W-53-3 Pump-Washer-Windshield.............. 8W-53-2 


8W - 53 - 2 8W-53 WIPERS PM 
(8W-13-6) 
BATT A0 (8413-7) 
[ue eoe eer EIE o e OUR OA CU НК ЫН аша ЫШЫ Н E —| MODULE- 
_ е Е ——— } c NM TOTALLY 
mE FRONT B(+) 7 1 ELECTRONICS | INTEGRATED 
| | FRONT WIPER FRONT REAR FRONT | | POWER 
| WIPER HIGH WIPER WASHER WASHER | (8W-13-2) 
| PARK SPEED LOW SPEED PUMP PUMP | (gw-13-3) 
| | SWITCH CONTROL CONTROL MOTOR MOTOR CANB CANB | | 
| SENSE OUTPUT OUTPUT CONTROL CONTROL BUS (*) BUS() | 
— —————— — амы. TO RE uu RR 2 ыы. “жым P -—— ee LÀ HR ee E ET ыы ЖА, амы: (ыы. “ылы —— — 
5Y C2 10Y C1 12Y c11 с | 2YC1 3 Y C3 11Y C3 
М7 ПА w3 w20 w10 D55 D54 
20 16 16 20 20 20 20 
BR/DB BRILB BRIWT BRIYL BRITN WTIOR WTIPK 
TWISTED 
еЗ е4 е 1 PAIR 
се| А 2A e€e3A ee 5A 1A 2A 
MOTOR- PUMP- ө 5302 e S301 
WIPER- p WASHER- e" - 
HIGH LOW | FRONT WINDSHIELD (8W-18-4) (8W-18-3) 
на Оди О, 055 054 
20 20 
) 2 WTIOR WTIPK 
TWISTED 
PAIR 
sad S. __ ТА сә 
@5 
055 054 
20 20 
РТ? WTIOR WTIPK 
16 TWISTED 
BK PAIR 
ө 5206 ө 5205 
aes (8W-18-4) (8W-18-3) 
2 D55 D54 
(8W-15-5) 20 20 
WTIOR WTIPK 
TWISTED 
PAIR 
12 C4 ИД C4 
гг ==> --- па 
| CAN B CANB | INDICATOR | (8w-40-2) 
| BUS (+) BUS (-) | DRIVERS | 84403) 
| WASHER | 
(Он 
| LEVEL Т | 
| WARNING д | 
ЕЕЕ Аг] 
1Y сз 
0506 
20 
WTIDG 
ө 5207 
(8W-18-7) 
D506 
20 
WTIDG 
TO 
MODULE- 
STEERING 
е LHD CONTROL 
078W-10 ee RHD (8W-53-3) 


PM705302 


(8W-13-6) 
BATT A0 (8W-13-7) 


8W-53 WIPERS 


Г 9-22-22...” 
| x [eee MIGNE LISSE 
| FUSE | IGNITION 
8 SWITCH 
| Sidi | | OUTPUT 
| x (8W-13-9) | RUNSTAR) ___________________ Е 
| oC cd ccu 
| A | 4Y си 
| FUSE F202 
17 | 20 
| 10А ү "er 
| Y (8139) | ө 5003 
.. 
БІРТЕ | (8W-13-18) 
13 Y CB F202 
20 
PK/GY 
7 у C103 
Y 
F202 
20 
PK/GY 
1 
ө $306 
(8W-13-18) 
A411 F202 
20 20 
RDILG РКСУ 
12 C201 6 5200 
ЕКОМ 
E 8207 i^g 
RD/LG (85532) ру 
ө $201 ; ө $208 
(8W-13-9) (8W-13-18) 
A411 D506 F202 
20 20 20 
RDILG WTIDG РКСУ 
2À C1 зди дла 
кесте сені шек ісе О ЕЕ ee сле MODULE- 
[ FUSED LIN IGNITION КЕТ SEERNE 
| 89 BUS SWITCH ME 
(1.0.D.) OUTPUT FRONT CONTROL 
| (RUN-START) WASHER | 
KC CN 
| NEUES | 
L GROUND J 
үш 
OPTION’ A4 ОРПОМ2 
| | 
2937 2936 
20 20 
BK/YL BK/LB 
| 
OPTION 1 OPTION 2 
| 
ө 5217 .9. 6200 
Нот (8W-15-6) 
2937 
16 
BK/YL 
1 
9. 6200 9. 6250 
(84-15-7) (8W-15-8) 
PM705303 


8W -53-3 
7] MODULE- 
TOTALLY 
—] ELECTRONICS | INTEGRATED 
REAR IGNITION | | POWER 
WIPER SWITCH | (8W-13-2) 
MOTOR OUTPUT | (8W-13-3) 
CONTROL (RUN-ACO) | 
-> 
> — 
5YC 1 А | 
FUSE | 
| 16 
| 15А | 
У (8W-13-12) | 
| > 
L= sa = J 
19 Y C7 
2996 
14 
РКМ. 
ө 5320 
(8W-13-12) 
EXCEPT 
DRIVER DRIVER 
CONVENIENCE | CONVENIENCE 
GROUP/SAB А. GROUPISAB 
| | 
W13 Е906 Е9% 
20 16 14 
BRTN — РКМ. РКМ. 
| | 
2% — у onm 
ШЕ Е9% 
18 16 
BRILG РКМ. 
4 ^ 2 S 
MOTOR- 
H WIPER- 
REAR 
3 SN 
2960 
16 
BK 
ө S355 
(8W-15-12) 
2960 
12 
ВК 
БД C311 
7960 
12 
BKILB 
9 G301 
(8W-15-12) 


078W-10 


РМ------------ 8\\-55 NAVIGATION/TELECOMMUNICATIONS ----------8//-55-1 


8W-55 NAVIGATION/TELECOMMUNICATIONS 


Component Page Component Page 
Antenna-Global Positioning System ...... 8W-55-4 САБО оона ео нена 8W-55-2, 4 
СПИБЕЕР уо кла рыр кф Кз уа ғара та 8W-55-4 Mirror-Inside Rearview ............... 8W-55-3 
Ғи5еб” 22, њики and dw Ра siete кен 8W-55-2 Module-Hands Free ................ 8W-55-2, 3 
Rupe CP" 8W-55-4 Module-Totally Integrated Power ...... 8W-55-2, 4 
FUSE В: моа ueste пина не oe Hee Bien ie ul ata 8W-55-2 Кайо анаа ана 8W-55-2, 4 


8W - 55 - 2 


078W-10 


| 


PASSENGER 


ө S300 
(8W-13-9) 


A417 
20 
RD/DG 


ө S203 
(8W-13-9) 


EXCEPT 
PASSENGER 


AIRBAGS A AIRBAGS 


8W-55 NAVIGATION/TELECOMMUNICATIONS PM 
HANDS FREE 
cll EEUU MODULE- 
TOTALLY 
| INTEGRATED 
| POWER 
| (8W-13-2) 
8W-13-3 
[~~ ~ а —1 ELECTRONICS | ) 
| | | 
| САМВ САМВ | 
(8800 BUS | 
| 
| 
| 
—M— = о о о = 4 
11Y сз 3Y 03 
054 055 
20 20 
\ҮТЇРК WTIOR 
TWISTED 
PAIR 
ө 5301 ө 5302 
(8W-18-3) (8W-18-4) 
D54 D55 
20 20 
WTIPK WTIOR Г---------------- — 
TWISTED LEFT COMMON RIGHT | (gw.47-4) 
PAIR | cANB САМ B AUDIO AUDIO AUDIO | висат м) 
| 898 () BUS (+) OUTPUT OUTPUT OUTPUT | (8W-55-4) 
AR. _ ЭЛ 620 6Y C1 5Y C1 4 Y С түс 16 Y C1 
D54 D55 D54 055 
20 20 20 20 
\ҮТЇРК WTIOR WTIPK WTIOR 
TWISTED TWISTED 
PAIR PAIR 
• ө 5205 
(8W-18-3) 
e e S206 
(BW-18-4) 
D54 D55 X703 X795 X704 
20 20 22 22 2 
WTIPK WTIOR DGIOR DG/BK DG/PK 
TWISTED TWISTED TWISTED 
PAIR PAIR PAIR 
4 14 8 10 9 
САМВ CAN B LEFT COMMON RIGHT ` а 
BUS (-) BUS (+) AUDIO AUDIO AUDIO lee 
OUTPUT OUTPUT OUTPUT / 
GROUND E: 
22 Y 
OPTION! ^ OPTION2 
7937 7937 
18 20 
BKYL BKIYL 
| 
— a 
| 
ә 6250 
(8W-15-8) 


8W-13-6) 
8W-13-7) 


PM705502 


РМ 


PM705503 


\ 


8W-55 NAVIGATION/TELECOMMUNICATIONS 8W - 55 
HANDS FREE 
-----------<-- кей - -- pm ------ — MODULE- 
VOICE | HANDS 
RECOGNITION/ | FREE 
PHONE 
MICROPHONE 1 ^ MICROPHONE MICROPHONE 2 MICROPHONE SENSOR SWITCH | 
№) МО МО Е _ , GROUND SIGNA — , 
16 Y тү 5Y 20 Y лү 15 Y 
X712 X792 X722 X793 X835 X730 
20 20 20 20 20 20 
DGILB LB/TN 18/06 обли. ORIBK бум. 
TWISTED TWISTED TWISTED TWISTED 
PAIR PAIR PAIR PAIR 
1% 4 Д 2 Д 5A 6A 3A C202 
X712 X792 X722 X793 X835 X730 
20 20 20 20 20 20 
DG/LB BKIVT 18/06 обли. BK/DB бум. 
TWISTED TWISTED TWISTED TWISTED 
PAIR PAIR PAIR PAIR 
6A C2 ФА C2 4A C2 ТА C2 мА C2 оД C2 
MICROPHONE 1 MICROPHONE MICROPHONE 2 MICROPHONE | SENSOR VOICE Mie 
мо IN (+) FEED GROUND RECOGNITION | ISO 


IN (*) 


PHONE 


SWITCH 
SIGNAL 


-3 


078W-10 


А413 


RD/LB 


(84-13-6) 
8W-13-7) 


e S202 
(8W-13-11) 


8W-55 NAVIGATION/TELECOMMUNICATIONS 


GPS 


ANTENNA 


SIGNAL 


ANTENNA 


NAVIGATION 
—] MODULE- 
TOTALLY 
| INTEGRATED 
| POWER 
(BW-13-2) 
| (gw-13-3) 
Bis [ELECTRONICS | 
| | 
CAN B САМВ | | 
| BUSQ BUS (+) | | 
| 
| 
i C3 2 сз 
054 055 
20 20 
WTIPK WTIOR 
TWISTED 
PAIR 
ө 5301 ө 5302 
(BW-18-3) (BW-18-4) 
D54 D55 
20 20 
WTIPK WOR __ _ __ __ _ 
— F "| CLUSTER 
8W-40-2 
PAIR | cane CANB || ) 
| BUSQ BUS (^) | 
4A — — ŽA C200 11Y C4 12 Y C4 
054 055 054 055 
20 20 20 20 
WTIPK WTIOR WTIPK WTIOR 
TWISTED TWISTED 
PAIR PAIR 
• ө S205 
(BW-18-3) 
e ө S206 
(BW-18-4) 
D54 D55 
20 20 
WTIPK WTIOR 
TWISTED 
PAIR 
6A C1 5A C1 
CAN B САМВ 
BUS (.) BUS (+) 
GYRO 


078W-10 


B(*) 
(LO.D.) 


SIGNAL 


GROUND 


ANTENNA- 
GLOBAL 
POSITIONING 
SYSTEM 


GPS 
ANTENNA 
SHIELD 


s  ' GPS 71 RADIO 


ANTENNA | 
SHIELD 


GROUND 


(8W-15-8) 


PM 


PM705504 


РМ 6//-60 POWER WINDOWS ————— 8W - 60-1 


8W-60 POWER WINDOWS 


Component Page Component Page 
СООЛ «Leere жағал ste а Балы 8W-60-2, 3, 4, 5 Motor-Window-Right Rear ........... 8W-60-4, 5 
Module-Totally Integrated Power ...... 8W-60-2, 3 Switch-Power Window-Driver ..... 8W-60-2, 3, 4, 5 
Motor-Window-Left Front ............ 8W-60-2, 3 Switch-Power Window-Left Rear ...... 8W-60-4, 5 
Motor-Window-Left Rear ............ 8W-60-4, 5 Switch-Power Window-Passenger . . 8W-60-2, 3, 4, 5 


Motor-Window-Right Front........... 8W-60-2, 3 Switch-Power Window-Right Rear ..... 8W-60-4, 5 


8W - 


078W-10 


60 - 2 


8W-13-6) 


( 
BATT A0 (8W-13-7) 


EXPRESS DOWN 
MODULE 


6 Y C2 


4 
| 
| 


түс? 


/LG 


MOTOR- 
WINDOW- 
LEFT 


FRONT 


8W-60 POWER WINDOWS 
LHD 


ELECTRONICS 


| zu у ое 7] MODULE- 
= | ТОТАЦУ 
B(*) 


INTEGRATED 


| POWER 
| (8/-132) 
(8W-13-3) 


5Y C1 6 Y C1 5Y C2 
Q26 016 015 
14 14 14 
OR/GY OR/TN OR/LB 
5“ 4 Y 6 Y C302 
Q15 
14 
OR/LB 
ө 5313 
(8W-60-4) 
Q26 Q16 Q15 
14 14 14 
OR/GY OR/TN OR/LB 
5 4 6 C303 
SWITCH- 
POWER 
WINDOW- 
PASSENGER 
1 UP 
2 DOWN 
Q22 Q12 
14 14 
OR/VT OR/BR 
1 2A 
MOTOR- 
^ Ха WINDOW- 
(уж г RIGHT 
FRONT 


PM 


SWITCH- 
POWER 
WINDOW- 
DRIVER 
1 LEFT UP 
2 LEFT DOWN 
3 LEFT DOWN EXPRESS 
4 RIGHT UP 
5 RIGHT DOWN 
6 LOCK 
7 UNLOCK 
4Y C2 
EXCEPT 
HEATED HEATED 
MIRRORS Ад | MIRRORS 
2928 2928 
14 14 
BK BK/LG 
e S370 e S370 
(8W-15-10) (8W-15-10) 
2928 2960 
14 14 
ВК BK/LB 
ја 
132 C302 
2960 
20 
BK/LB 
0 6301 
(8W-15-10) 


PM706002 


РМ --------------- 8W-60 POWER WINDOWS 8W - 60-3 
RHD 
(8W-13-6) 
BATT A0 (8W-13-7) 
p + === 7] MODULE- 
= = ТОТАЦУ 
ШЕТ —]ELECTRONCS | INTEGRATED 
| | IGNITION | | POWER 
| SWITCH (Рене 
| | OUTPUT | (8W-13-3) 
L. (RUN-ACC) | 
Mes =т=т А! 
21ү CT 
F981 
14 
РКІВЕ 
14 R C303 
SWITCH- 
POWER 
WINDOW- 
DRIVER 
1 LEFT UP 
2 LEFT DOWN 
3 LEFT DOWN EXPRESS 
EXPRESS DOWN 4 RIGHT UP 
MODULE 5 RIGHT DOWN 
6 LOCK 
7 UNLOCK 
5Y C1 6 Y C1 6 Y C2 7Y C2 5Y C2 4Y C2 
Q26 016 015 
14 14 14 
ORIGY ORITN ORILB 
BAL Lim Ва сми 
015 2928 
14 14 
ORILB ВКС 
e 5313 ө S351 
(8\\-60-5) (8\\-15-13) 
026 016 015 
14 14 14 
ORIGY ЖЫШ ORILB 
5% iv 6 Y 6302 
Q26 016 015 2928 
14 14 14 14 
ORIGY ЖЫШ ORILB BKILG 
2 л C308 
SWITCH- 
POWER 
WINDOW- 
PASSENGER 
1UP 
2 DOWN 
Q22 Q12 2960 
14 14 20 
ОЖТ ORIBR BKILB 
1h 2А 
MOTOR- MOTOR- 9. 6301 
зе WINDOW- WINDOW- ae 
® RIGHT LEFT eis 
FRONT FRONT 


PM706003 


078W-10 


РМ 


8W - 60 - 4 8W-60 POWER WINDOWS 
LHD 
RUN ACC F981 | (8W-13-29) 
m consue мин во и Ue cde ecce == -1 SWITCH- 
| POWER 
WINDOW- 
| SWITCH- — | DRIVER 
| RIGHT — | 4LEFTREARUP 
| КЕАК 2 LEFT REAR DOWN 
3 RIGHT REAR UP 
ЕА e == ш = T = а и #_ — — — ~ — — — — 4RIGHT REAR DOWN 
1Y C1 4 Y C1 5Y C2 4Y C2 2 Y C1 3Y C1 5LOCK 
EXCEPT 6 UNLOCK 
HEATED HEATED 
MIRRORS д MIRRORS 
г — — q swch- 
7928 7928 | WINDOW | POWER 
14 14 LOCK OUT | WINDOW- 
BK BK/LG | SWITCH | PASSENGER 
p. OUTPUT | (8W-60-2) 
ө 5370 ө 5370 E (8W-60-3) 
(8W-15-10) (8W-15-10) 1 
0411 0611 015 2928 2960 0412 0612 015 
14 14 14 14 14 14 14 14 
ORIWT ORIGY ORILB BK BK/LB ORILB OR/DB ORILB 
— s 
| УЖ 
2% ТЕ. ay "Y ay 9 Y 6302 6 A C303 
Q15 2960 015 
14 20 14 
OR/LB BK/LB OR/LB 
9. G301 
(8W-15-10) 
e е S313 
Q411 Q611 Q15 0412 0612 015 
14 14 14 14 14 14 
ORIWT OR/RD ORILB ORILG OR/DB ORILB 
(ee NENNEN 080 1R —— PR 2 6309 
0411 0611 015 0412 0612 015 
14 14 14 14 14 14 
ORIWT ORIGY ORILB ORILB OR/DB ORILB 
4 1 6 4 1 6 
SWITCH- SWITCH- 
Ll. las | POWER Il. s | POWER 
, e^ — — — —  |WINDOW- e^. — | |WINDOW- 
/ \ LEFT / \ RIGHT 
REAR REAR 
1 UP 1 UP 
3 2 2 DOWN 3Y 2Y 2 DOWN 
0111 0211 0112 0212 
14 14 14 14 
тү. TNILB ORIBR ORIVT 
1 2 1 2 
MOTOR- MOTOR- 
„к —^ WINDOW- жс WINDOW- 
LEFT RIGHT 
(ма И REAR (ма ZEE REAR 


078W-10 


PM706004 


PM ———9 === 8М-60 POWER WINDOWS ————— 8W-60-5 


RHD 
RUN ACC F981 | (8W-13-29) 
касае d cM т ME LM Cd c = с жалан а CR E = SWITCH- 
| POWER 
WINDOW- 
SWITCH- | DRIVER 
RIGHT | 1 LEFT REAR UP 
REAR 2 LEFT REAR DOWN 
3 RIGHT REAR UP 
L __ 4КІОНТ REAR DOWN 
5 LOCK 
6 UNLOCK 
2928 
14 г — — q тен. 
BK/LG | WINDOW | POWER 
LOCK OUT | WINDOW- 
| SWITCH | PASSENGER 
ө 5351 1 OUTPUT | (8W-60-2) 
(8W-15-13) BY (8W-60-3) 
0411 0611 015 2928 0412 0612 015 
14 14 14 14 14 14 14 
ORIWT ORIGY ORILB BK/LG ORILB ORIDB ORILB 
nA 12 А 6A 2 А 11 À 13 А pagg 6^ 6302 
015 7960 015 
14 20 14 
ORILB BK/LB ORILB 
9 6301 
(8W-15-13) 
e е 5313 
0411 0611 015 0412 0612 015 
14 14 14 14 14 14 
ORIWT OR/RD ORILB ORILG ORIDB ORILB 
^___^ Т сзов 1% то 7; Y C39 
0411 0611 015 0412 0612 015 
14 14 14 14 14 14 
ORIWT ORIGY ORILB ORILB ORIDB ORILB 
SWITCH- SWITCH- 
POWER POWER 
WINDOW- WINDOW- 
LEFT RIGHT 
REAR REAR 
4 UP 4 UP 
2 DOWN 2 DOWN 
0111 0211 0112 0212 
14 14 14 14 
тү. TNILB OR/BR ORT 
1Å 2 1 2 
MOTOR- MOTOR- 
^ 7 WINDOW- ^ 7 WINDOW- 
LEFT RIGHT 
(ма = REAR (ма FHH REAR 


PM706005 078W-10 


PM — — — — — 6//-61 POWER DOOR LOCKS —————————— 8W - 61-1 


8W-61 POWER DOOR LOCKS 


Component Page Component Page 
Cluster .............. 8W-61-2, 3, 4, 5, 6, 7, 8, 9 Latch-Door-Left Rear ............... 8W-61-6, 7 
СЕРИК don ч 8W-61-2, 3, 4, 9 Latch-Door-Liftgate .................. 8W-61-9 
ОЗО 8W-61-2, 4, 6, 7 Latch-Door-Passenger . .............. 8W-61-3, 5 
ЗОЗ 8W-61-3, 5, 6, 8 Latch-Door-Right Rear .............. 8W-61-6, 8 
Latch-Door-Driver ................. 8W-61-2, 4 Switch-Power Window-Driver......... 8W-61-2, 4 


8W - 61 - 2 


8W-61 POWER DOOR LOCKS 


LHD 
p ccu duse жай айтсан діктен нек — CLUSTER 
LEFT | (gw-40-5) 
DOOR DRIVER DOOR (8W-40-6) 
| Lock DOOR DOOR AJAR | ewon 
| SWITCH UNLOCK LOCK SWITCH | 
Ен; e: Li IW S Е Е СЕСЕ 
18 Y C2 5 Y C1 9 Y C1 3Y C2 
P697 P238 Р33 675 
20 18 18 20 
LG/DG TNIDG TN/DB VTIBK 
axo — BY ee 6200 
P33 
20 
LG/TN 
e 5311 
| (8W-39-7) 
P697 P238 P33 G75 
20 18 20 20 
LG/DG LG/OR LG/TN VTIBK 
P ab d 1d on 
EXCEPT 
HEATED HEATED 
MIRRORS А MIRRORS 
| | 
Р697 Р238 Р33 675 675 
20 20 20 20 20 
LG/DG LG/OR LG/TN VT VTIBK 
| | 
ВА C2 1 2 3 Д 
[^ 71 swch- LATCH- 
| | POWER DOOR- 
WINDOW- A DRIVER 
| | DRIVER 
| t | 1 LOCK 
1 2 | 2UNLOCK 
| 4 | Я 
L puc -d EXCEPT 
HEATED HEATED 
MIRRORS А _ MIRRORS 
2928 2928 
ЕХСЕРТ 20 20 
HEATED HEATED BK BK/LG 
MIRRORS MIRRORS 
= ки ө 5370 ө $370 
2029 7961 (8W-15-10) (8W-15-10) 
18 20 
2928 2960 
ВК BK/YL F i 
| | BK BKILB 
WW —_Y 
уа ри, 
6 | C301 1 А C302 
Т T 
2961 2960 
20 20 
BK/YL BK/LB 
| | 
© 6302 ә G301 
(8W-15-15) (8W-15-10) 


078W-10 


PM 


PM706102 


РМ ————————— $W-61 POWER DOOR LOCKS 8W - 61 -3 


PM706103 


LHD 
Pe et 771 CLUSTER 
RIGHT — | (gw-40-5) 
PASSENGER FRONT (8W-40-7) 
| DOOR DOOR DOOR AJAR | (8\\-40-8) 
| UNLOCK LOCK SWITC 
NE LC REEL Ui REN NT 
ТҮСІ 9 Y C1 11Y C2 
P240 P33 G74 
18 18 20 
TN/WT TN/DB VTT 
12 Т 15 Y C200 
P240 P33 
20 20 
LG/YL LG/TN 
ө 5312 е 5311 
(8W-39-7) (8W-39-7) 
P240 P33 G74 
20 20 20 
сом LG/TN УТАМТ 
саласыз Re ТО 
P240 P33. G74 
20 18 20 
TN/WT TN/DB VT/WT 
LATCH- 
DOOR- 
22 PASSENGER 
4 
EXCEPT 
HEATED HEATED 
MIRRORS ^ MIRRORS 
| 
2928 
20 
ВК 
© 5351 
(8W-15-13) 
2928 2960 
14 20 
BK/LG BK/LB 
2 ж C303 10 2X C303 
BASE/ 
MIDLINE А HIGHLINE 
| | 
2960 2960 2960 
20 20 20 
BK/LB BK/LB BK/LB 
| | 
Ф 6301 Ф 6301 Ф G303 
(8W-15-13) (8W-15-13) (8W-15-18) 


078W-10 


| DOOR 


8W-61 POWER DOOR LOCKS 


RHD 


------- шш --- Е ты шз шы << - << шшш + иы SS SS = 71 CLUSTER 


| (8W-40-5) 


078W-10 


LATCH- 
DOOR- 
DRIVER 
1 LOCK 
2 SECONDARY LOCK 
3 DOOR AJAR 
Ч 
7928 
20 
BKILG 
ө 5351 
| (8W-15-13) 
7928 
14 
BKILG 
T 
2960 
20 
BKLB 
9 6301 
(8W-15-13) 


ls 


UT 71 SWITCH- 
| POWER 

WINDOW- 
| DRIVER 


122110 


7929 
20 
ВК/РК 


» C303 


2961 
20 
BK/YL 


9. с302 
(8W-15-15) 


PM 


PM706104 


РМ 


РМ706105 


8W-61 POWER DOOR LOCKS 


RHD 


-------------------- -- 71 CLUSTER 


SECONDARY 


SECONDARY 


LEFT | (8W-40-5) 
FRONT | 8W-40-7) 
DOOR AJAR (8W-40-8) 
pelis | (8W-40-9) 


DOOR- 


1 LOCK 


2960 


20 
BK/LB 


e 5349 
(8W-15-19) 


2960 


2960 
20 
ВК В 


© 6303 
(8W-15-19) 


LATCH- 


PASSENGER 


2 SECONDARY LOCK 
3 DOOR AJAR 


8W - 61 - 5 


078W-10 


8W - 61 - 6 
——— —— ЕГЕТЕ —— 
| LEFT 

PASSENGER REAR 
| роов DOOR DOOR AJAR 
| UNLOCK LOCK SWITCH 
L DRMER X ЖИЕ ВЕ — _ _ __ _ 
"Y c1 Y c1 Y C2 
P240 P33 677 
18 18 20 
TNIWT TNIDB упсу 
ФУ МУ MN 
P240 P33 
20 20 
ТЕЛ LG/TN 
e 
e 
P240 P33 G7 
20 20 20 
LGIVL LG/TN упсу 
WA. 2A ооо A 0808 
P240 P33 677 
20 20 20 
LGIVL TNIDB упсу 
d 5)! | 
LATCH- 
DOOR- 
LEFT 
REAR 
4 
EXCEPT 
BASE ~ ВАЗЕ 
| | 
7928 2928 
20 20 
BK BKILG 
— шиши 
9 C308 
Z964 
18 
BKIWT 
OPTION 1 OPTION 2 
9. 6302 .9. 6303 
(811-15-16) (811-15-18) 


078W-10 


8W-61 POWER DOOR LOCKS ---------------- РМ 


лулата UMEN 7) СУ 7277507 771 CLUSTER 
RIGHT — | (gw-40-5) 
REAR | (9//-40-6) 
DOOR AJAR (8W-40-7) 
SWITCH | (8W-40-8) 
————— SENSE ы 
6 I C2 
G76 
20 
VTNL 
PEE LE 23 Y C200 
е 5311 
(8W-39-7) 
e S312 
(8W-39-7) 
P240 P33 G76 
20 20 20 
см. LG/TN VTNL 
зу 2Y 4 Y C309 
P240 P33 G76 
20 20 20 
сем. TN/DB VT/YL 
LATCH- 
DOOR- 
-- RIGHT 
REAR 
4 
EXCEPT 
BASE A BASE 
| | 
2928 2928 
20 20 
ВК BK/LG 
Ми ee 
9 | C309 
2964 
18 
BKWT 
Ф G303 
(8W-15-18) 


PM706106 


РМ 


PM706107 


8W-61 POWER DOOR LOCKS 


8W - 61 -7 


RHD 
Oe ee аса За аса IURE 771 CLUSTER 
LEFT | (8W-40-5) 
PASSENGER REAR (8W-40-7) 
DOOR DOOR SECONDARY SECONDARY DOOR AJAR | (8W-40-8) 
UNLOCK LOCK LOCK UNLOCK SWITCH | (8W-40-9) 
DRIVER DRIVER DRIVER DRIVER SENSE j 
Mi 7 T T “he 
P240 P33 P235 P237 G77 
18 18 18 18 20 
TNIWT TN/DB LG/TN DG/TN VTIGY 
"т "I ji ii 24 Y C200 
P240 P33 P237 P235 
20 20 18 18 
LGIYL LG/TN DG/TN LG/TN 
ө 5312 ө 5311 ө 5332 ө 5331 
(8W-39-8) (8W-39-8) (8W-39-9) (8W-39-9) 
P240 P33 P237 P235 G77 
20 20 18 18 20 
LG/YL LG/TN DG/TN LG/TN VT/GY 


LATCH- 
DOOR- 
LEFT 
REAR 
1 LOCK 
2 SECONDARY LOCK 
3 DOOR AJAR 
2929 
20 
ВК 
9 ү C308 
2964 
18 
BKIWT 
9. 6302 
(8W-15-16) 


078W-10 


8W - 61-8 8W-61 POWER DOOR LOCKS 
RHD 
> 771 CLUSTER 
RIGHT — | (gw-40-6) 
PASSENGER REAR (8W-40-8) 
| DOOR DOOR SECONDARY SECONDARY DOOR AJAR | (8W-40-9) 
| UNLOCK LOCK LOCK UNLOCK SWITC | 
= DRIVER DRIVER DRIVER DRIVER SENSE E 
М” ще ди Jm 8% 
Р240 P33 P235 P237 G76 
18 18 18 18 20 
TN/WT LG/TN LG/TN DG/TN VT/YL 
"Y "T 4 " 23 Y C200 
P240 P33 P237 P235 
20 20 18 18 
LG/YL LG/TN DG/TN LG/TN 
е S312 ө S311 e S332 ө S331 
(8W-39-8) (8W-39-8) (8W-39-9) (8W-39-9) 
P240 P33 P237 P235 G76 
20 20 18 18 20 
LG/YL LG/TN DG/TN LG/TN VTIYL 
3A. 2A 14 A 13 A 4 А C309 
P240 P33 P237 P235 G76 
20 20 20 20 20 
TN/WT TN/DB DG/TN LG/TN МТМ 
ГАТСН- 
DOOR- 
RIGHT 
REAR 
1LOCK 
2 SECONDARY LOCK 
3 DOOR AJAR 
2928 
20 
BK/LG 
9 У C309 
2964 
18 
ВКЛУТ 
2 6303 
(8W-15-18) 


078W-10 


PM 


PM706108 


РМ 


РМ706109 


8W-61 POWER DOOR LOCKS 


8W - 61-9 


ee ee es 1 CLUSTER 
8W-40-7) 
| PASSENGER LIFTGATE || 
DOOR DOOR AJAR (8W-40-8) 
| моск LOCK SWITCH 
ШЕРЛІ: DRIVER SENSE | 
түсі 9 Y C1 13 Y C2 
P240 P33 G78 
18 18 20 
TNT TN/DB VTILB 
SSS Та. eis су 6200 
Р240 Р33 
20 20 
LGIYL LG/TN 
ө $312 e 531 
(8W-39-7) (8W-39-7) 
(8W-39-8) (8W-39-8) 
P240 P33 G78 
20 20 20 
LGIYL LG/TN VTILB 
3 | Е | Е | C310 
P240 P33 G78 
18 18 20 
LG/YL LG/TN VT/OR 


LATCH- 
DOOR- 
LIFTGATE 


ө 5355 
(8W-15-12) 


5 AX 6311 


2960 
12 
ВК В 


9 G301 
(8W-15-12) 


078W-10 


РМ--------------- 8W-62 POWER MIRRORS ————————————_ 8W - 62-1 


8W-62 POWER MIRRORS 


Component Page Component Page 
eI "RTT 8W-62-2 СЗОЗ алиш шл жала rota o ure дон кина 8W-62-3, 4 
20566. xard pa ap ыға Жа 8W-62-2 Mirror-Outside Rearview-Driver . . . 8W-62-2, 3, 4, 5 
FUSED "II" 8W-62-2 Mirror-Outside Rearview- 

ШЕКЕР 8W-62-2 Passenger .................. 8W-62-2, 3, 4, 5 
i-o s пл jaa a cata leet Е 8W-62-2 Module-Totally Integrated Power ........ 8W-62-2 
(а 200 codec dex RR RR A RR жиб RR don 8W-62-2 Switch-Bank ........................ 8W-62-2 


СОЗОТ osos eden о 8W-62-3, 4, 5 Switch-Mirror ................. 8W-62-2, 3, 4, 5 


8W - 62 - 2 8W-62 POWER MIRRORS PM 
(8W-13-6) 
BATT A0 (8W-13-7) 
Г ' ' ЈЕЛ М TOTALLY 
| А Г ве) | ELECTRONICS | INTEGRATED 
POWER 
| FUSE | ың | | вила, 
| 8 | | | (8W-13-3) 
DEFOGGER 
| 30^ | САМВ САМВ CONTROL | | 
5 (8W-13-9) BUS (+) BUS (-) OUTPUT 
| [ез Шз... ва за aet] | 
| |" | > | 
| ж ж A | 
FUSE FUSE FUSE 
| 6 33 25 | 
| 10А 10А 10А | 
| У (8W-13-9) У (8W-13-20) У (8W-13-17) | 
®—— ъ— Б 
| — жы а-ы = = = = = И = = = = = = = = = — “= = = ӨЙ = = = мым“ —— — аташы: 4 
13 Y C7 муси 3 Y сз 11Y C3 9 Y C8 
A417 A935 D55 D54 C16 
20 20 20 20 20 
RD/DG RDILB WTIOR WTIPK DBIGY 
е 5009 TWISTED 
T Ei (80-13-20) PAIR 13 X сзи 
у А935 с16 
RDILB DB/GY 
LHD RHD LHD А RHD 
>--С---. >--С---. 
ЕХСЕРТ 15 ү C104 ө 5302 e 5301 
065 065 
OCS А OCS 8W-18-4 8W-18-3 | 
| “о | l | ! 11 R C308 
e 5300 = | 
| (BW-13-9) уу 
_—„—— ~ | 
18 Л C201 ies bod 
C16 
| A935 20 20 20 
m. 20 WTIOR WTIPK m 
20 RD 
RD/DG е 5% — 4X 0200 v 
| ны а 16 ж C306 
12 A C301 14 Ax C306 ics 1 ВАМК 10 
| (+) TWISTED MIRROR- 
(8W-35-3) PAIR OUTSIDE 
EXCEPT | ) ) ) | 152 REARVIEW- 
HEATED | HEATED | | (1. PASSENGER 
MIRRORS д MIRRORS | ШЕР 055 054 (8W-62-3) 
| | LIN 20 20 (8W-62-4) 
A417 A417 A417 | Bus __ __ GROUND WOR РА 
20 18 20 5 6 
RD/DG RD RD/DG 1 ө 5206 ө 5205 | 
| | 0506 2940 (8W-18-4) (8W-18-3) c16 
B D É 20 20 
Ww V \/ WTIDG BK/LG 20 
TO TO TO | TWISTED = 
SWITCH- SWITCH- SWITCH- 
е 
MIRROR MIRROR MIRROR 3207 020 РАК y 
(8W-62-3)  (8W-62-3) (ӨМ-62-4) (8W-18-7) (8W-15-6) 
(8\\-62-5) 0506 055 054 ТО 
20 20 20 MIRROR- 
WT/DG WTIOR WTIPK OUTSIDE 
REARVIEW- 
1А C3 12 Д C4 ИД C4 ОКМЕК 
——————————————— 8W-62-3 
Гм САМВ CANB | CLUSTER шо 
| BUS BUS (+) BUS() |(8W402) 
" (8W-40-3) 
078W-10 PM706202 


РМ 


4Y 
2928 
18 
BK 
FROM 
C301 
(8W-62-2) 
C16 
20 
DB/GY 


e S370 
(8W-15-10) 


8W-62 POWER MIRRORS 


LHD 
FROM FROM 
C301 C301 
(8W-62-2) (8W-62-2) 

A417 A417 

20 18 
RD/DG RD 

1 1 
м0, 


ЕХСЕРТ НЕАТЕО 


НЕАТЕО MIRRORS 
MIRRORS 5 


SWITCH- 
MIRROR 


1 HORIZONTAL LEFT 


3 VERTICAL LEFT 
4 VERTICAL RIGHT 


2 HORIZONTAL RIGHT 


Р75 
20 
TN/LG 


8W - 62 - 3 


PM706203 


7Y 3Y 8Y 6Y 
P76 P74 P72 
20 20 20 
YLIPK — ТМОВ ТАУ 
e 
FROM 
C303 
(8W-62-2) 
TN/LB TN/OR TNIGY 
7A 2. - 8% CMS 2 
P71 P76 P76 P74 P72 
20 20 20 20 20 DB/GY 
TN/DG YLIPK TN/LB TN/OR TN/GY 
2 3 1 4А 
MIRROR- MIRROR- 
OUTSIDE OUTSIDE 
REARVIEW- REARVIEW- 
DRIVER PASSENGER 
* 
2928 
BASE/ 20 
MIDLINE А HIGHLINE 2 А C303 BK 
2960 | | 
20 7960 7960 7928 ө 5351 
BK/LB 20 20 14 (8W-15-13) 
BK/LB BK/LB ВКО 
-2 — a C30 ө 6303 
(8W-15-10) (8W-15-19) 
(8W-15-13) 
078W-10 


8W - 62 - 4 


8W-62 POWER MIRRORS 
RHD 
FROM 
C306 
(8W-62-2) 


— swch- 

MIRROR 

| 1 HORIZONTAL LEFT 

| 2 HORIZONTAL RIGHT 
3 VERTICAL LEFT 

| 4 VERTICAL RIGHT 

5 FOLD 

6 UNFOLD 


1 
€ —— —— ө 5353 
P76 P75 P71 
20 20 20 
YUPK  TNIOR TNIDG 
7 C306 
FROM Y 6 Y 5Y FROM 
C306 P76 P75 P71 C301 
(8.62.2) 20 20 20 (8W-62-2) 
W ТМВ TNILG TN/DG V 
9A. Im бл cam 
C16 P74 P72 P76 P76 P75 P71 C16 
20 20 20 20 20 20 20 20 
DBIGY  TN/OR TNIGY YUPK YUPK  TNIOR TNIDG DB/GY 
4 3 1 2 2 3 1 4 
мм M — cT — — — и 
= (м) HORIZONTAL VERTICAL | | OUTSIDE HORIZONTAL (м) VERTICAL 3 OUTSIDE 
| / REARVIEW- | REARVIEW- 
LL. ————— \ DRIVER м _.. __|| | PASSENGER 
5 5Y 
7928 2928 Z960 
20 20 20 
вис вкус BK/LB 
e • 5351 ө 5340 
(8W-15-13) (8W-15-19) 
7928 2960 
14 20 
BKILG BK/LB 
2 А C303 1\ 0302 
2960 2960 
20 20 
BK/LB BK/LB 
1 1 
9 G301 9 6303 
(8W-15-13) (BW-15-19) 
078W-10 


PM706204 


РМ 


PM706205 


8W-62 POWER MIRRORS 


RHD POWER FOLDING MIRRORS 


FROM 
C306 
(8W-62-2) 


е 
ө 5351 ө 
(8\\-15-13) 
7928 
14 
BK/LG 
2 А C303 
2960 
2 
BKILB 
9 6301 
(80-15-13) 
P110 P699 
20 20 
LGIWT LG/DG 
12 11 
пя —у— — М — —]MIRROR- 
OUTSIDE 
/ FOLDING MIRROR- | REARVIEW- 
/ MIRROR POWER | DRIVER 
RETURN FOLDING/ 
| UNFOLDING | | 
| | 
\ sx | 
\ „О, | 
| УБИЦА Ег 1 


/ 


8W - 62 - 5 


71 SWITCH- 
| MIRROR 
1 HORIZONTAL LEFT 
| 2 HORIZONTAL RIGHT 
| 3 VERTICAL LEFT 
4 VERTICAL RIGHT 
| 5FOLD 
| ê UNFOLD 
| 
| 
| 
| 
| 
| 
| 
| 
— – 
ө 5352 
ө 5354 
Р110 Р699 
20 20 
LG/WT LG/DG 
Вл 9 я ca 
P110 P699 
20 20 
TNIRD TNILG 
4% у сзи 
P110 P699 
20 20 
LG/WT LG/DG 
12 11 
о — — —— > -1МІККОК- 
OUTSIDE 
/ FOLDING MIRROR- | REARVIEW- 
MIRROR POWER | PASSENGER 
RETURN FOLDING/ 
UNFOLDING | 
| 
жс | 
(м) | 
о NR: = 


078W-10 


РМ — — — — — —— 8W-63 POWER SEATS ЗМ - 63-1 


8W-63 POWER SEATS 


Component Page Component Page 
[ei „аана ая енене Барока 8W-63-2 Heater-Seat Back-Right ............... 8W-63-3 
FUSE 30. «uber pa apr o ata вз 8W-63-2 Heater-Seat Cushion-Left............ 8W-63-2, 3 
FUSE 33... oca ERE CENSURE кён 8W-63-2 Heater-Seat Cushion-Right........... 8W-63-2, 3 
ООО Sod нам ви traces ео. 8W-63-2 Module-Heated Seats ............... 8W-63-2, 3 
G30 а ылы он ate 8W-63-3 Module-Totally Integrated Power ........ 8W-63-2 
(5303,: Peek whe ope ee Rn be RR RR ene fes 8W-63-3 Switch-Bank ........................ 8W-63-2 


8//-63-2------------------ 8М-63 POWER SEATS. ——————— РМ 


НЕАТЕО ЗЕАТ5 
(8W-13-6) 
BATT A0 (8W-13-7) 
LX EEUU Бае Е ee MODULE- 
Г. ЈЕ t > Щ тт 
ГА (+), ELECTRONICS Bis ELECTRONICS | INTEGRATED 
| T T | POWER 
FUSE IGNITION FUSE САМВ САМВ (8W-13-2) 
| 30 SWITCH 33 BUS (-) BUS (+) (8W-13-3) 
| 20А OUTPUT 10А | 
| X^ (8W-13-20) (RUN) % (8W-13-20) | 
o> 
ЕЕ М. — fo ———— ——————— “ГСЗ n gc ——— ———— — —— | МИ кэме: —e— шы —  —— 24 
8 Y C8 11Y ctt 11Y C3 3 Y C3 
A935 D54 D55 
20 20 20 
RDILB WTIPK WTIOR 
15 У C104 TWISTED 
ө S009 PAIR 
(84:13:20) | 05 АС 
Ps 0 ' 11 3) | ui 4) 
20 -18- -18- 
GAS DIESEL 
мж--С---- 
| | RD/LB 18 ^x C201 054 055 
2937 2937 L доз 20 20 
18 20 20 \ҮТЇРК WTIOR 
PKIYL PKIYL RD TWISTED 
| | 7 PAIR 
han -— 
[olco 71 SWITCH 
| РОЗЕО ВО) Bank 4A ЗА 6200 
SWITCH- SWITCH- 
| HEATED HEATED | D54 D55 
| SEAT- SEAT- | 20 20 
DRIVER PASSENGER WTIPK WTIOR 
| | TWISTED 
| LIN | РАЈЕ 
Е. _ GROUND BUS 2 „а 
ву 5Y ө S205 ө S206 
7940 0506 (8W-18-3) (8W-18-4) 
20 20 D54 D55 
BK/LG WT/DG 20 20 
| WT/PK WTIOR 
H 6200 9— — e 5207 | P 
| TWISTED 
(8W-15-6) D506 | (8W-18-7) PAIR 
20 D506 r 
WT/DG 20 
FROM FROM 41 \ C200 WT/DG 
HEATER- HEATER- T 
SEAT SEAT ТА C3 11A 64 12A C4 
к oo ГИМ САМВ САМЕ 1 CLUSTER 
D506 BUS BUS (-) BUS (+) | (8W-40-2) 
(8W-63-3) (8W-63-3) 20 4 1 (8W-40-3) 
FROM FROM wpe А--------- 
y C305 © С305 Ше 
(8W-63-3) (8W-63-3) FROM 
5381 
ў ў (8W-63-3) 
6 М C305 — P187 P188 P188 P187 5% C305 v 
16 16 16 16 
Dod LGIBR — LGNVT LG/BR гамт: 2% 298) 
14 | | 20 18 
PKIYL WTIDG BK 
Е LHD „у RHD LHD кү RHD Mi ЕД 
MODULE- 
LHD m GROUND | HEATED 
LEFT RIGHT LEFT RIGHT SEATS 


SEAT SEAT SEAT SEAT 
HEATER В(+) HEATER B(+) HEATER B(+) HEATER B(+) 
DRIVER DRIVER DRIVER DRIVER 


078W-10 PM706302 


РМ 


НЕАТЕВ- 
ЗЕАТ 
PACA 


HEATER- 
SEAT 
CUSHION- 
LEFT 


P187 2960 
18 18 
ВК ВК 
1 ~ и 2 NA 
RD А LHD 7960 
18 
ВК 
Р187 Р187 | 
18 16 Z 
LG/VT LG/BR | 
2960 
“У C304 18 
ВК 
Р187 
20 3 У C305 
LG/VT 
7 у С305 a 
20 
| BK/LB 
P187 
16 
LG/VT @ G301 
(8W-15-13) 
TO TO 
MODULE MODULE- 
HEATED HEATED 
SEATS SEATS 
(8W-63-2) (8W-63-2) 
РМ706303 


8W-63 POWER SEATS 


HEATED SEATS 


ө 5381 
(8W-15-13) 


MODULE- 
HEATED 
SEATS 


(8W-63-2) 


HEATER- 
SEAT 
AACR 


RIGHT 
P188 2940 
18 18 
YL YL 


P188 2940 
18 18 
ВК ВК 


Р188 2940 
18 18 
ВК ВК 
НУ 
RHD ~ LHD 
| 
Р188 Р188 7940 
16 18 18 
LG/BR LG/VT BK 
11 d — — 7y сим 
Р188 
20 
LGNT 
7 A C305 
P188 2961 
16 20 
LGNT BKIYL 
9 6303 
(8W-15-18) 


“ 


Т0 


MODULE- 


HEATED 
SEATS 


(8W-63-2) 


MODULE- 
HEATED 
SEATS 


(8W-63-2) 


HEATER- 
SEAT 
CUSHION- 
RIGHT 


8W - 63 -3 


078W-10 


РМ 6164 POWER SUNROOF ——С—СЕ————— 8W - 64 - 1 


8W-64 POWER SUNROOF 


Component Page Component Page 
Fuse:6.. sem sre a ae сен 8W-64-2 Module-Electronic Overhead ........... 8W-64-2 
Fs624. пас кез d dnb dead 8W-64-2 Module-Totally Integrated Power ........ 8W-64-2 


(5250), и ша tt a дей 8W-64-2 Motor-SühFoof- 22225909 RR vs 8W-64-2 


078W-10 


8W-64 POWER SUNROOF PM 
(8W-13-6) 
BATT А0 (8W-13-7) 
| peu ee СЕБЕ 7] MODULE- 
= TOTALLY 
| Г ва | ELECTRONICS | INTEGRATED 
| | | | РОМЕК 
| IGNITION | (8W-13-2) 
| SWITCH | (8W-13-3) 
| | OUTPUT | | 
| _(КИМАСС) | | 
$—» 
| FUSE FUSE | 
| 24 16 | 
| 25А 15А | 
| У (81-13-17) У (8W-13-12) | 
..., 
L м = = = = = — = = = = = А! 
2 Y C8 19 Y C7 
F996 
14 
PKIYL 
өз ГІ = ттт 7] MODULE- 
ELECTRONIC 
шш SWITCH- | OVERHEAD 
F996 SUNROOF | (8W-49-3) 
14 1 OPEN 
PKIYL 2МЕМТ | 
3CLOSE | 
ГАЗ 
7 A C200 ESSE ИРИНУ ЕГЕП "ЕКИ 
OPTION’ 4  OPTION2 
| | 
А927 F996 F996 05 Q4 Q3 Q6 
16 14 20 20 20 20 20 
RDIGY PKIYL PKIYL ORILB ORIYL OR/TN ORILG 
| | 
— s 
A^ 
16 A C201 ө S200 15 М uM ту 16 У 6202 
(8W-13-12) 
А927 F996 05 Q4 Q3 Q6 
16 20 20 20 20 20 
RDIGY РКА. ORILB ORIYL OR/TN ORILG 
Е E ооо ооо С Е RR 0203 
А927 F996 05 Q4 Q3 Q6 
16 18 20 20 20 20 
RD РКМ. ORILB ORIYL OR/TN ORILG 
6 3 10 4 5 2 
FUSED SUNROOF SUNROOF SUNROOF SUNROOF ДІНДЕ 
IGNITION CLOSE VENT OPEN SWITCH 
SWITCH SWITCH SWITCH SWITCH SUPPLY 
OUTPUT SENSE SENSE SENSE 
(RUN-ACC) 
GROUND 
7937 
16 
BK 
9 \ C203 
7937 
16 
BKIYL 
9 G250 
(8W-15-9) 


PM706402 


РМ------------- 8W-65 SPEED PROPORTIONAL STEERING ————————————- 8W - 65 - 1 


8W-65 SPEED PROPORTIONAL STEERING 


Component Page Component Page 
[eiii PPP 8W-65-2 Module-Engine Control................ 8W-65-3 
FUSES: a aara ЛТ ЛОГ ака атары та 8W-65-2 Module-Powertrain Control ............ 8W-65-3 
FUSE 17 рода жш кке кй али кка wee ва 8W-65-2 Module-Steering Control .............. 8W-65-2 
52002 ағыта залы int qeu e ata as 8W-65-2 Module-Totally Integrated Power ...... 8W-65-2, 3 
62505 iss cate eon o ci тыл айы Ra ада 8W-65-2 Module-Transmission Control........... 8W-65-3 
Module-All Wheel Drive Control......... 8W-65-3 Sensor-Dynamics .................... 8W-65-3 


Module-Anti-Lock Brakes.............. 8W-65-3 Sensor-SteeringAngle ................ 8W-65-2 


8М! - 65 - 2 


8W-65 SPEED PROPORTIONAL STEERING 


(8W-13-6) 
BATT A0 (8W-13-7) 
Г E aa са ас ако 
| A 1 
В(+) ELECTRONICS 
| FUSE 
| 8 IGNITION 
30A SWITCH 
| У (8W-13-9) OUTPUT CANC CANC САМВ САМВ 
| сы (RUN-START) BUS (-) BUS (+) BUS (-) BUS (+) 
| ^N r Ed Е = ЕЕЕ А ИИ ЕЕ — —— ——— 
FUSE tren 14 Y C2 7 Y C2 11Y C3 3Y c3 
| 17 | 0264 0265 054 055 
| | 10А | Р202 20 20 20 20 
| (8W-13-9) : и т DB/WT WT/BK WT/PK WT/OR 
o> 
TWISTED 
L ae 4 | "PAR. PAIR 
13 Y C8 e S003 a “ы 
1$ 2У 6103 
| (8\\-13-18) na 26 ө 5301 е 5302 
20 DB/WT DB/WT D54 D55 
PK/GY TWISTED 20 20 
| „— PAIR и WTIPK WTIOR 
т У C103 
if a TWISTED 
зл "T A C20 PAIR 
А411 Е202 0264 0265 4 БД 
20 20 20 20 л — — -Х 0200 
RD/LG PK/GY DB/WT DB D54 D55 
TWISTED 20 20 
1% C201 e 5306 PAIR WT/PK WTIOR 
TWISTED 
Ai SENSOR- PAIR 
IGNITION STEERING 
RD/LG ple ае е 5205 е 5206 
йй (RUN-START) (8W-18-3) (8W-18-4) 
(8W-13-9) 4Y 3Y 
F202 F202 2937 D54 D55 
20 20 20 20 20 
PK/GY iis B МТРК WTIOR 
e e S208 Ф 0250 TWISTED 
1 
MM F202 (8W-13-18) (8W-15-8) PAIR 
20 20 
RD/LG PK/GY 
2A C1 4A, C1 11À C4 12 А C4 
Г FUSED IGNITION B ERN Г САМВ CANB | CLUSTER 
| BŒ) SWITCH | CONTROL | aus) BUS (+) | (8М/-40-2) 
| (LO.D.) OUTPUT T. | LN | (801403) 
(RUN-START) 
Цао ара и АВИИ Да NNNM вра L BUS АННЕ: 
М сл 3Y C1 1Y C3 
OPTION 1 OPTION 2 
| | 
7937 7936 
20 20 
BKIYL BKILB 
| | 
OPTION 1 OPTION2 ө 6200 
| (8W-15-6) 
е S217 
| (8W-15-7) 
2937 0506 0506 
16 20 20 
BK/YL WT/DG WT/DG 
| 
2 6200 2 6250 e е 5207 
078W-10 (8W-15-7) (8W-15-8) (8W-18-7) 


PM 


—] MODULE- 
| TOTALLY 
INTEGRATED 
| POWER 
| (80-132) 
(8W-13-3) 


PM706502 


РМ 8W-65 SPEED PROPORTIONAL STEERING 8W - 65-3 
(4-3) ee MODULE-ALL 
BATT A0 (8W-13-7) | | WHEEL 
fo ааа sten MODULE- CANC CANC | DRIVE 
[> ТОТАЦУ BUS (-) BUS (+) | CONTROL 
| В(+) ELECTRONICS | INTEGRATED Был жн. J (AWD) 
| "M T | POWER о MODULE- 12 4 (8W-31-9) 
| ijs BUS | (8W-13-2) | | TRANSMISSION 
US (-) (+) (8W-13-3) CANC CANC | CONTROL 
be oe ок РАИ аво _ вер рет, 
оү сз тү сз 6 Y ct gy ep, а 
D64 D65 D64 D65 D64 D65 
20 20 20 20 20 20 
WTILB WT/BK WTILB WT/BK ТІГЕ ІМТІВК 
TWISTED TWISTED TWISTED 
PAIR PAIR 
e e e S303 
(8W-18-5) 
e e e 5304 
064 065 (8W-18-6) 
20 20 
WTILB WT/BK 
TWISTED 
PAIR 
“ај 
30 R — _ Л ctos 
064 065 
20 20 
WTILB WT/BK 
TWISTED 
PAIR 
“А 
ө ө ө 5100 
(8W-18-5) 
e o e S002 
| | (8W-18-6) 
D64 D65 D64 D65 D64 D65 
20 20 20 20 20 20 
WTILB WTIBK ТІГЕ WT/BK WT/LB WT/BK 
TWISTED TWISTED 
.. РАВ РАВ 
м 
13 ФА 54 А C1 ИА 66 Д C1 89 А C1 
CANC САМС | Tues Г canc CANC | P NER " Г canc cANC | MES 
BUS (+) BUS (.) | | 8059) BUS (+) | | 806) BUS (+) | 
| | Lock CONTROL CONTROL 
| DYNAMICS Dynamics | BRAKES = а == _ | (GAS) | _________ _| (DIESEL) 
SENSOR SENSOR _ | (8W-35-3) (8W-30-5) (8W-30-20) 
| “нон LOW (8W-35-4) 
DATALINK DATA LINK 
^ 18 419 
0465 0464 
20 20 
WT/DB WT/YL 
TWISTED 
PAIR 
А 
зү ^ ^ 59 Y C103 
D465 D464 
20 20 
WT/DB WT/YL 
TWISTED 
PAIR 
2 1 
Г DYNAMICS DYNAMICS | MES 
| SENSOR SENSOR | ESP 
| HIGH Low | (ESP) 
DATA LINK DATALINK 1 (8W-35-4) diss 
РМ706503 LL—————-— d 


078W-10 


PM — — — — — 8W-70 SPLICE INFORMATION ———— 8W - 70 - 1 


8W-70 SPLICE INFORMATION 


Component Page Component Page 
cp" 8W-18-6 5303 MDC 8W-18-5 
©З ни ee те 8W-13-18 $304.6 4 scusa odd ree аа ad oed ий йа 8W-18-6 
РРР 8W-20-3 $305 КОКК Г до О ТСТ 8W-40-11 
ce 8W-13-16 53062 8W-13-18 
c POPE 8W-13-14 5307 наа UR nial aoe алан айылын» 8W-13-30 
SO рана слали ite des Goon ae kee dete Pn UR E ewe, A 8W-13-20 5308 PET" 8W-13-25 
OL "erc a ТЧЧ 8W-13-22 5309 iss dees ынша aon oe A aia aa във 8W-13-27 
S19 рева Shee onde kee ton dus wae are 8W-30-21 ӨЗІ sch. ag ил aer ow aed езі oa eae 8W-39-7, 8 
524 ioe dusts aaah ноне as 8W-13-13 5312 cons edie алын dn ae aid ран Жа 8W-39-7, 8 
526: зіні села desde de ee es 8W-13-19 5313 eine даш ei Aes des ed аса ка 8W-60-4, 5 
533 wih ba о ed ta ba bd 8W-11-6 S316 а а ари иена 8W-15-12 
51005 ал ала терен bee a юн 8W-18-5 5320 эшекке uy RE dd RR а d xe 8W-13-12 
SIOL 0400235 UG ла DU EY Eus 8W-20-2 5321. ык ізіл Г СЕС Жай 8W-13-29 
51022; ысын ERR а E mado 8W-30-6 S323. «cs tame stes taeda We dede Бави а 8W-42-6 
S103. ids doen aedes Piers aca Абы 8W-13-15 5326... ааа ола Sew фар Pur улей 8W-13-26 
ТО: 8W-13-14 ӨЗА МИН КСРЕК tese ene OAS 8W-13-20 
S105. 2 522 дон ыы fita eoe ida бы Арты 8W-30-7 5328 "PCT 8W-13-10 
S100 о dre алыбы Шене d 8W-30-7 SoS) е MEW AG dae BE СОС ГС 8W-39-9 
S107 дос зала Қыл aca tae actu fe 8W-30-8 5332 карма "rrr 8W-39-9 
5108 "m 8W-15-3 ©5334 ае Sack кка Saw араке РИ 8W-13-22 
5109 азат» Ата Ұзына а йз 8W-30-12 О x artus NR ned ва er es du 8W-31-4 
ЭН MP 8W-30-12 $330 waa iR асау PARC алын же 8W-30-10 
S LLL ж wad ate da daa kao Қары йа 8W-30-12 5340 ааа лана ыза ала» 8W-15-12 
S2 ЖЕТЕК ЕРИ ТТТ” 8W-30-12 S345: прав tust aac ишк e ccr bt аман ios 8W-15-17 
Е аса ж рж зра изя Юка se de 8W-20-2, 3 5348 «4 Vs was tad edad had d hia БФ 8W-47-2 
РАНГ 8W-30-24 5349' О КККК малына ы дақ dn 8W-15-19 
ЭТ екон йв алазы RU he Sow oe a 8W-13-22 ОЕ 8W-62-3 
БІБ 8W-20-2, 3 S351. КККК ЛҮК n қым анаты алынатынын 8W-15-13 
С15З2. 44-560 ада PER es 8W-30-24 53521. dig add a ax CROP dE ёз 8W-62-5 
S200... uio kid per RE RELATA 8W-13-12 5353 эуен а паша фара мана Кар злини eee 8W-62-4 
520 сала wk RR I RR da Pee dd 8W-13-9 5354 ie ites ЛГ С ГК ЛТ REA 8W-62-5 
5202 «i.e d RR и ав ADATTA 8W-13-11 S355 а ug d xA EAE ша 8W-15-12 
5203 а салате вата RR E eee dak 8W-13-9 5360 sur они ии о aa eee 8W-44-3 
5204 о еледі roe две ае д ied d А 8W-42-2 cc" 8W-15-7 
5205 otra ЕЛ йа YP egal а 8W-18-3 Зб не в Рио made fos yu doe 8W-15-9 
5206.2 = ак бей 8W-18-4 5368 ее арии 8W-47-9 
5207 cite вани еек 8W-18-7 ЗО а аа акн 8W-15-10 
5208 PHP C ио. 8W-13-18 ЗЕ ПРИ адын Жана ТТІ 8W-47-9 
5209 а а ыш жый акт BAUR RE жау faeces € 8W-13-17 ЗЕТОТ 8W-47-9 
S214. род жазайык ea acd et a EORR ee ETE Rus ИЗ 8W-44-4 5374 пета Meth ead ира а сыф a RU 8W-47-9 
5216 M" 8W-15-9 S379 КОТ ЛҮ Г ГО dr ГТ 8W-43-6 
5217 па СТ? 8W-15-7 5376 Pr ааа vata ДО 8W-43-6 
5220 арынын оное TUR ана 8W-13-8 ОЕТ 8W-43-6 
5225 ss миф sachen s ы жый Tox dn s ed ee Rs 8W-47-11 S348 «se doa sek de deus sca RR CR виа Бы» 8W-43-6 
S300. наон tectae cle Tiro, вага а 8W-13-9 5381; cite eta cea x egt сағ алыл алын 8W-15-13 
ЗОТ rro ben wa Gerad аа ыыр n 8W-18-3 $390 узы ря bed hed ead eee dae ews 8W-30-13 


РМ--------------З/У/-80 CONNECTOR PIN-OUTS —————— 8W - 80-1 


8W-80 CONNECTOR PIN-OUTS 


Component Page Component Page 
Actuator-Recirculation Door ............ 8W-80-5 (C204... eeu x soe ors енна 8W-80-23 
Airbag-Driver Squibl ................ 8W-80-5 C204 шаны кк ыша парира к Буйра 8W-80-24 
Airbag-Driver Squib2 ................ 8W-80-5 С 5300: КОКТЕ КЕ о 8W-80-24 
Airbag-K nee Blocker-Driver (Except Base) . 8W-80-5 ӨСІ РЕНТА РКІ 8W-80-24 
Airbag-Passenger Squib 1 (Except Base) .. 8W-80-6 C30LALHD) солим eR 8W-80-25 
Airbag-Passenger Squib 2 (Except Base) .. 8W-80-6 C301 (EHD) 555455466 oan eed wine 8W-80-25 
Airbag-Side Curtain-Left .............. 8W-80-6 C301 (RAD) кулша heen dee RD RA ааш» 8W-80-26 
Airbag-Side Curtain-Right ............. 8W-80-6 C30L(RHD) 45:45 шешинин 8W-80-26 
Amplifier-Radio С1................... 8W-80-7 C302 (LHD) ....................... 8W-80-27 
Агпрућег-Кад!0С2................... 8W-80-7 C302 (RHD) дос carre pd жалады 8W-80-27 
Antenna-Radio (Export) ............... 8W-80-8 C302 (EAD): сори uude Fok apre i ERR 8W-80-27 
Апкеппа-аге Ее .................... 8W-80-8 C302 (RAD): ааа a ee ERE Rs 8W-80-28 
Assembl y-Shift Lever (Except Autostick) .. 8W-80-8 C303 acide de ddd leh bw e re ER y CERA 8W-80-28 
Assembly-Shift Lever (Autostick) ........ 8W-80-8 (2303 и незнања secas n ык tee авина от 8W-80-29 
Assembl y-Transmission Solenoid/Pressure C304 ics sace gave иза Фа ж еда un ока 8W-80-29 

МЕС. оона аа алыл 8W-80-9 (2304 релси преби senate ahd are акызы О 8W-80-30 
Assembly-Valve Block (Diesel) .......... 8W-80-9 С 305 орма нара ied 21 пене and е 8W-80-30 
Backlite-Electric Heated (Ground) ....... 8W-80-9 СЗОВ пад by иа ыра ee eee 8W-80-30 
Backlite-Electric Heated (Power) ....... 8W-80-10 C306: (RHD). ол оса ad bad 8W-80-31 
Battery-Negative (Diesel) ............. 8W-80-10 C306 (RHD) окон 8W-80-31 
Battery-Negative (ба5)............... 8W-80-10 С 508 РР” 8W-80-32 
Battery-Positive (Diesel).............. 8W-80-10 (308 ғазал ара 8W-80-32 
Battery-Positive (Gas) ............... 8W-80-10 C3509 Pn 8W-80-33 
Battery-Positive (ба5)................ 8W-80-11 BOD а а dace а eaten ова each ue A кыйл 8W-80-33 
Battery-Positive (Diesel).............. 8W-80-11 СЗО аруана eee ава зен Ела рана жа 8W-80-34 
C100 (Diesel) ...................... 8W-80-11 C310 assist wae ne ata aoe Ney ана ый 8W-80-34 
C100 (Diesel) ...................... 8W-80-12 СЗ кше pha шыкак d Res RR eden ome 8W-80-34 
C100 ЕР ГТ 8W-80-12 ӨСІН cides guia абышка йк» и 8W-80-34 
С100 (Gas) соса та eee we ee eee ӨЗ 8W-80-12 С312 управа REA Pata dd ded has 8W-80-35 
C101 (Diesel) ...................... 8W-80-13 C312 а рата vee ева жакш ли ORNA X кыз 8W-80-35 
C101 (Diesel) аса eee es ев ews 8W-80-13 C313 aded пре капа he ee 8W-80-35 
C102 (Diesel) ...................... 8W-80-13 СЗІЗ КГ ЛКК ba Ge bad 8W-80-35 
C102 (Diesel) ...................... 8W-80-14 Capacitor-I ап оп (ба5).............. 8W-80-36 
СТОЗ cay aes ына ica eh. ынды ора 8W-80-14 Clüster CT за о wae addins Lune 8W-80-36 
С103 аа aa wiv ona aoa Cin aa wa она C n RC 8W-80-15 Cluster C2" са zen aw daw ikea 8W-80-36 
С104 iis as ler н ж dame Баа а e з 8W-80-16 Clüster C3 эз. ж» и нао ина 8W-80-37 
C104... oss aw cos RUD за eae виле 8W-80-16 Cluster СА: iussis es iue e ree ees 8W-80-37 
CIOS tear SURE RE E DER hu Ей 8W-80-17 Coil-Ignition 1 (ба5)................. 8W-80-38 
С1ОБ adie aw bead н Dee ORE RES 8W-80-17 Coil-Ignition 2 (ба5)................. 8W-80-38 
C106 (СМТ). ie diu rra e ида ваше 8W-80-17 Coil-Ignition 3 (ба5)................. 8W-80-38 
C106 (CVT). «sia eR жрк к 8W-80-17 Coil-Ignition 4 (ба5)................. 8W-80-38 
С200,.42 а аа раа жез 8W-80-18 Control-A/C-Heater С1 ............... 8W-80-38 
C200. ccd twa ei de ee кра eae i 8W-80-19 Control-A/C-Heater С2............... 8W-80-39 
ZOD riesce ев обе tae eee 8W-80-20 Data Link Connector ................ 8W-80-39 
ӨРЕЛ ас роти tense Bo eer el ce dod даден 8W-80-21 Fan Module-Radiator Cooling C1 ....... 8W-80-39 
2202 e КИЕК нт 8W-80-22 Fan Module-Radiator Cooling C2 ....... 8W-80-39 
С202 Li ose Ree Res oor n dog oko dado 8W-80-22 Generator (Gas) .................... 8W-80-40 
С203 rs диик "| 8W-80-23 Generator (Diesel) .................. 8W-80-40 


GL METTE 8W-80-23 Generator-Eyelet ................... 8W-80-40 


8W - 80-2 

Component Page 
Glow Plug 1 (Піебе)................. 8W-80-40 
Glow Plug 2 (Diesel)................. 8W-80-41 
Glow Plug З (Diesel)................. 8W-80-41 
Glow Plug 4 (О1езей). 8W-80-41 
Heater-Cabin (Оїесе|)................ 8W-80-41 
Heater-PCV (Diesel) ................. 8W-80-42 
Heater-Seat Back-Left (Component Side) . 8W-80-42 
Heater-Seat Back-Left ............... 8W-80-42 
Heater-Seat Back-Right (Component 

Side) : „ааа ge x 8W-80-42 
Heater-Seat Back-Right .............. 8W-80-42 
Н eater-Seat Cushion-L eft (Component 

SIO) мама аи ва UR повија 8W-80-43 
Heater-Seat Cushion-Left............. 8W-80-43 
Н eater-Seat Cushion-Right (Component 

їе) ана er Wr а вара 8W-80-43 
Heater-Seat Cushion-Right............ 8W-80-43 
нен т добавен ada к ee er a 8W-80-44 
Horn 2 (Export) .................... 8W-80-44 
Injector-Fuel 1 (ба5)................. 8W-80-44 
Injector-Fuel 1 (Оіеѕеј) ............... 8W-80-44 
Injector-Fuel 2 (Оіеѕеј) ............... 8W-80-44 
Injecor-Fuel 2 (ба5)................. 8W-80-45 
Injecor-Fuel З (ба5)................. 8W-80-45 
Injector-Fuel З (Оіеѕеј) ............... 8W-80-45 
Injecor-Fuel 4 (Оіеѕеј) ............... 8W-80-45 
Injector-Fuel 4 (ба5)................. 8W-80-46 
Lamp-Backup-Left .................. 8W-80-46 
Lamp-Backup-Right ................. 8W-80-46 
Lamp-Cargo ....................... 8W-80-46 
Lamp-Cup Holder ................... 8W-80-47 
Lamp-Doine- 22-552 ms 8W-80-47 
Lamp-Dome (Rechargeable) ........... 8W-80-47 
Lamp-Fog-Left Front ................ 8W-80-47 
Lamp-Fog-Right Front ............... 8W-80-47 
Lamp-Headlamp-Left ................ 8W-80-48 
Lamp-Headlamp-Right ............... 8W-80-48 
Lamp-High Mounted Stop ............ 8W-80-48 
Lamp-License ...................... 8W-80-48 
Lamp-Park/Turn-L eft F ront (Except 

EXDOFE) lu os ne жале re sobres lent a ss 8W-80-49 
Lamp-Park/Turn-Right Front (Except 

ЕХроОГЕ):» La sacs dear s во 8W-80-49 
Lamp-Side Repeater-L eft (Export) ...... 8W-80-49 
Lamp-Side Repeater-Right (Export) ..... 8W-80-49 
Lamp-Tail Turn-Left................. 8W-80-50 
Lamp-Tail Turn-Right................ 8W-80-50 
Lamp-Tail/Stop-L eft (Except Export) .... 8W-80-50 
Lamp-Tail/Stop-Right (Except Export) ... 8W-80-51 
Lamp-Tail/Stop/F og-Left (Export)....... 8W-80-51 
Lamp-Tail/Stop/F og-Right (Export)...... 8W-80-51 
Lamp-Turn-Left Front (Export) ........ 8W-80-51 
Lamp-Turn-Right Front (Export) ....... 8W-80-52 


Lamp-Vanity-Left ................... 8W-80-52 


8W-80 CONNECTOR PIN-OUTS —————————————— PM 


Component Page 
Latch-Door-Driver (Except LHD Base) . . . 8W-80-52 
Latch-Door-Driver (НО Base)......... 8W-80-52 
Latch-Door-Driver (ВНО)............. 8W-80-53 
Latch-Door-Left Rear (Except LHD Base). 8W-80-53 
Latch-Door-Left Rear (RHD)........... 8W-80-53 
Latch-Door-Left Rear (НО Base) ...... 8W-80-53 
Latch-Door-LiftgateC1l............... 8W-80-54 
Latch-Door-LiftgateC2............... 8W-80-54 
Latch-Door-Passenger (Except LHD 

Вазе). а аа exea eer d dodo доња 8W-80-54 
Latch-Door-Passenger (LHD Base) ...... 8W-80-54 
Latch-Door-Passenger (RHD) .......... 8W-80-55 
Latch-Door-Right Rear (RHD) ......... 8W-80-55 
Latch-Door-Right Rear (LHD Base) ..... 8W-80-55 
Latch-Door-Right Rear (Except LHD 

Вазе). а extras E a chose dux пп ан 8W-80-55 
Mirror-Inside Rearview C1............ 8W-80-56 
Mirror-Inside Rearview C2 (Hands Free) . 8W-80-56 
Mirror-Outside Rearview-Driver........ 8W-80-56 
Mirror-Outside Rearview-Passenger ..... 8W-80-57 
Module-All Wheel Drive Control (AWD) . . 8W-80-57 
Module-Anti-Lock Brakes ............. 8W-80-58 
Module-Compass ................... 8W-80-59 
Module-Electronic Overhead C1........ 8W-80-59 
Module-Electronic Overhead C2 ........ 8W-80-59 
Module-Engine Control C1 (Diesel) ..... 8W-80-60 
Module-Engine Control C2 (Diesel) ..... 8W-80-62 
Module-Fuel Pump (FWD) ............ 8W-80-63 
Module-Fuel Pump СТ (AWD) ......... 8W-80-63 
Module-Fuel Pump C2 (AWD) ......... 8W-80-63 
Module-Glow Plug .................. 8W-80-63 
Module-Hands Free ................. 8W-80-64 


Modul e-H eadlamp | eveling-L eft (Export). 8W-80-64 
Module-H eadlamp | eveling-Right 


(ЕХО) ооо Re Ros 8W-80-64 
Module-Heated Seats ................ 8W-80-65 
Module-Intrusion Transceiver СТ ....... 8W-80-65 
Module-I ntrusion Transceiver C2 ....... 8W-80-65 
Module-Inverter C1 (Except Export)..... 8W-80-65 
Module-Inverter C2 (Except Export)..... 8W-80-66 
Module-Occupant Classification C1 (Except 

EXDOFE) icu pee oes ud dere 8W-80-66 
Module-Occupant Classification C2 (Except 

ЕХРО) она EC 8W-80-66 
Module-Occupant Restraint Controller C1 

(ORC) са лата ин дия те же ead бы аға 8W-80-67 
Module-Occupant Restraint Controller C2 

(ОКС) ла иена 8W-80-68 
Module-Powertrain Control C1 (Gas) .... 8W-80-69 
Module-Powertrain Control C2 (Gas) .... 8W-80-70 
Module-Sentry Key Remote Entry ...... 8W-80-72 
Module-Steering Control C1........... 8W-80-72 
Module-Steering Control С2........... 8W-80-72 
Module-Steering Control С4........... 8W-80-72 


РМ —— 8\\-80 CONNECTOR PIN-OUTS —————————— 8W - 80 - 3 


Component Page Component Page 
Module-Steering Control С5........... 8W-80-73 Ѕепѕог-1 ntake Air Temperature (Gas) . . . . 8W-80-88 
Module-Totally Integrated Power C1 .... 8W-80-73 Sensor-I ntake Air Temperature/Boost Pressure 
Module-Totally Integrated Power C10 ... 8W-80-73 (біесе))......................... 8W-80-89 
Module-Totally Integrated Power C11.... 8W-80-74 Sensor-Knock (Gas) ................. 8W-80-89 
Module-Totally Integrated Power C2 .... 8W-80-74 Sensor-MAP (Gas) .................. 8W-80-89 
Module-Totally Integrated Power C3 .... 8W-80-75 Sensor-Mass Air Flow (Diesel) ......... 8W-80-89 
Module-Totally Integrated Power C4 .... 8W-80-75 Sensor-Oil Temperature (Gas) ......... 8W-80-90 
Module-Totally Integrated Power C5 .... 8W-80-75 Sensor-Output Speed (CVT) ........... 8W-80-90 
Module-Totally Integrated Power C6 .... 8W-80-76 Sensor-Oxygen 1/1 (ба5).............. 8W-80-90 
Module-Totally Integrated Power C7 .... 8W-80-76 Sensor-Oxygen 1/2 (ба5).............. 8W-80-90 
Module-Totally Integrated Power C8 .... 8W-80-77 Sensor-Seat Track Position-Driver ...... 8W-80-91 
Module-Totally Integrated Power C9 .... 8W-80-77 Sensor-Seat Track Position-Passenger ... 8W-80-91 
Module-Transmission Control C1 (CVT). . 8W-80-78 Sensor-Seat Weight-Left Front ......... 8W-80-91 
Module-Transmission Control C2 (CVT) . . 8W-80-78 Sensor-Seat Weight-Left Rear.......... 8W-80-91 
Motor-Blower ...................... 8W-80-79 Sensor-Seat Weight-Right Front ........ 8W-80-92 
Моког-бипгооҒ...................... 8W-80-79 Sensor-Seat Weight-Right Rear ........ 8W-80-92 
Motor-Window-Left Front ............. 8W-80-79 Sensor-Side Impad-Left 1 ............ 8W-80-92 
Motor-Window-Left Rear ............. 8W-80-79 Sensor-Side Impact-Left 2 ............ 8W-80-92 
Motor-Window-Right Front............ 8W-80-80 Sensor-Side Impad-Right 1 ........... 8W-80-93 
Motor-Window-Right Rear ............ 8W-80-80 Sensor-Side Impact-Right 2 ........... 8W-80-93 
Motor-Wiper-Front .................. 8W-80-80 Sensor-Steering Angle ............... 8W-80-93 
Мо\ог-\/їрег-Аеаг................... 8W-80-80 Sensor-Transmission Range ........... 8W-80-93 
Power Outlet-AC (Except Export)....... 8W-80-81 Sensor-Vehicle Speed (Gas MTX) ....... 8W-80-94 
Power Outlet-Instrument Panel ........ 8W-80-81 Sensor-Wheel Speed-ABS-L eft Front .... 8W-80-94 
Pump-Washer-Windshield............. 8W-80-81 Sensor-Wheel Speed-ABS-Left Rear ..... 8W-80-94 
Кайо: СТ sesuais на d es ERE as 8W-80-82 Sensor-Wheel Speed-ABS-Right Front ... 8W-80-94 
Radio C2 (Satellite Radio) ............ 8W-80-82 Sensor-Wheel Speed-ABS-Right Rear .... 8W-80-95 
Receiver-Satellite C1 ................ 8W-80-83 Siren (Ехрогї)...................... 8W-80-95 
Receiver-SatelliteC2 ................ 8W-80-83 Solenoid-A/C Compressor ............. 8W-80-95 
Relay-Cabin Heater 1 (Diesel) ......... 8W-80-83 Solenoid-Camshaft 1/1 Position (Gas) .... 8W-80-95 
Relay-Cabin Heater 2 (Diesel) ......... 8W-80-83 Solenoid-Camshaft 1/2 Position (Gas) .... 8W-80-96 
Resistor-Blower Motor ............... 8W-80-84 Solenoid-Electronically Controlled Clutch 
Seat Belt-Tensioner-Driver ............ 8W-80-84 ро quinis nd 8W-80-96 
Seat Belt-Tensioner-Passenger ......... 8W-80-84 Solenoid-EVAP Purge (Gas) ........... 8W-80-96 
Sensor-Accelerator Pedal Position ...... 8W-80-84 Speaker-I nstrument Panel-L eft 
Sensor-Ambient Air Temperature ....... 8W-80-85 (РГЕППІМІН) dress арын 8W-80-96 
Sensor-Brake Fluid Level ............. 8W-80-85 Speaker-I nstrument Panel-Right 
Sensor-Camshaft 1/1 Position (Gas) ..... 8W-80-85 (Premium) ...................... 8W-80-96 
Sensor-Camshaft 1/2 Position (Gas) ..... 8W-80-85 Speaker-Left Front Door.............. 8W-80-97 
Sensor-Camshaft Position (Diesel) ...... 8W-80-86 Speaker-Left Rear .................. 8W-80-97 
Sensor-Crankshaft Position (Diesel) ..... 8W-80-86 Speaker-Liftgate (Except Base). ........ 8W-80-97 
Sensor-Crankshaft Position (Gas)....... 8W-80-86  Speaker-Right Front Door ............ 8W-80-97 
Sensor-Dynamics (ESP) .............. 8W-80-86 Speaker-Right Rear ................. 8W-80-98 
Sensor-E ngine Coolant Temperature Speaker-Subwoofer (Premium) ......... 8W-80-98 
(Рје))......................... 8W-80-87 банег MM T" 8W-80-98 
Sensor-E ngine Coolant Temperature 1 Starter-E yelet-Battery Side (Gas) ....... 8W-80-98 
(баб) OCC PR 8W-80-87 Starter-E yelet-Battery Side (Diesel) ..... 8W-80-98 
Sensor-Engine Coolant Temperature 2 Starter-E yelet-Generator Side ......... 8W-80-99 
(Gas); isis ата аи ELE TREE 8W-80-87 Switch-Backup Lamp (Diesel).......... 8W-80-99 
Sensor-Evaporator Temperature . ....... 8W-80-87 Switch-Backup Lamp (Gas MTX) ....... 8W-80-99 
Sensor-Front Impact-Left ............. 8W-80-88 Switch-Bank ....................... 8W-80-99 
Sensor-Front Impact-Right............ 8W-80-88 Switch-Clutch Interlock (MTX)........ 8W-80-100 
Sensor-F uel Temperature (Diesel) ...... 8W-80-88 Switch-E ngine Oil Pressure (Gas). ..... 8W-80-100 


Sensor-I при! Speed (CVT) ............ 8W-80-88 


eW - 80-4 
Component Page 
Switch-EVAP System Monitor (Except 

EXPONE) «uas utes s cmt CR inda Ro 8W-80-100 
Switch-Horn ...................... 8W-80-100 
Switch-Ignition .................... 8W-80-101 
Switch-Mirror (LHD) ............... 8W-80-101 
Switch-Mirror (RHD) ............... 8W-80-101 
Switch-Oil Pressure (Diesel) .......... 8W-80-102 
Switch-Parking Вгаке............... 8W-80-102 
Switch-Power Window-Driver C1 ...... 8W-80-102 
Switch-Power Window-Driver C2 ...... 8W-80-102 
Switch-Power Window-Left Rear ...... 8W-80-103 
Switch-Power Window-Passenger ...... 8W-80-103 
Switch-Power Window-Right Rear ..... 8W-80-103 
Switch-Remote Radio-Left ........... 8W-80-103 


Switch-Remote Radio-Right .......... 8W-80-104 


8W-80 CONNECTOR PIN-OUTS ———— ———— —— —— ———— РМ 


Component Page 
Switch-Seat Belt-Driver ............. 8W-80-104 
Switch-Seat Belt-Passenger .......... 8W-80-104 
Switch-Security Hood (Export) ........ 8W-80-104 
Switch-Speed Control ............... 8W-80-104 
Switch-Stop Lamp ................. 8W-80-105 
Throttle Body (Gas) ................ 8W-80-105 
Transducer-A/C Pressure ............ 8W-80-105 
Transponder-Tire Pressure-Left Front (Tire 
Pressure Monitor)................ 8W-80-105 
Transponder-Tire Pressure-Left Rear (Tire Pressure 
MONITO) sacs osa a echo ra жағала дысы на 8W-80-106 
Transponder-Tire Pressure-Right Rear (Tire 
Pressure Monitor)................ 8W-80-106 
Valve-EGR Air Flow Control (Diesel) . . . 8W-80-106 
Valve-M anifold Flow (Gas) ........... 8W-80-106 


РМ 8\\-80 CONNECTOR PIN-OUTS ———————————— 8W - 80-5 


ACTUATOR-RECIRCULATION DOOR - BLACK 6 WAY 


EE ЕНГІ a а и 
т [езет  |ншоцаккосаония/д 


pt 


ACTUATOR- 
RECIRCULATION 
DOOR = C132 20DB/GY RECIRCULATION DOOR DRIVER ( 
A ШАЙ AIRBAG-DRIVER SQUIB 1 - BLACK/YELLOW 2 WAY 
ORCUT 


R45 20LB DRIVER SQUIB 1 LINE 1 
R43 20BR DRIVER SQUIB 1 LINE 2 


AIRBAG-DRIVER SQUIB 2 - NATURAL/YELLOW 2 WAY 


R63 20RD DRIVER SQUIB 2 LINE 1 
R61 20YL DRIVER SQUIB 2 LINE 2 


Va YELLOW/BLACK AIRBAG-KNEE BLOCKER-DRIVER (EXCEPT BASE) - ҮНІ ОЛ/ВІ АСК 2 WAY 


à во 18LB/YL DRIVER KNEE BLOCKER SQUIB LINE 2 
R11 18LE/DB DRIVER KNEE BLOCKER SQUIB LINE 1 


AIRBAG- 
KNEE BLOCKER- 
DRIVER 
(EXCEPT ВАЗЕ) 


8W - 80 - 6 ——————————————_ 8W-80 CONNECTOR PIN-OUTS ————————— РМ 


Va YELLOW/BLACK AIRBAG-PASSENGER SQUIB 1 (EXCEPT BASE) - YELLOW/BLACK 2 WAY 
Fe] 
| “кты Ои | 
[z |валава — разва авто 
AIRBAG- 
PASSENGER 
SQUIB 1 


(EXCEPT ВАЗЕ) 


YELLOW/ORANGE AIRBAG-PASSENGER SQUIB 2 (EXCEPT BASE) - YELLOW/ORANGE 2 WAY 
| 
| | 
I 
AIRBAG- 
PASSENGER 
SQUIB 2 


(EXCEPT BASE) 


YELLOW/BLACK AIRBAG-SIDE CURTAIN-LEFT - YELLOW/BLACK 2 WAY 


ет 


3 R1 18LE/WT LEFT CURTAIN SQUIB 1 LINE 2 


ВЗ 18LB/CR LEFT CURTAIN SQUIB 1 LINE 1 
AIRBAG- 
SIDE CURTAIN- 
LEFT 
YELLOW/BLACK AIRBAG-SIDE CURTAIN-RICHT - YELLOW/BLACK 2 WAY 
x GROUT 
г 4 R4 180R/LB RIGHT CURTAIN SQUIB 1 LINE 1 
R2 18WT/LB RIGHT CURTAIN SQUIB 1 LINE 2 
AIRBAG- 
SIDE CURTAIN- 


RIGHT 


РМ ———————————— 8W-80 CONNECTOR PIN-OUTS ——— ———— ———— 8W - 80-7 


WHITE 


‚|ёваалааваапааа|. 


AMPLIFIER- 
RADIO C1 АМРОНЕВ-ВАОО C1 - WHITE 20 WAY 


X209 18GY/TN LEFT INSTRUMENT PANEL SPEAKER (4) 
X208 18GY/DG RIGHT INSTRUMENT PANEL SPEAKER (4) 


A419 18RD/DG (CPTION 1) FUSED = Е 


a Гете пт ron 
а 055 20WT/OR CAN B BUS (+) 
| 8 | X52 18GY/DB RIGHT REAR SPEAKER (+) 


= 
о во TOD) 


WHITE AMPLIRER-RADIO C2 - WHITE 14 WAY 


AAA Г a^a 
иаи 
| | 
[s узета — — — — — | !FURED пант носен вее | 
[s [жетсек — — — |мйніневт нән ино | 


X296 18DG/LB AMPLIRED RIGHT REAR SPEAKER (-) 
X284 18DG/TN AMPLIRED LIFTGATE SPEAKER 1 (-) 
X282 18GY/WT AMPLIFIED LIFTGATE SPEAKER 2 (-) 


8W - 80-8-------------- 8W-80 CONNECTOR PIN-OUTS ————————— РМ 


BLACK ANTENNA-RADIO (EXPORT) - BLACK 1 WAY 
A GROUT 
X60 18GY/RD POWER ANTENNA SIGNAL 
ANTENNA 
RADIO 
(EXPORT) 
TAN ANTENNA-SATELLITE - TAN 2 WAY 
í GROUT 
0106 6BWT/LG SATELLITE ANTENNA SIGNAL 
D126 WI/TN SATELLITE ANTENNA SHIELD 
ANTENNA- 
SATELLITE 


LT. GRAY ASSEMBLY-SHIFT LEVER (EXCEPT AUTOSTICK) - LT. GRAY 4 WAY 


| 


4 K321 20BR/YL BRAKE TRANSMISSION SHIFT INTERLOCK SOLENOID] 
3 UNLOOK 


ASSEMBLY. 
SHIFT 
LEVER 
[EXCEPT AUTOSTICK) 


T5 20DGLG AUTOSTICK UPSHIFT SWITCH SIGNAL 


| аит ЕК РОТ 
2887 АЕК (CEPT ӨРӨТ 
аит ЕКТ РОТ 
— [7 [er акт pa Beo 
sam L7 [me ава erm 


LEVER 


и [е eee 


LT. GRAY ASSEMBLY-SHIFT LEVER (AUTOSTIOK) - LT. GRAY 8 WAY 
eL 


РМ 


BLACK 


ASSEMBLY. 
TRANSMISSION 
SOLENOID/ 
PRESSURE 
SWITCH 


: Та e m 
| NC п/у % 
ASSEMBLY- 
VALVE 


BLOCK 
(DIESEL) 


28 BLACK 


ВАСКИТЕ. 
ELECTRIC 
HEATED 
(GROUND) 


8W-80 CONNECTOR PIN-OUTS —————————— —— ———— ЗМ - 80-9 


ASSEMBLY- TRANSMISSION SOLENOID/PRESSURE SWITCH - BLACK 22 WAY 


E; 
a 
5 
7 
[ye o 2227) 
Е a ——| 
Lu RR: RN 
ВИ Пий 
Гер 


wl = 


wo 


ASSBVIBLY- VALVE BLOCK (DIESEL) - 6 WAY 


K344 20BR/GY FUSED MAIN RELAY OUTPUT 
K53 20DB/LG EGR COOLER BYPASS CONTROL 


[s [кое _________| ва зовоо ома 


BACKLITE-ELECTRIC HEATED (GROUND) - BLACK 1 WAY 


EJ 


8W - 80 - 10 


2 BLACK 


ВАСКИТЕ. 
ELECTRIC 
HEATED 
(POWER) 


BATTERY- 
NEGATIVE 
(DIESEL) 


ог | 


BATTERY- 
NEGATIVE 
(645) 


ШІ | | 


BATTERY: 
POSITIVE 
(DIESEL) 


О 


ВАТТЕВҮ. 
POSITIVE 
(GAS) 


8W-80 CONNECTOR PIN-OUTS —————————— —————— РМ 


BACKLITE ELECTRIC HEATED (POWER) - BLACK 1 WAY 


C515 12LB/OR REAR WINDOW DEFOGGER CONTROL. OUTPUT 


BATTERY-NEGATIVE (DIESEL) - 1 WAY 


BATTERY-NEGATIVE (GAS) - 1 WAY 


ЕЛЕСІ 
тг 


BATTERY-POSITIVE (DIESEL) - 1 МАУ 


BATTERY-POSITIVE (GAS) - 1 WAY 


a 


РМ-------------- 8W-80 CONNECTOR PIN-OUTS ———— ———— — —— 8W - 80 - 11 


[о = BATTERY-POSITIVE (GAS) - 1 WAY 
Е ст 
BATTERY. EH В) 
POSITIVE 
(GAS) 


BATTERY-POSITIVE (DIESEL) - 1 WAY 


Ш 
а 
BATTERY. 
POSITIVE 
[DIESEL) 


C100 (DIESEL) - BLACK (POWERTRAIN SIDE) 20 WAY 


FUNCTION 

EP SIGNAL 

FUEL PUMP CONTROL OUTPUT 

FUSED MAIN RELAY OUTPUT 
m FUSED MAIN RELAY CUTPUT 

(DIESEL) ЗС SIGNAL 1 

GLOW PLUG 1 CONTROL 


GLOW PLUG 2 CONTROL 
GLOW PLUG 3 CONTROL 
GLOW PLUG 4 CONTROL 


MAF SENSOR GROUND 
STARTER CONTROL OUTPUT 
MAF SENSOR SIGNAL 

GEN OUTPUT SIGNAL 
CHARGE INDICATOR SIGNAL 


8 
| 
U 


5 МОТ SUPPLY 


pgs. ОНИ 
LIB О И 
НЕЛИ пн пер 


8W - 80 - 12 


C100 
(DIESEL) 


s DK. GRAY 


Hr | 


8W-80 CONNECTOR PIN-OUTS —————————————— РМ 


C100 (DIESEL) - BLACK (ENGINE COMPARTMENT SIDE) 20 WAY 


5 
7 
i 
n 
г 
Е 
we "И 
4 
pa 


C100 (GAS) - DK. GRAY (ENGINE COMPARTMENT SIDE) 6 WAY 


п р 
Ds [reece ë ë STR CO ола 


C100 (GAS) - DK. GRAY (POWERTRAIN SIDE) 6 WAY 


О РН Е 


[s [rear [вином оти | 


РМ---------------- 8W-80 CONNECTOR PIN-OUTS ——————— —— ————— 8W - 80-13 


C101 (DIESEL) - BLACK (POWERTRAIN SIDE) 14 WAY 


| 
| 
[s [esas — — — — |оғввяаао — — — — —] 

реза s reset — — — — [R5 VAN FRA OUR | 
[s [ви жену — — [E An Row сочно места 


C101 (DIESEL) - BLACK (ENGINE SIDE) 14 WAY 


7 
н 
н. 

[s ева — — Газаев аам 
s [эвм — — — [m VAN FER OUTRE — — — — 
[о [reo er — — — — [E An Row CONTROL vie Goma. — 
р e ee 1 
ІС: 
ај ——— — — — — SR ЕНЕ 


C102 (DIESEL) - BLACK (INJECTOR SIDE) 10 WAY 


кеп 190000 
БЕ УУ. 2-22... 


ишга: 
[s ела re поваснг(омеоеожта — ” 
[s nro 
(DIESEL) idi d 


8W - 80 - 14 


C102 


34 


8W-80 CONNECTOR PIN-OUTS —————————— PM 


C102 (DIESEL) - BLACK (POWERTRAIN SIDE) 10 WAY 


ШЕШПЕСЕ: 
=== 


[s Газа тял 
Ls rez sue — — — — [RR NESTOR 2 rose CONTROL — | 
Ls reo 
[о Девене — — |вюя мисеннонвреовеы E 
[16 [wm ооз 


C103 - BLACK (BODY 5106) 34 WAY 


ee 
PLY 


[s "сс «(RIGHT REAR WHEEL SPEED SNGOR SGVL 
IGNITION ЭТОТ OUTPUT (RUNSTART 

[s |еа« [RIGHT REAR WHEEL SPEED SENSOR эмиг 

N1 18DB/OR (DIESEL) FUEL PUMP CONTROL OUTPUT 

КИО? TEVTWT (GAS EXCEPT POR 


о ПР 
PLY 


= 
"у С АИ 
PaO 
п — — [E — —— —] 


РМ — — —— —— 8W-80 CONNECTOR PIN-OUTS —————— —————— ————- 8W - 80-15 


| C103 - BLACK (ENGINE COMPARTMENT SIDE) 34 WAY 


| 


26 B2 20YL RIGHT REAR WHEEL SPEED SENSOR 12 VOLT SUP- 
PLY 


[s [в cr RA инен SPEED SENSOR SIGNA 
IGNITION ЭМТОН OUTPUT (RUNSTART 

сиз [s [naue — Днснг REAR WHEEL SPEED SNGOR ЗО. 

N1 20DB/OR (DIESEL) FUEL PUMP CONTROL OUTPUT 

КИО? ФУНТ (GAS EXCEPT БОНО 


B2 20YL RIGHT REAR WHEEL SPEED SENSOR 12 VOLT SUP- 
PLY 


“Гр 
Е 227 
ГЕ: 
Гер 27 
Rice OBI (OA) 
Кез жені (OS) 


34 


8W - 80 - 16 


C104 


8W-80 CONNECTOR PIN-OUTS ———————— ——— ———— PM 


C104 - BLACK (ENGINE COMPARTMENT SIDE) 20 WAY 


ВЗ 20LG/DB (ABS) LEFT REAR WHEEL SPEED SENSOR SIGNAL 


B4 20LG (ABS) LEFT REAR WHEEL SPEED SENSOR 12 VOLT SUP- 
PLY 


кей ATER (OES 
атава ае вава авало 
в [кетн аза 
э reme  — — фаеевенеао | 
Гр 


C104 - BLACK (BODY SIDB) 20 WAY 


LET FEAR WHEEL SPEED SENSOR SGU 


ВА 20LG LEFT REAR WHEEL SPEED SENSOR 12 VOLT SUP- 
PLY 


жей жүген (OES 
Ls [Merman ае зав вало 
ШЕПІСЕСІ: ме о | 
э reme ғына: — — — ] 
Гр 


РМ-------------- 8\\-80 CONNECTOR PIN-OUTS ———— — —— — —— — 8W - 80-17 


C105 - DK. GRAY (BODY SIDE) 4 WAY 


EH 
иши rg ——] 


| 2 | Ат6 12RD/BR FUSED = 
A283 10RD/YL FUSED B(+) 
A284 10RD/LB FUSED B(+) 


C105 - DK GRAY (ENGINE COMPARTMENT SIDE) 4 WAY 


| БЕНЕН 
à; REED Б) 


C106 (CVT) - BLACK (BODY 5106) 6 WAY 


«Г EE 
Ls [memos — — Голял зно зон оло — — — ] 


ТЕСЕ! C106 (CVT) - BLACK (TRANSMISSION SIDE) 6 WAY 


| 
INPUT SPEED SENSOR SIN 


TRANSMISSICN CONTROL OUTPUT 
eT] ER 

OUTPUT SPEED SENSOR SIGNAL 

| 6 [T130 t8TNDG OUTPUT SPEED SENSOR GROUND 


8W - 80 - 18 ——————————————_ 8W-80 CONNECTOR PIN-OUTS —————————— РМ 


C200 - BLACK (INSTRUMENT PANEL SIDE) 43 WAY 


a [ик —— |онваво 

5 [oma |оқвввб) 

7 [Fe ырк (OPTON 
7 Res 2081. (OPTON 2) 
10 |F99920PQRD пг. |FUSED IGNITION SWITCH OUTPUT (RUN) 

" 
" 
2 
Ев 
> И И 
EN Е T 
Е И Е 
>» ECCL 


Реза тато 
25% АТОО (ЕТЕР SEATS 
ТОЧ SWITCH алел (AUNSTART 

F985 18PK/YL FUSED IGNITION SWITCH OUTPUT (ВУМ-АОС) 


РМ--------------- 8W-80 CONNECTOR PIN-OUTS —————— —— ——— ————- 8W - 80 - 19 


C200 - BLACK (BODY SIDE) 43 WAY 


|-_|бедика — — — — [owes t — — SS 
э л песна 
[7 [mean 
Lees scr va sina oor 
5 [es cower 


F929 18PK/RD (EXCEPT EXPORT) FUSED IGNITION SWITCH OUTPUT (RUN) 
F929 20PK/RD (EXPORT) FUSED IGNITION SWITCH OUTPUT (RUN) 


СЕНЕДІ 
су СЕНА ЛЕ 
Ге 
ГТ 
|127 
Гер 27 


рез 1909 
6556 АТОО (ЕТЕР SEATS 
(то ЭМТОН АЛЯ (RON START 

F985 18PK/YL FUSED IGNITION SWITCH OUTPUT (RUN-AOO) 


8W - 80 - 20 ——————————————_ 8W-80 CONNECTOR PIN-OUTS —————————— РМ 


C201 - LT. GRAY (INSTRUMENT PANEL SIDE) 43 WAY 


) ) 
) 


a 
5 
сін REED ВЫ) 100) 

7 
i 
т 
г 
» т —— 
г Е 
Гер 7 


Со раното «CHT RSTRNT PE semen tg — | 


РМ 


43 [jesse s252 2| 3 


8W-80 CONNECTOR PIN-OUTS —————— ————— —— — 8W - 80 - 21 


C201 - LT. GRAY (BODY SIDE) 43 WAY 


a 
5 
REED ВЫ) (00) 
7 
i 
т 
С HELL 
pw] И ——1 
| 


Со exeo — Ber втома внесен | 


8W - 80 - 22 


C202 


о 


о 


с202 


2 


8W-80 CONNECTOR PIN-OUTS —————————— РМ 


C202 - LT. GRAY (HEADLINER SIDE) 20 WAY 


Fev] 
5 
5 
т 

Е om ERE 


C202 - LT. GRAY (INSTRUMENT PANEL SIDE) 20 WAY 


[s pesmow E — — — — —] 
[s [этш — — [euo — — — — — — ——] 
|та отоо вю — — — — — — —] 
[s [pame — [резина E 
pe ee el 


РМ 


C203 


iii 
uH 


8W-80 CONNECTOR PIN-OUTS —————————— ——— 8V - 80 - 23 


C203 - LT. GRAY (A-PILLAR JUMPER $106) 12 WAY 


o 
| REED ВО 

аноде CEN STOH SEE 
5 SNE VENT ЭМТОТ БЕ 


7 
[s [ezows — — — |алескемеано | 
Fs [mew ә 
Гр 
gue 
PR T RÉEL 


C203 - LT. GRAY (INSTRUMENT PANEL SIDE) 12 WAY 


3 


Се [веж — — — — [Rm атон STOR mur No | 
[s [enm — [амарант | 
Fs [mew СООО 
Гр 
ку === 
[= e 


C204 - NATURAL (INSTRUMENT PANEL SIDE) 10 WAY 


О О —] 


[s [memora — ниененвиезиензеа | 
[s [риш — — ниенввинезиенвеа — — — 


8W - 80 - 24 


C204 


C300 


C300 


8W-80 CONNECTOR PIN-OUTS —————— —— —— —————— PM 


C204 - NATURAL (CENTER CONSOLE SIDE) 10 WAY 


Ege O O 22 С 
[= 


a 
Се [resets — — метет OL STG 
eee 

О РЕ 
м 


C300 - LT. GRAY (BODY SIDE) 4 WAY 


C300 - LT. GRAY (DIFF VENT JUMPER SIDE) 4 WAY 


тоот 


ZEN 
T312 20YL/VT REAR DIFFERENTIAL SOLENOID CONTROL 
178 20YL SOLENOID SUPPLY VOLTAGE 


РМ 


к= со => со сә сә => => 


сзо1 
(LHD) 


8W-80 CONNECTOR PIN-OUTS ———— ЗМ - 80 - 25 


C301 (LHD) - GREEN (LEFT FRONT DOOR SIDE) 16 WAY 


Fev] 
G75 20VT (BASE/HEATED MIRRORS) | LEFT FRONT DOOR AJAR SWITCH SENSE 


EE G75 20VT/BK (EXCEPT BASEIHEATED | LEFT FRONT DOOR AJAR SWITCH SENSE 
MIRRORS) 


рр 
|29 eK PEND were ао 


2961 20BK/YL (POWER LOCKS GROUND 
EXCEPT HEATED MIRRORS) 


ВЕ 

а каш — oreo — — 
э Peau Ганя COONAN 
1 pes гей (eres 


12 А417 —— (РОМЕВ — FUSED Ll T 
EXCEPT HEATED MIRRORS) 
C16 20DB/GY FUSED REAR WINDOW DEFOGGER CONTROL. CUT- 
PUT 


НЕ y O 


C301 (LHD) - GREEN (BODY SIDE) 16 WAY 


CA 

ЭЕ 27 
[ют [тюз — — — — —— 
E dE —— — — —] 
s јечатиа — — [неттин 
[s [meas — — [мїн | 
KISS TeDGK (PREMIUM AUDO 


C16 20DB/GY FUSED REAR WINDOW DEFOGGER CONTROL CUT- 
PUT 


ЕЕ 
ПЕС 21. -1 
реа 


8W - 80 - 26 


со со се со => Со => съ 


сзо1 
(RHD) 


8W-80 CONNECTOR PIN-OUTS —————————— —————— РМ 


C301 (RHD) - GREEN (LEFT FRONT DOOR SIDE) 16 WAY 


5 erras — — [итмин — 

eT 
a ИНЕТЕ 
ез тҮҮ. РАЗА 
а 


C16 20DB/GY FUSED REAR WINDOW DEFOGGER CONTROL OUT- 
PUT 


e o у]; 
P235 20LG/TN SECONDARY LOCK DRIVER 
P237 20DGTN SECONDARY UNLOCK DRIVER 


C301 (RHD) - GREEN (BODY SIDE) 16 WAY 


[тали — — уетменонетбаомн — E 

EU ë 
a 
KISS EDGE (PREMIUM AUDO 
fey 


C16 20DB/GY FUSED REAR WINDOW DEFOGGER CONTROL OUT- 
PUT 


ee у 
P235 18LGTN SECONDARY LOCK DRIVER 
P237 18DGTN SECONDARY UNLOCK DRIVER 


РМ 


C302 
(LHD) 


C302 
(RHD) 


EBEBEB 


8W-80 CONNECTOR PIN-OUTS ———— 8W - 80-27 


C302 (LHD) - BLACK (BODY SIDE) 14 WAY 


[s enu «(BOLO OTT o — | 
Ls [тинт — — Петоквитен алел AC 
[s [ez sae — — — |нснтненетиноомонмномо — — 


C302 (RHD) - BLACK (BODY SIDE) 14 WAY 


290 0918 


MASTER WINDOW SWITCH PASSENGER (Р) 
Срб 14CR/GY MASTER WINDOW SWITCH PASSENGER (DOWN) 
[s Давмнв икро тоскол өмтон OUTPUT 

ЕЛІ ЕНІН _- ____-_ O 


C302 (LHD) - BLACK (LEFT FRONT DOCR SIDE) 14 МАУ 


a 
RORS) 

BOT PONA TOON 
EXCEPT POWER FOLDING) 

Се Девене — — — — [wmeowioxcurswmoromur — | 

[s [rer saec — — анто этн олот ала — — ] 

[s [ez sae — — | ент REAR WNDOW DRIVER (DON, — — 

ы. И o 

pe 

WEO 

LU ëF —— 


8W - 80 - 28 


C302 
(RHD) 


C303 


8W-80 CONNECTOR PIN-OUTS ———————— ——— ———— РМ 


C302 (RHD) - BLACK (LEFT FRONT DOCR SIDE) 14 WAY 


ov 
тко вв 


a MISTER WINDON SUIGTPISSENGER (ОЕ) 
5 Geo 140R/GY MASTER WINDOW SWITCH PASSENGER (DOWN) 
WINDOW LOCK OUT Битен алел 


ЕШ 
|5 | 
E 
ВЕ! 
EN ны 
|9 | E] 


C303 - BLACK (BODY 5106) 14 WAY 


[s e onus — — — — [wmeowioxcurswmromur | 
[s [ех н — — [Rer MIRROR VENTION. ome — — —] 
[s епоатиоао — — юрмон аа 
[s [rao ue — — — |нснгмянояненаотавне — — 
[s рев ато gen, — MIRROR FONER аслас | 


C16 20DB/GY (LHD) FUSED REAR WINDOW DEFOGGER CONTROL OUT- 
PUT 


Q412 140R/LG (RHD) RICHT REAR WINDOW DRIVER (UP) 
X202 18DG/VT (LHD BASE AUDIO) RIGHT FRONT DOCR SPEAKER (4) 


X154 18GY/YL (LHD PREMIUM AMPLIRED RIGHT FRONT DCOR SPEAKER (-) 
AUDIO) 


сөп Марио ЕО 
X292 18DG/YL (LHD BASE AUDIO) RIGHT FRONT DOOR SPEAKER (-) 


X156 18GY/LB (LHD PREMIUM AMPLIRED RIGHT FRONT DOOR SPEAKER (+) 
AUDIO) 


0612 140R/DB (RHD) RIGHT REAR WINDOW DRIVER (DOWN) 
F981 14PK/BR (RHD) IGNITION SWITCH OUTPUT (RUN-AQC) 


РМ —— —— —— —— 8W-80 CONNECTOR PIN-OUTS —————— —— ————————- 8W - 80 - 29 


C303 - BLACK (RIGHT FRONT DOOR SIDE) 14 WAY 


па а |9 
2 
(Вн 


СА 


го 


4 


) 
D) 
) 
255 ERP ЕН 
MASTER WINDON SWITCH PASSENGER US 
Срб 140R/GY MASTER WINDOW SWITCH PASSENGER (DOWN) 
WINDOW LOOK CUT ЗАТОН ОЛА 
PIS aK UD 
P72 NUNG UD 
P110 20LG'WT (RHD) FOLDING MIRROR RETURN 
P74 20TN/CR (LHD) RIGHT MIRROR HORIZONTAL DRIVER 
P699 20LG/DG (RHD) MIRROR-POWER FOLDING/UNFOLDING 
) 
D) 
D 
) 
D 
) 
D 
) 


N 


= 


RH 
о | 260 20918 190 
Q411 1408М/Т (RH LEFT REAR WINDOW DRIVER (U 

RH 


© 


= 


( Р) 
n 
RIGHT REAR WINDON DAVER (DOWN 
я 


C304 - LT. GRAY (PASSENGER SEAT SIDE) 14 WAY 


НЕ қай | 
шынысы! |Б, 
у 
[s |ған аот (005) — — — [PISSENEER SEAT FOBTIGN НОЕ | 
[s зао [тшт — — — — —] 

E < ЕЕБЕ 
Я О ЗИ 


8W - 80 - 30 


C305 


C305 


8W-80 CONNECTOR PIN-OUTS —————— —— ———— —— PM 


C304 - LT. GRAY (BODY SIDE) 14 WAY 


) 
) 
| 7 |2961 20BK/YL (HEATED SEATS GROUND 
ИШЕЛЕП 
[s [эи тела сев b 
| 10 | A417 20RD/DG (OCS) FUSED В+) (ОП) 
[T авг атом но HEATED SENS 
) 
) 


| по [Rare зовутся [РАЗВЕ НА. ВСТО 
| 14 | 8274 20LB'WT (OCS PASSENGER HALL EFFECT (4) 


) 
055 
P188 20 СМТ (LHD HEATED SEATS) | RIGHT SEAT HEATER B(+) DRIVER 
( ) 
OCS 


5 
7 
10 
11 
11 
12 
13 
14 


C305 - LT. GRAY (DRIVER SEAT SIDE) 8 WAY 


pae _ e n ee 1 
Ls [57 танку HEATED SEATS) — [Rin ктовитаналеотн — —] 
Е НЕ 


C305 - LT. GRAY (BODY SIDE) 8 WAY 


DRNER SEAT POSTION SENSOR BATA 
R263 20LB/BK DRIVER SEAT POSITION SENSOR VOLTAGE 


2960 20BK/LB (HEATED SEATS) 


DER 2087755 (HEATED SEATS 


Е F937 20PK/YL (DIESEL HEATED FUSED IGNITION SWITCH OUTPUT (RUN) 
SEATS) 


| 6 | 637 18PK/YL (GAS HEATED SEATS) | FUSED IGNITION SWITCH OUTPUT (RUN) 
P188 20LG/VT (LHD HEATED SEATS) | RIGHT SEAT HEATER В(+) DRIVER 
P187 20ГО УТ (FFD НЕТЕР SEATS) 


РМ 


СКЕЕМ 


= 


ПЕТИ 


pu 


E3 EX E Е D C3 C3 ЕЈ 


8W-80 CONNECTOR PIN-OUTS —————— —— ———— ———— 8W - 80 - 31 


C306 (RHD) - GREEN (RIGHT FRONT DOCR SIDE) 16 WAY 


| 
j 


C306 (RHD) - GREEN (BODY SIDE) 16 WAY 


| 
f 


C16 20DB/GY FUSED REAR WINDOW DEFOGGER CONTROL. OUT- 
PUT 


8W - 80 - 32 


C308 


C308 


8W-80 CONNECTOR РІК-О0Т5--------------РМ 


C308 - LT. GRAY (BODY SIDE) 14 WAY 


[5 us ses PREMIUM Аз” "| йіне LET FEAR ЭБЕ 
[s permoesm wer ang (TRESS 
[s us ovk (PREMIUM Ав” [mune гет FEAR но | 
[7 sswous «(BOW LOK OT витнальт — — 
[s [esr sono — — ат нея оон even oos — — ] 
[s [mecmwwr — e 
ЕЕ MEL 
Гр 
ЕШ | 


аа еее таткото 
Се Тест som (860 


5 

7 

10 
11 
12 
13 
14 


C308 - LT. GRAY (LEFT REAR DOOR SIDE) 14 WAY 


[s Pacman ess [тенен | 
Се es evo eren 


WINDOW LOOC CUT АТОН ОЛА 
в [esr so — — ат ея wow Daven oos — — ] 


2929 20BK (EXCEPT LHD/POWER GROUND 
LOCKS) 


[s [es екта (новое гах 


P235 20LG/TN (RHD) SECONDARY LOOK DRIVER 
P237 20DG/TN (RHD) SECONDARY UNLOCK DRIVER 


РМ 


C309 


са са со со со кл c 8 


C309 


8W-80 CONNECTOR PIN-OUTS —————— — —— —— — —- 8W - 80 - 33 


C309 - LT. GRAY (RIGHT REAR DOOR SIDE) 14 WAY 


[s [зис ыз — [Rermemseweng | 
[s ess eser reu — — [mruneo нант неля но — 
в [oz sae — — |яент REAR тоом DRIVER (DON, — — | 
[s [meme — [тъъ — — — — —] 
[s [Remarc рентвев Гао 
по Е 
еее EL 
pese sR S 


C309 - LT. GRAY (BODY SIDE) 14 WAY 


ZEC 
[s рев TGC SEA [nonne O O 
Се us тебе prenov AO "| АРА нент неля зо | 
[s [az мов — — — |нснтненйнобмонмн pO, — — | 
[s |зосккм — СОНИ 


P235 18LG/TN (RHD) SECONDARY LOCK DRIVER 
P237 18DG/TN (RHD) SECONDARY UNLOCK DRIVER 


8W - 80 - 34 


C310 


C311 


8W-80 CONNECTOR PIN-OUTS —————————————— РМ 


C310 - LT. GRAY (BODY SIDE) 8 WAY 


ҒӘ96 14PK/YL (DRIVER CONVENIENCE | FUSED IGNITION SWITCH OUTPUT (RUN-ACO) 
GROUP/SIDE AIRBAGS) 


F996 16PK/YL (EXCEPT DRIVER CON- | FUSED IGNITION SWITCH OUTPUT (RUN-ACO) 


VENIENCE GROUP/SIDE AIRBAGS) 


783 BGT 
G78 20VT/LB LIFTGATE AJAR SWITCH SENSE 
[s [ат Taw OED 
[s ее туг es 


C310 - LT. GRAY (LIFTGATE SIDE) 8 WAY 


FUSED IGNITION SWITCH OUTPUT (RUN-ACO) 

[s |евалка _________|утамедиаолтотаве | 
сз 
[s [27мм ракм CONTR ола | 


C311 - LT. GRAY (BODY SIDE) 6 WAY 


[s СЕ — REAR WIRD вон ста алел | 


C311 - LT. GRAY (LIFTGATE SIDE) 6 WAY 


IFURED UFONE PEER 1 3 
RIFURED UPTORTE SPENGR ТО) 


[s [зтавоя — [ЕН сочна олело | 


РМ 


8W-80 CONNECTOR PIN-OUTS ————— ЗМ - 80 - 35 


C312 - LT. GRAY (SDARS JUMPER SIDE) 3 WAY 


AO SIG. пат (9 


ADDO SAA LET () 
AUDIO SIGNA. COMMON 


C312 - LT. GRAY (SDARS /Р OVERLAY SIDE) 3 WAY 


БЕЙ 


ABO SEW нето 


| AIO SIGW. ето) 
AUDIO SIGNAL COMMON 


C312 


C313 


C313 


C313 - LT. GRAY (SDARS JUMPER SIDE) 4 WAY 


REED ВО 1051 
ЕТ 
| GNB BUST) 


C313 - LT. GRAY (BODY SIDE) 4 WAY 


REED 80) 100) 


ова 
055 20WT/OR CAN В BUS (+) 


8W - 80 - 36 


r А 


CAPACITOR. 
IGNITION 
(GAS) 


CLUSTER C1 


2 11 


[SS 
CLUSTER C2 


8W-80 CONNECTOR РІК-О0Т5--------------РМ 


CAPACITOR- IGNITION (GAS) - NATURAL 1 WAY 


EJ 
K344 16BR/GY FUSED MAIN RELAY OUTPUT 


CLUSTER СІ - BLACK 10 WAY 


REED 66) ТОБ) 
є___ УУ O — 


[s [ras meme — — — [sexwowvioxoewm | 
[s [mesmas — — [тшт  — — — —] 
э [rs по ІІ: [раком — — — — — ] 
[s [res Taam eo e — — — — | 


CLUSTER C2 - BROWN 20 WAY 


О РН РЗ 
Се [вв мм — — |яентненясосн ля SUITOR SENSE | 
зова |етоеламеваенолл | 
э [итв [азе CCS 
pw] РИ 
о 
НЕ БЕЕН 


РМ-------------- 8\\-80 CONNECTOR PIN-OUTS ———— — ——— ———— 8W - 80-37 


|= CLUSTER C3 - BLACK 20 WAY 
ШЕ 

25% ААТ 
n | гаа ССА 
n i ЕЕЕ o озон 
а | __- ______-- _-_-____-__ ____._--__ 
C215 20LB/BK REAR WINDOW DEFOGGER SWITCH SIGNAL 


—” 


CLUSTER C3 7 EVAPORATOR TEMPERATURE SENSOR SIGNAL 
[s [smam Гаскония O 


HON STO SENSE 
атак Эмн OUTPUT Рокетет 


ym CLUSTER C4 - LT. GRAY 20 WAY 
GROUT 
E=, БЕДЕ 
га ш] 
| сел | 


20 боооооооооо 11 | 4 | 0955 20LB/PK HVAC MUX RETURN 
R58 20LB/GY PASSENGER SEAT BELT SWITCH SENSE 
CLUSTER C4 -___-_____"__-- Д 


K321 20BR/YL BRAKE TRANSMISSION SHIFT INTERLOCK SOLENOID) 
UNLOOK 


054 20WT/PK CAN B BUS 


() 
055 20WT/OR CAN В BUS (+) 


СЕТЕ 


6 | 
| У | 
14 


CTOs 2615 


8W - 80 - 38 ——————————————_ 8W-80 CONNECTOR PIN-OUTS ———— РМ 


COIL-IGNITION 1 (GAS) - DK. GRAY З WAY 


3 за с ! K19 18DB/DG CAL 1 CONTROL 
K344 18BR/GY FUSED MAIN RELAY CUTPUT 
COIL- 
IGNITION 1 
(GAS) 


COIL-IGNITION 2 (GAS) - DK. GRAY З WAY 


Шеті 
г ү И 


3 ео 1 K17 18DB/TN COIL 2 CONTROL 
K344 18BR/GY FUSED MAIN RELAY OUTPUT 
соц. 
IGNITION 2 
(GAS) 


COIL-IGNITION З (GAS) - DK. GRAY З WAY 


3 ooo 1 K18 18DB/OR COL 3 CONTROL 
K344 18BR/GY FUSED MAIN RELAY OUTPUT 
соп. 
IGNITION 3 
(GAS) 


OOILL-IGNITION 4 (GAS) - DK. GRAY З WAY 


ПЯ 
бг EM 
: (((|Рг ој)! 


COIL: 
IGNITION 4 
(GAS) 


REED IGUTIGN ЭМТОЧ CUTUT (RV 
C132 20DB/GY RECIRCULATION DOOR DRIVER (B) 


E73 OONTROL-AC-HEATER СІ - BLACK 12 WAY 
Wu uU 


CONTROL-A/C- 
HEATER C1 


C215 20LB/BK REAR WINDOW DEFOGGER SWITCH SIGNAL 


РМ 


CONTROL-A/C- 
HEATER C2 


DATA 
LINK 
CONNECTOR 


FAN MODULE- 
RADIATOR 
COOLING C1 


Е 


FAN MODULE- 
RADIATOR 
COOLING C2 


8W-80 CONNECTOR PIN-OUTS ———— —— — —— —— ———— 8W - 80 - 39 


OONTROL-A/C-HEATER C2 - BLACK 5 WAY 


BLONER MOTOR НОН SPEED 
Os табела 


Се 180809 
FRONT BLOWER LOW SPED 
EE 


DATA LINK CONNECTOR - BLACK 16 WAY 


С e ОСИ 


EB D72 20WT/TN DIAGNOSTIC CAN C (+ 


ШЕТЕЛДЕ 
Бр: 
[s ея эб 


FAN MODULE-RADIATOR COOLING СТ - BLACK 2 WAY 


[s [e 100806 emo] —  iowwerworwrevcumur | 
Гв Гез тоова отока — — оннан пао татал олат — | 


FAN MODULE-RADIATOR COOLING C2 - BLACK 2 WAY 


Св Тая 10060в (CMON 
Св Таз 12068 (ceno 2 


8W - 80 - 40 


GENERATOR 
(GAS) 


GENERATOR 
(DIESEL) 


т 


GENERATOR- 
EYELET 


GLOW 
PLUG 1 
(DIESEL) 


8W-80 CONNECTOR PIN-OUTS —————————— PM 


GENERATOR (GAS) - BLACK 2 WAY 


GENERATOR (DIESEL) - BLACK 2 WAY 


(2329 20VT/OR CHARGE INDICATOR SIGNAL 
GEN OUTPUT SIG. 


GENERATOR-EYELET - 1 WAY 


ста 
А801 6RD/GY 


| 
+ 


GLOW PLUG 1 (DIESEL) - BLACK 1 WAY 


стан 
GLOW PLUG TONO. 


РМ-------------- 8W-80 CONNECTOR PIN-OUTS ——— ———— — — 8W - 80 - 41 


GLOW PLUG 2 (DIESB.) - BLACK 1 WAY 


ow лета 
^203 16BK/DB GLOW PLUG 2 CONTROL 


GLOW 
PLUG 2 
[DIESEL) 


GLOW PLUG 3 (DIESB.) - BLACK 1 WAY 


стан 
GOWRUGS CONO. 


GLOW 
PLUG 3 
(DIESEL) 


GLOW PLUG 4 (DIESEL) - BLACK 1 WAY 


шй FUNCTION 
A208 16BK/GY GLOW PLUG 4 CONTROL 


GLOW 
PLUG 4 
(DIESEL) 


HEATER-CABIN (DIESEL) - 5 WAY 
CIROUIT FUNCTION 


ror 
От СИ СЕТЕ ЕЕ 
јао 
БЕЗІ 
ЕШ 


A285 12RD/DB CABIN HEATER RELAY 1 CUTPUT 
(DIESEL) | 5 | A286 12RD/WT CABIN HEATER RELAY 2 OUTPUT 


V 
1 
2 
3 
HEATER: 1 
5 


8W - 80 - 42 


HEATER-PCV 
(DIESEL) 


HEATER- 
SEAT BACK: 
LEFT 
(COMPONENT SIDE) 


BLACK 


HEATER- 
SEAT BACK- 
LEFT 


HEATER- 
SEAT BACK- 
RIGHT 
(COMPONENT SIDE) 


BLACK 


HEATER- 
SEAT BACK- 
RIGHT 


8W-80 CONNECTOR PIN-OUTS —————————————— PM 


НЕАТЕВ-РСУ (DIESB.) - BLACK 2 WAY 


N1 20DB/CR FUEL PUMP CONTROL OUTPUT 
7924 ек 


HEATER-SEAT BAOK-LEFT (OOMPONENT SIDE) - BLACK 2 WAY 


P187 18YL LEFT SEAT HEATER В(+) DRIVER 
7260 18. 


HEATER-SEAT BACK-LEFT - BLACK 2 WAY 


P187 18BK LEFT SEAT HEATER В(+) DRIVER 
7960 век 


HEATER-SEAT BACK-RICHT (OOMPONENT SIDE) - BLACK 2 WAY 


P188 18YL RIGHT SEAT HEATER B(+) DRIVER 
7240 ви. 


HEATER-SEAT ВАСК-НСНТ - BLACK 2 WAY 


P188 18ВК RIGHT SEAT HEATER B(+) DRIVER 
ЕТЕГІ! 


РМ 


GREEN 


|| 


Ш 
Ш 


HEATER- 
SEAT CUSHION- 
LEFT 
(COMPONENT SIDE) 


HEATER- 
SEAT CUSHION- 
LEFT 


HEATER- 
SEAT CUSHION- 
RIGHT 
(COMPONENT SIDE) 


GREEN 
ст 


HEATER- 
SEAT CUSHION- 
RIGHT 


8W-80 CONNECTOR PIN-OUTS —————— —— —— —— ———- 8W - 80 - 43 


HEATER-SEAT CUSHION-LEFT (COMPONENT SIDE) - GREEN 2 WAY 


P187 18BK LEFT SEAT HEATER В(+) DRIVER 
ЕТЕГІ! 


HEATER-SEAT CUSHION-LEFT - GREEN 2 WAY 


PET а ава UD 


P187 18LG/VT (RHD) LEFT SEAT HEATER В(+) DRIVER 
2960 185K 


HEATER-SEAT CUSHION-RIGHT (COMPONENT SIDE) - GREEN 2 WAY 


P188 18BK RIGHT SEAT HEATER В(+) DRIVER 
790 век 


HEATER-SEAT CUSHION-RIGHT - GREEN 2 WAY 


P188 18LG/VT (LHD) RIGHT SEAT HEATER B(+) DRIVER 


P188 16LG/BR (RHD) RIGHT SEAT HEATER B(+) DRIVER 
ЕТЕГІ) 


8W - 80 - 44 


HORN 2 
(EXPORT) 


[= 


INJECTOR- 
FUEL 1 
(GAS) 


xc! 


LACK 


INJECTOR- 
FUEL 1 
(DIESEL) 


x 


LACK 


INJECTOR- 
FUEL 2 
(DIESEL) 


8W-80 CONNECTOR PIN-OUTS —————— ————— ———— PM 


HORN 1 - BLACK 1 WAY 


HORN CONTR. алел 


HORN 2 (ЕХРОНТ) - BLACK 1 WAY 


HORN CONTR. алел 


INJECTOR-FUEL 1 (GAS) - BLACK 2 WAY 


КІ1 20BR/YL INJECTOR 1 CONTROL 
K343 16BR/YL. FUSED MAIN RELAY OUTPUT 


INJECTOR-FUEL 1 (DIESEL) - BLACK 2 WAY 


K663 16BR/YL FUEL INJECTOR HIGH-SIDE COMMON 
FUEL INJECTOR 1 LOWSIDE CONTROL 


INJECTOR-FUR. 2 (DIESEL) - BLACK 2 WAY 


K663 16BR/YL FUEL INJECTOR HIGH-SIDE COMMON 
K612 16BR/LG FUEL INJECTOR 2 LOW-SIDE CONTROL 


Р 8W-80 CONNECTOR PIN-OUTS ————— 8W - 80 - 45 


INJECTOR-FUEL 2 (GAS) - BLACK 2 WAY 


K12 20BR/DB INJECTOR 2 CONTROL 
K343 16BR/YL. FUSED MAIN RELAY OUTPUT 


А а 
— 


INJECTOR- 
FUEL 2 
(645) 


INJECTOR-FURL 3 (CAS) - BLACK 2 WAY 


КІЗ 20BR/LB INJECTOR 3 CONTROL 
K343 16BR/YL FUSED MAIN RELAY CUTPUT 


= 
= 


INJECTOR- 
FUEL 3 
(GAS) 
Жо BLACK ІМЈЕСТОВ-АЈА. 3 (DIESEL) - BLACK 2 WAY 
K663 16BR/YL FUEL INJECTOR HIGH-SIDE COMMON 
| 2 K613 16BR/WT FUEL INJECTOR 3 LOW-SIDE CONTROL 
INJECTOR- 
FUEL 3 
(DIESEL) 
Жо BLACK INJECTOR-FUEL 4 (DIESEL) - BLACK 2 WAY 
K663 16BR/YL FUEL INJECTOR HIGH-SIDE COMMON 
| : FUEL INJECTOR 4 LON-SIDE CONTROL 
INJECTOR- 
FUEL 4 


(DIESEL) 


8W - 80 - 46 


[= 


INJECTOR- 


LAMP- 
BACKUP- 
LEFT 


LACK 


8W-80 CONNECTOR PIN-OUTS —————————— РМ 


INJECTOR-FUEL 4 (GAS) - BLACK 2 WAY 


K14 20BR/TN INJECTOR 4 CONTROL 
K343 16BR/YL. FUSED MAIN RELAY OUTPUT 


LAMP-BACKUP-LEFT - BLACK 2 WAY 


L1 20WT/LG BACKUP LAMP SWITCH OUTPUT 


LAMP-BACKUP-RIGHT - BLACK 2 WAY 


ЛЕСІП 
L1 20WT/LG BACKUP LAMP SWITCH OUTPUT 


LAMP-CARGO - BLACK 3 WAY 


ГЕРІ 522222227 


M24 20YL/WT COURTESY LAMPS DRIVER 
25% ЕК 


РМ-------------- 8W-80 CONNECTOR PIN-OUTS ———— — ——— ——— ——— 8W - 80-47 


LAMP-CUP HOLDER - LT. GRAY 2 WAY 


E12 200R/GY PANE. LAMPS DRIVER 
ZOT 208K 


LAMP-CUP 
HOLDER 


LAMP-DOVE - BLACK 3 WAY 


Å ORO 
3 1 | је ___-__________--_______________=-- 
M24 20YL/WT COURTESY LAMPS DRIVER 


m 29% KLB 
DOME 
Из LAMP-DOME (RECHARGABLE) - З WAY 


ыыр] ЕГ, 

[ j GROOT 
T ix 

3 | 2985 18PK/YL FUSED IGNITION SWITCH OUTPUT (RUN-ACC) 

M24 20YL/WT COURTESY LAMPS DRIVER 

28% 20818 


LAMP- 
DOME 
(RECHARGABLE) 


BLACK LAMP-FOG-LEFT FRONT - BLACK 2 WAY 
ORcUT 
L89 20WT/YL FRONT FOG LAMP CONTROL CUTPUT 
i | [s [жо оваа 
LAMP-FOG- 
LEFT 
FRONT 


BLACK LAMP-FOG-RIGHT FRONT - BLACK 2 WAY 


| [5 [mo овна (сет Бест 
Ce [ео ект (ғоят 


LAMP-FOG- 
RIGHT 
FRONT 


8W - 80 - 48 ——————————————_ 8W-80 CONNECTOR PIN-OUTS —————————— РМ 


DK. GREEN LAMP-HEADLAMP-LEFT - DK GREEN 3 WAY 


INIEEUE 
Q 133 20WT/PK LEFT HICH BEAM OUTPUT 


3 (57 191 15) 1 


LAMP- 
HEADLAMP- 
LEFT 


DK. GREEN LAMP-HEADLAMP-RIGHT - DK. GREEN 3 WAY 


RIGHT LOW BEAM OUTPUT 


Q L34 20WT/GY RIGHT HIGH BEAM OUTPUT 


3 (51191 15) 1 


LAMP- 
HEADLAMP- 
RIGHT 
LAMP-HIGH MOUNTED STOP - BLACK 2 WAY 
| GROOT 
153 18DG/WT STOP LAMP SWITCH OUTPUT 
| 2960 20BK 
2 
LAMP- 
HIGH 
MOUNTED 
STOP 
LT. GRAY LAMP-LICENSE - LT. GRAY 2 WAY 
онат 
ENEAN 
1217 20WT/VT PARK LAMP CONTROL OUTPUT 
1 ва 2 
LAMP- 


LICENSE 


РМ 


BLACK 


[EXCEPT EXPORT) 


BLACK 


[EXCEPT EXPORT) 


BLACK 


LAMP- 
SIDE 
REPEATER- 
LEFT 
(ЕХРОВТ) 


BLACK 


LAMP- 
SIDE 
REPEATER- 
RIGHT 
(ЕХРОВТ) 


8W-80 CONNECTOR PIN-OUTS —————— —— ———————— 8W - 80 - 49 


LAMP-PARK/TURN-LEFT FRONT (EXCEPT ЕХРОНТ) - BLACK 3 WAY 


EXEC 


L7 20WT/VT HEADLAMP SWITCH CUTPUT 
L61 20WT/RD LEFT TURN SIGNAL 


LAMP-PARK/TURN-RIGHT FRONT (EXCEPT ЕХРОНТ) - BLACK 3 WAY 


orar 


L70 20WT/GY HEADLAMP SWITCH CUTPUT 
160 20WT/TN RIGHT TURN SIGNAL 


LAMP-SIDE REPEATER-LEFT (EXPCHT) - BLACK 2 WAY 


L161 18WT/LG LEFT TURN SIGNAL (OUT) 
7260 20818 


LAMP-SIDE REPEATER-RIGHT (EXPORT) - BLACK 2 WAY 


L160 20WT/TN RIGHT TURN SIGNAL (OUT) 
7208 ЕК 


8W - 80 - 50 


LAMP- 

TAIL/ 

STOP. 

LEFT 
[EXCEPT EXPORT) 


8W-80 CONNECTOR PIN-OUTS ——————————— ———— РМ 


LAMP-TAIL TURN-LEFT - BROWN 3 WAY 


Pee НЫ 


LAMP-TAIL TURN-RIGHT - BROWN 3 WAY 


раар. 
162 18WT/YL RIGHT REAR TURN SIGNAL 


LAMP-TAIL/STCP-LEFT (EXCEPT EXPORT) - BLACK З WAY 


L55 18WT/OR STOP LAMP CONTROL OUTPUT 


L217 20WT/VT PARK LAMP CONTROL OUTPUT 
2560 20516 


РМ-------------- 8W-80 CONNECTOR PIN-OUTS —————————— 8W - 80 - 51 


LAMP-TAIL/STOP-RIGHT (EXCEPT ЕХРОНТ) - BLACK 3 WAY 


L55 18WT/OR STOP LAMP CONTROL OUTPUT 


L217 20WT/VT PARK LAMP CONTROL OUTPUT 
7260 ЕКО 


LAMP- 
TAIL/ 
STOP. 
RIGHT 
[EXCEPT EXPORT) 


LAMP-TAIL/STOP/FOG-LEFT (EXPORT) - 4 WAY 


' 


ГАМР. 
TAIL/ 
STOP/FOG- 
LEFT 
(EXPORT) 


LAMP- TAIL/STOP/FOG-RIGHT (EXPORT) - 4 WAY 


' 


LAMP- 
TAIL/ 
STOP/FOG- 
RIGHT 
(EXPORT) 


NATURAL LAMP-TURN-LEFT FRONT (EXPORT) - NATURAL 3 WAY 


гаи 20810 


гр 
1 161 20WT/RD LEFT TURN SIGNAL 


(EXPORT) 


8W - 80-52-------------- 8W-80 CONNECTOR PIN-OUTS ———————————————— РМ 


NATURAL LAMP-TURN-RIGHT FRONT (EXPORT) - NATURAL 3 WAY 


па o | 


Ек А с А 
1 160 20WT/TN RIGHT TURN SIGNAL 


LAMP- 
TURN. 
RIGHT 
FRONT 
(EXPORT) 


BLACK LAMP-VANITY-LEFT - BLACK 2 WAY 


И МЕ. 


REED 80) 166) 


Гв [oe ик — — оова отта ORT 
АМР. 
VANITY: 
LEFT 


LATCH-DOOR- DRIVER (EXCEPT LHD BASE) - BLACK 4 WAY 


Рев 150 
ШЕЛЕРІ 


j ШЕ G75 20VT/BK (EXCEPT HEATED MIR- | LEFT FRONT DOOR AJAR SWITCH SENSE 
RORS) 


ER G75 20VT (HEATED MIRRORS) LEFT FRONT DOCR AJAR SWITCH SENSE 


Z928 20BK/LG (EXCEPT HEATED MIR- | GROUND 
RORS) 
LATCH- 
DR [4 [mes 208 HEATED MIRRORS 


DRIVER 
(EXCEPT LHD BASE) 


LATCH-DOOR- DRIVER (LHD BASE) - 4 WAY 


ү ш у тш ______ 


ЕЖ G75 20VT LEFT FRONT DOOR AJAR SWITCH SENSE 
ШШЕЕСЕС) 


LATCH. 
DOOR: 
DRIVER 
(LHD ВАЗЕ) 


РМ---------------- 8W-80 CONNECTOR PIN-OUTS ————————————— — 8W - 80 - 53 


-- LATCH-DOCR-DRIVER (RHD) - 8 WAY 


P237 20DG/TN SECONDARY UNLOCK DRIVER 


ZEN 
DOOR. ZECI DOOR АСК DAVE 
DRIVER EENE 
(но) FIGHT FRONT DOOR AJAR SWITCH SENSE 

Ге Гев авас 


LATCH-DOOR-LEFT REAR (EXCEPT LHD BASE) - 4 WAY 


Fev] 
ы | авионске NN 
| ЕНЕСІ: [ком | 


EG 
LATCH. 
DOOR. 
LEFT 
REAR 
[EXCEPT 
LHD BASE) 
1—4 LATCH-DOOR-LEFT REAR (RHD) - 8 WAY 
— са OmU 
4 ЛЕ оо о 1 
8 «Е оо о 5 


роо. 
Ано) 
[s [эк аю” 


LATCH-DOOR-LEFT REAR (LHD BASE) - 4 WAY 


1 шш er ^7 
== ~ 
(езе off): 
lr —" 
| 3 | G77 20VT/GY LEFT REAR DOOR AJAR SWITCH SENSE 
LATCH 
DOOR- 
LEFT 
REAR 


(LHD BASE) 


8W - 80 - 54 


LATCH- 
DOOR- 
LIFTGATE С1 


LATCH- 
0008. 
LIFTGATE C2 


LATCH- 
DOOR- 
PASSENGER 
[EXCEPT LHD BASE] 


LATCH. 
DOOR: 
PASSENGER 
(LHD ВАЗЕ) 


8W-80 CONNECTOR PIN-OUTS ——————————— ———— PM 


LATCH-DOOR-LIFTGATE C1 - BLACK 3 WAY 


КЕЕШ 


[е = 
PASSENGER DOOR NOK DAVEA 


LATCH-DOOR-LIFTGATE C2 - WHITE 2 WAY 


G78 20VT/OR LIFTGATE AJAR SWITCH SENSE 
7260 168K 


LATCH-DOOR- PASSENGER (EXCEPT LHD BASE) - 4 WAY 


P240 20TN/WT (EXCEPT HEATED MIR- | PASSENGER DOOR UNLOCK DRIVER 
RORS) 


P240 18LG/YL (HEATED MIRRORS) PASSENGER DOOR UNLOCK DRIVER 


rag NE 
RORS) 


753 та от (HEAT MIRRORS) 
G74 20VT/WT (LHD) RIGHT FRONT DOOR AJAR SWITCH SENSE 
G75 20VT/WT (RHD) LEFT FRONT DOOR AJAR SWITCH SENSE 


4 Z960 20BK/LB (EXCEPT HEATED MIR- | GROUND 
RORS) 


7528 EK (НЕТЕР МЕНОНӘ) 


LATCH-DOOR-PASSENGER (LHD BASE) - 4 WAY 


FIGHT FRONT DOO ААА ЗАТОН SENSE 


РМ — —— —— —— 8W-80 CONNECTOR PIN-OUTS —————— ——————————- 8W - 80-55 


-- LATCH-DOCR-PASSENGER (RHD) - 8 WAY 


P237 20DG/TN SECONDARY UNLOCK DRIVER 


P235 20LG/TN SECONDARY LOCK DRIVER 
pos P240 20TN'WT PASSENGER DOOR UNLOCK DRIVER 
PASSENGER | 6 |P33 20TNDB DOCR LOCK DRIVER 
(RHD) G75 20VT/WT LEFT FRONT DOOR AJAR SWITCH SENSE 
KNEE TE 


— LATCH-DOOR-RIGHT REAR (ВНО) - 8 WAY 
= С С | ы” 
БАКЕ Ја s 1 
8 оороо 5 
IN 


[кекен — Пааа 
Са [ress core — — — — |екоралакомн | 
ша 
Ано 
Се [msxmmo Дю 1 


LATCH-DOOR-RIGHT REAR (LHD BASE) - 4 WAY 


г ү i rd 


(ЕШ, 3 
i | (ШЕ = | ____"___|- ___. _________ 
DERE Еа 
G76 20VT/YL RIGHT REAR DOOR AJAR SWITCH SENSE 
2528 208K 
LATCH- 
DOOR- 
RIGHT 
REAR 
(LHD BASE) 


LATCH-DOOR-RIGHT REAR (EXCEPT LHD BASE) - 4 WAY 


| 


(ЕХСЕРТ 
LHD ВАЗЕ) 


8W - 80 - 56 


MIRROR- 
INSIDE 
REARVIEW C1 


MIRROR- 
INSIDE 
REARVIEW C2 
(HANDS FREE) 


MIRROR- 
OUTSIDE 
REARVIEW- 
DRIVER 


8W-80 CONNECTOR PIN-OUTS —————————— РМ 


MIRROR-INSIDE REARVIEW СТ - BLACK 7 WAY 


= 


[жеш ею 
Се peram — — — — uere rms 

Xr 2006 
| 9 |x730 госмм. VOICE RECOGNITION/PHONE SWITCH SIGNAL 
ача 
МСЕСРНОМЕ ING 


MIRROR-OUTSIDE REARVIEW-DRIVER - BLACK 12 WAY 


C16 20DB/GY (HEATED MIRRORS) FUSED REAR WINDOW DEFOGGER CONTROL OUT- 
PUT 


[5 ае KT 


[5 [ее BEG но 


P699 20LG/DG (RHD) MIRROR-POWER FOLDING/UNFOLDING 
P110 20LGWT (RHD) FOLDING MIRROR RETURN 


РМ-------------- 8\\-80 CONNECTOR PIN-OUTS ————С.——— 8W - 80-57 


MIRROR-OUTSIDE REARVIEW-PASSENGER - 12 WAY 


е BOING 20 


MIRROR: ШЕШЕП 
иы. ШЕШ 
р Рав SUR (FFD) 

P74 20TN/CR (LHD) RIGHT MIRROR HORIZONTAL DRIVER 


ШЕШ 


C16 20DB/GY (HEATED MIRRORS) FUSED REAR WINDOW DEFOGGER CONTROL OUT- 
PUT 


E 
EE 


P699 20LG/DG (RHD) MIRROR-POWER FOLDING/UNFOLDING 
P110 20LGWT (RHD) FOLDING MIRROR RETURN 


ПЕВА ГА MODULE-ALL WHEEL DRIVE CONTROL (AWD) - 16 WAY 

FT 9e Г м 
1 оооооооо a 
о||оооооооо [ | 1 


m D65 20WT/BK CAN C BUS (+ 
море. СЕ Дава антон энтта татат 
"NT. CE 
DRIVE | 6 [A923 2080 FUSED B(4) 
CONTROL | ee 
во) [s [тюл — Рея очата 50200 сата 


Гр 
БЕ ин 


8W - 80 - 58 ——————————————__ 8W-80 CONNECTOR PIN-OUTS —————————— РМ 


MODULE-ANTI-LOOK BRAKES - BLACK 47 WAY 


Fev] 


MODULE. 
ANTI-LOCK 
BRAKES 


гү O 
е ше e o 
[eee ee O ЙЕ 


BE REL 
2-12 


34 | B7 20WT RIGHT FRONT WHEEL SPEED SENSOR 12 VOLT 
SUPPLY 
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РМ —————————— 8W-80 CONNECTOR PIN-OUTS ——————— ———— —— 8W - 80-59 
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OVERHEAD C1 
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Гр 
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MODULE-ENGINE CONTROL C2 (DIESEL) - BLACK 60 WAY 
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K156 20BR/YL FUEL TEMPERATURE SENSOR SIGNAL 
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РМ —— — —— —— —— —— 8W-80 CONNECTOR PIN-OUTS ————————————— — 8W - 80 - 63 


MODULE-FUEL PUMP (РАЮ) - DK. GRAY 5 WAY 


| ШІЕНЕЛЕСІСІ 


MODULE- eis 
FUEL М1 16DB/CR (DIESEL) FUEL PUMP CONTROL OUTPUT 
PUMP М1 20DB/CR (GAS) FUEL PUMP CONTROL OUTPUT 


(FWD) 


MODULE-FUEL PUMP СТ (AWD) - DK GRAY 5 WAY 


| ENEE 


БЕГЕШ 
N1 20DB/OR FUEL PUMP CONTROL OUTPUT 


MODULE FUEL PUMP C2 (AWD) - BLUE 2 WAY 
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тко 208007 


т N5 20DB/'WT FUEL LEVEL SIGNAL 2 
MODULE- 
FUEL 
PUMP C2 
(AWD) 
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GLOW 
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HEADLAMP 
LEVELING- 
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(ЕХРОВТ) 
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HEADLAMP 
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RIGHT 
(ЕХРОВТ) 


8W-80 CONNECTOR РІК-О0Т5------------РМ 


MODULE-HANDS FREE - DK GRAY 22 WAY 


1 | A47 20RD/DG (EXCEPT PASSENGER | FUSED B(+) (1.00) 
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оп PASSENGER SEAT ВАТ TENSICNER LIE 2 
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ORCUT 
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K31 2088 FUR. PUMP CONTROL 
K904 20DB/DG СР 1/2 RETURN 
K141 20DB/YL СР 1/2 SIGNAL 
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F856 20YL/PK 5 VOLT SUPPLY 
V72 200RNT 
V71 20VT/CR 


B15 200С/ 

K400 20BR/VT APP SENSOR GROUND 2 
5 DB/BR EVAP PURGE RETURN 
36 |K167 20BR/YL APP SENSOR GROUND 1 
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38 | K75 20DB/ VEHICLE SPEED SIGNAL 
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MODULE-POWERTRAIN CONTROL C2 (GAS) - BLACK 96 WAY 


CIROUIT 
1 K124 20DB/GY 


C27 20LB/WT АС COMPRESSOR CONTROL 
K21 20BK/RD IAT SIGNAL 
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= 


4 
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K17 20DB/TN COIL 2 CONTROL 
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STEERING 
CONTROL C1 
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STEERING 
CONTROL C2 
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STEERING 
CONTROL C4 


8W-80 CONNECTOR PIN-OUTS —————— ———— —————— PM 


MODULE-SENTRY KEY REMOTE ENTRY - BLACK 8 WAY 


С20 20VT/BR IGNITION SWITCH SENSE 


2 |0508 20WT/GY (TIRE PRESSURE COM-LIN TIRE PRESSURE MONITOR LAN 
MONITCR) 


БҮТ SANTOR OUTPUT RON START) 


[s СЕ ОИ E — — — — — —] 
ee 2. 


MODULE-STEERING CONTROL C1 - WHITE 4 WAY 


MODULE-STEERING CONTROL C2 - WHITE 6 WAY 


у ою 
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TROL) 


[s Титан Деви пп 


MODULE-STEERING CONTROL C4 - WHITE 4 WAY 


RES таба 
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R45 18LG/RD DRIVER SQUIB 1 LINE 1 
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STEERING 
CONTROL C5 
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TOTALLY 
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8W-80 CONNECTOR PIN-OUTS —————— —— ———— ——— 8W - 80 - 73 
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EH 


[s param — Десемосое — — — — | 


MODULE TOTALLY INTEGRATED POWER C1 - BLACK 13 WAY 


Са [wan — — — [Por Wesen FUP MOTOR бота” | 
Свами SS 


EN K232 20BR/LB (DIESEL) CABIN HEATER RELAY 2 CONTROL 
E K132 20DB/LB (DIESEL) CABIN HEATER RELAY 1 CONTROL 


B20 20DG/RD BRAKE FLUID LEVEL SWITCH SENSE 
тоа 2808 
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РМ ———————————— 8W-80 CONNECTOR PIN-OUTS ———————— ———— ————- 8W - 80-75 
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АЈ | Ир 
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| | DIAGNOSTIC ONS) 
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16 CJ: p өк ке ES: зт {фу т ен | 9 


Е. 
TOTALLY (217 WINT (CET BPO 
INTEGRATED L217 TEWIVT (PORT 
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ЕСЕСІ ЛЕН | 6 806 


RIGHT REAR WHEEL SPEED SENSOR SIGNAL 


RIGHT REAR WHEEL SPEED SENSOR 12 VOLT SUP- 
PLY 


MODULE TOTALLY INTEGRATED POWER C4 - BLACK 10 WAY 


| 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C4 


MODULE TOTALLY INTEGRATED POWER C5 - BLUE 14 WAY 
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LET TURN SIGNAL (ОЛ) 
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INTEGRATED 
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8W-80 CONNECTOR РІК-О015------------РМ 
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| 3 ШШ 
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үтү 
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8W-80 CONNECTOR PIN-OUTS —————— —— ——— ———— РМ 
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FIGHT FRONT WINDOW DRIVER (СОЙКУ 
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Е ЕЕЕ ИЕ СЕЕНЕИЕТИЕЕЕЕАЕНИЕЕ 
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Pee 
| 
; | 
Е e e Е O 
; [s [жетон — — [тю — — — — 


A LAU 


POWER 
OUTLET-AC 
(EXCEPT EXPORT) 


GRAY POWER OUTLET-INSTRUMENT PANEL - GRAY 3 WAY 
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6 [= = = = с 1 


ОЕ рр! 

| |- ____- __- fees 

[s Дитер — R55 во (09) 
RECEIVER- 

ла ADO зона. НЕНТ (3 
[s peas aos o 
шщ y y 
055 20WT/OR CAN B BUS (+) 
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0126 WT/TN SATELLITE ANTENNA SHIELD 
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e 
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HEATER 1 

(DIESEL) 
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EN 
BEY F936 20PK/BK FUSED IGNITION SWITCH OUTPUT (RUN) 
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(DIESEL) 
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BLOWER 
MOTOR 
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ü 


SEAT BELT- 
TENSIONER- 
DRIVER 
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SEAT BELT- 
TENSIONER- 
PASSENGER 
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8W-80 CONNECTOR РІК-О015--------------РМ 


RESISTOR-BLOWER MOTOR - GRAY 4 WAY 


су и | 
FRONT FLOWER LOW SPED 


OS табела 
A 
МОЧЕ MOTOR HGH SPEED 


SEAT BELT-TENSIONER-DRIVER - YELLOW/BLACK 2 WAY 


ЕЕ 


R55 1816/06 DRIVER SEAT BELT TENSIONER LINE 1 


SEAT BELT-TENSIONER-PASSENGER - YELLOW/BLACK 2 WAY 
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BLACK SENSOR-AMBIENT AIR TEMPERATURE - BLACK 2 WAY 


G31 20VT/LG AAT SIGNAL 
| СӨЗІ 20VT/DB AAT RETURN 


SENSOR- 
AMBIENT 
AIR 
TEMPERATURE 


BLACK SENSOR-BRAKE FLUID LEVE - BLACK 2 WAY 


= 
JOGL 


255 ЕКА 
2 1 
SENSOR 
BRAKE 
FLUID 
LEVEL 


SENSOR-CAMSHAFT 1/1 POSITION (GAS) - BLACK 3 WAY 


F= GROUT 
K857 20BR/LG 5 VOLT SUPPLY 


3 оа 0 1 K900 20DB/DG SENSOR GROUND 
K44 20DB/GY СМР 1/1 SIGNAL 


SENSOR: 
CAMSHAFT 1/1 
POSITION 
(645) 


SENSOR-CAMSHAFT 1/2 POSITION (GAS) - BLACK 3 WAY 


F= 
Ue е е) 


SENSOR: 
CAMSHAFT 1/2 
POSITION 
(645) 


8W - 80 - 86 ——————————————_ 8W-80 CONNECTOR PIN-OUTS —————————— РМ 


SENSOR-CAMSHAFT POSITION (DIESEL) - BLACK 3 WAY 


) 


: iP савана VOT ЭРҮ 


SENSOR. K944 20BK/GY OMP SENSOR GROUND 
CAMSHAFT 

POSITION 

(DIESEL) 


SENSOR-CRANKSHAFT POSITION (DIESEL) - BLACK 3 WAY 


3 K853 20DB/BR OKP SENSCR 5 VOLT SUPPLY 
OF SOC SIG 


— K925 20DB/WT СКР SENSOR GROUND 
CRANKSHAFT 
POSITION 
(DIESEL) 
SENSOR-CRANKSHAFT POSITION (GAS) - 3 WAY 
F= 
F855 20PK/YL 5 VOLT SUPPLY 
(o =) [2 [коо две 
SENSOR- 
CRANKSHAFT 
POSITION 
(GAS) 


SENSOR-DYNAMICS (ESP) - BLACK 6 WAY 


i 
' 
DYNAMICS 
dii 
[ep ECL 


РМ-------------- 8W-80 CONNECTOR PIN-OUTS ———— ———— — —— 8W - 80 - 87 


SENSOR-ENGINE COOLANT TEMPERATURE (DIESEL) - BLACK 2 WAY 


; | 
ШЕЕ 
SENSOR- 
ENGINE 
COOLANT 
TEMPERATURE 
(DIESEL) 


SENSOR- ENGINE COOLANT TEMPERATURE 1 (GAS) - ОК. GRAY 2 WAY 


ом | 

казо 215855 

| 
SENSOR: 
ENGINE 
COOLANT 

TEMPERATURE 1 
(GAS) 


SENSOR-ENGINE COOLANT TEMPERATURE 2 (GAS) - BLACK 2 WAY 


| ЕЕ 
SENSOR- 
ENGINE 
COOLANT 
TEMPERATURE 2 
(GAS) 
SENSOR-EVAPORATOR TEMPERATURE - NATURAL 2 WAY 
C21 20DB/LG EVAPORATOR TEMPERATURE SENSCR SIGNAL 
Сїт 2006706 
1 2 
SENSOR- 
EVAPORATOR 


TEMPERATURE 


8W - 80 - 88 


SENSOR- 
FRONT 
IMPACT- 
LEFT 


SENSOR- 
FRONT 
IMPACT- 
RIGHT 


SENSOR- 
FUEL 
TEMPERATURE 
(DIESEL) 


SENSOR- 
INPUT 
SPEED 

(сүт) 


SENSOR- 
INTAKE 
AIR 
TEMPERATURE 
(GAS) 


8W-80 CONNECTOR РІК-О015------------РМ 


SENSOR-FRONT IMPACT-LEFT - YELLOW 2 WAY 


LEFT FRONT IMPACT SENGCR GAN 
(EFT FRONT IMPACT SENSOR ЗА. 


SENSOR-FRONT IMPACT-RIGHT - YELLOW 2 WAY 


R82 20WT/OR RIGHT FRONT IMPACT SENSOR GROUND 
R80 20VT/LB RIGHT FRONT IMPACT SENSOR SIGNAL 


SENSOR-FUB. TEMPERATURE (DIESEL) - BLACK 2 WAY 


K900 20DB/DG SENSOR GROUND 
K156 20BR/YL FUEL TEVIPERATURE SENSOR SIGNAL 


SENSOR-INPUT SPEED (CVT) - BLACK 3 WAY 


TRANSMISSION CONTROL алел 


INPUT SPEED СН ЭМА. 


SENSOR-INTAKE AIR TEMPERATURE (GAS) - BLACK 2 WAY 


К21 20BK/RD IAT SIGNAL 
K915 20BR'WT SENSOR GROUND 


РМ 


SENSOR- 
INTAKE 
AIR 
TEMPERATURE/ 
BOOST 
PRESSURE 


(DIESEL) 


BLACK 


ШЕП). 


SENSOR- 
KNOCK 
(GAS) 


BLACK 


SENSOR-MAP 
(GAS) 


SENSOR- 
MASS AIR 
FLOW 
(DIESEL) 


8W-80 CONNECTOR PIN-OUTS ———————— —— ————— 8W - 80 - 89 


ЗЕМЗОР-|МТАКЕ AIR TEMPERATURE/BOCST PRESSURE (DIESEL) - BLACK 4 WAY 


Гоа” ^ 


K48 20DB/WT IAT SENSCR SIGNAL 
K854 20VT/BR 5 VOLT SUPPLY 
K37 20BR/OR BOOST PRESSURE SENSCR SIGNAL 


SENSOR-KNOCK (GAS) - BLACK 2 WAY 


| CAV | | _ adam | RCUIT | сш | 
K42 20DB/LG KS SIGNAL 
K942 20WT/BR KS RETURN 


SENSOR-MAP (GAS) - BLACK 3 WAY 


SENSOR-MASS AIR FLOW (DIESEL) - BLACK 5 WAY 


ORT 
a || 
K344 18BR/GY FUSED MAIN RELAY OUTPUT 


K957 20BR/OR MAF SENSOR GROUND 
F855 20PK/YL 5 VOLT SUPPLY 
K157 20BR/OR MAF SENSCR SIGNAL 


8W - 80 - 90 ——————————————_ 8W-80 CONNECTOR PIN-OUTS ———— РМ 


я H SENSOR-OIL TEMPERATURE (CAS) - BLACK 2 WAY 
гісі 
ОЕШ 
SENSOR-OIL 
TEMPERATURE 
(GAS) 
Е J SENSOR-OUTPUT SPED (CVT) - BLACK 3 WAY 


= 
+ TRAE CONTROL алал 

1 
CE OUTUT SPED SENECA езі 


T130 18TNDG OUTPUT SPEED SENSOR GROUND 
SENSOR- 
OUTPUT 
SPEED 
(сүт) 


BLACK SENSOR-OXYGEN 1/1 (GAS) - GRAY 4 WAY 


ORT 
ъв танк 
2 K99 20BR/OR ОР 1/1 HEATER CONTROL 
4 K902 20BR/DG СР 1/1 RETURN 
Кат 20BK/DG СР 1/1 SIGNAL 


SENSOR: 
OXYGEN 1/1 
(645) 


BLACK SENSOR-OXYGEN 1/2 (GAS) - BLACK 4 WAY 


GROOT 
2 K299 20BR/RD СР 1/2 HEATER CONTROL 
, K904 20DB/DG СР 1/2 RETURN 

K141 20DB/YL C? 1/2 SIGNAL 


SENSOR- 
OXYGEN 1/2 
(GAS) 


РМ 


SENSOR- 
SEAT 
TRACK 
POSITION- 
DRIVER 


SENSOR- 
SEAT 
TRACK 
POSITION- 
PASSENGER 


8W-80 CONNECTOR PIN-OUTS 


8W - 80 - 91 


SENSOR-SEAT TRACK POSITION-DRIVER - DK. GRAY 2 WAY 


R261 20LB/WT DRIVER SEAT POSITION SENSCR DATA 


R263 20LB/VT DRIVER SEAT POSITION SENSOR VOLTAGE 


SENSOR-SEAT TRACK POSITION-PASSENGER - DK. GRAY 2 WAY 


PISSENGER SERT PORTION SENSOR БАТА 


PASSENGER SEAT POSTION SENSOR VOLTAGE 


SENSOR-SEAT WEIGHT-LEFT FRONT - BLACK 3 WAY 


SEA WEGT SENSOR GROUND 


SEAT WECHT LEFT FRONT SENSOR SG 
SEAT WEG SENSOR 5 VAT 


SENSOR-SEAT WEIGHT-LEFT REAR - BLACK 3 WAY 


SEAT WAGHT SENGCR GROUND 


R705 20LG/OR SEAT WEIGHT LEFT REAR SENSOR SIGNAL 


R701 20LG SEAT WEIGHT SENSOR 5 VOLT 


8W - 80 - 92 ——————————————_ 8W-80 CONNECTOR PIN-OUTS ———— РМ 


R718 20LB/DG SEAT WEIGHT RIGHT FRONT SENSOR SIGNAL 
| SEAT WAGHT SENSOR 5 VOLT 


SENSOR-SEAT WEIGHT-RIGHT FRONT - BLACK 3 WAY 
SA WEG SEA FOND 


SENSOR 
SEAT 
WEIGHT 
RIGHT 
FRONT 
SENSOR-SEAT WEIGHT-RIGHT REAR - BLACK 3 WAY 
SERT WEGHT SENSCH GRIND 
ПА 
R706 20LB/CR SEAT WEIGHT RIGHT REAR SENSOR SIGNAL 
| SENT WEGHT SENSOR 5 VOLT 
1 
SENSOR 
SEAT 
WEIGHT 
RIGHT 
REAR 


SENSOR-SIDE IMPACT-LEFT 1 - YELLOW 4 WAY 


(EFT SDE IMPAGT SENGER вас 


LET SDE IMPACT SENSOR T GROUND 
: LEFT SDE МРТ SENSOR 2 GROUND 
то ГЕТ SDE IMPACT SENSOR 2 SIG. 


SIDE 
ІМРАСТ. 
LEFT 1 


SENSOR-SIDE IIMPACT-LEFT 2 - YELLOW 2 WAY 


LET SDE IMPACT SSOR 2 ало 
LET SIDE IMPACT SENSOR 2 SGU 


SENSOR: 
SIDE 
IMPACT- 
LEFT 2 


РМ 


SENSOR- 
SIDE 
IMPACT- 
RIGHT 1 


SENSOR. 
SIDE 
IMPACT- 
RIGHT 2 


SENSOR- 
STEERING 
ANGLE 


SENSOR- 
TRANSMISSION 
RANGE 


8W-80 CONNECTOR PIN- OUTS ——————— —— —— ——— 8W - 80 - 93 


SENSOR-SIDE IMPACT-RIGHT 1 - YELLOW 4 WAY 


FIGHT SDE IMPACT SENSOR т ама. 


RIGHT SIDE IMPACT SENSOR СОЛО 
R20 20WT/LG RICHT SIDE IMPACT SENSCR 2 GROUND 
RIGHT SIDE IMPACT SENSOR 2 ЗСКА. 


SENSOR-SIDE IMPACT-RIGHT 2 - YELLOW 2 WAY 


R20 20WT/LG RICHT SIDE IMPACT SENSCR 2 GROUND 
RIGHT SIDE IMPACT SENSOR 2 SIGNA 


SENSOR-STEERING ANGLE - WHITE 4 WAY 


АЛАН 
оч СБ) 


SENSOF-TRANSMISSION RANGE - BLACK 10 WAY 


142 20DG/PK TRS 142 SENSE 
F863 20PK/DB START ENABLE 


8W - 80 - 94 —————————————— 8W-80 CONNECTOR PIN-OUTS —————————— РМ 


BLACK SENSOR- VEHICLE SPEED (GAS MTX) - BLACK З WAY 


ORCUT 
F856 20YL/PK 5 VOLT SUPPLY 


(ЕЗ 
з 1 К75 18WT/CR УЕНО Е SPEED SIGNAL 


SENSOR- 
VEHICLE 
SPEED 
(GAS MTX) 
== SENSOR-WHEEL SPEED-ABS-LEFT FRONT - BLACK 2 WAY 
: 
1 1 B9 200019 LEFT FRONT WHEEL SPEED SENSOR 12 VOLT SUP- 
PLY 
LEFT FRONT WHEEL SPD SENSOR ска. 
SENSOR- 
WHEEL 
SPEED-ABS- 
LEFT 
FRONT 
SENSOR-WHEEL SPEED-ABS-LEFT REAR - BLACK 2 WAY 


ВА 20LG LEFT REAR WHEEL SPEED SENSOR 12 VOLT SUP- 
PLY 
1 


B3 20LG/DB LEFT REAR WHEEL SPEED SENSOR SIGNAL 


24 


SENSOR- 
WHEEL 
SPEED-ABS- 
LEFT 
REAR 
SENSOR-WHEEL SPEED-ABS-RIGHT FRONT - BLACK 2 WAY 
Д аналт 
--- 20WT RIGHT FRONT WHEEL SPEED SENSOR 12 VOLT 
| SUPPLY 
А | 2 | B6 20WT/DB RIGHT FRONT WHEEL SPEED SENSOR SIGNAL 
SENSOR- 
WHEEL 
SPEED-ABS- 
RIGHT 


FRONT 


РМ ——— —— — 8W-80 CONNECTOR PIN-OUTS ———————— ————————- 8W - 80-95 


|| Jl SENSOR- WHEEL SPEED-ABS-RIGHT REAR - BLACK 2 WAY 


B2 20DG/LB RIGHT REAR WHEEL SPEED SENSOR 12 VOLT SUP- 
PLY 
1 


FIGHT FEAR WHEE. SPEED SENSOR SGV 


24 


SENSOR- 
WHEEL 
SPEED-ABS- 
RIGHT 
REAR 


BLACK SIREN (EXPORT) - BLACK 3 WAY 


REED ВО (ТОБ) 


D96 20WT/BR SIREN SIGNAL CONTROL 


SIREN 
(EXPORT) 


| | | SOLENOID-A/C COMPRESSOR - BLACK 2 WAY 


(E K343 20BR/YL (DIESEL) FUSED MAIN RELAY OUTPUT 
1 


2 C27 20LB/WT (GAS) А/С COMPRESSOR CONTROL 
C27 20LB/WT (DIESEL) А/С COMPRESSOR CONTROL 
ЕТЕТ 


SOLENOID-A/C 


COMPRESSOR 
= SOLENOID-CAMSHAFT 1/1 POSITION (GAS) - BLACK 2 WAY 
- 
: | K343 16BR/YL FUSED MAIN RELAY CUTPUT 
SOLENOID- 
CAMSHAFT 1/1 
POSITION 


(GAS) 


8W - 80 - 96 


SOLENOID- 
CAMSHAFT 1/2 
POSITION 
(GAS) 


SOLENOID- 
ELECTRONICALLY 
CONTROLLED 
CLUTCH 
(ЕСС) 


SOLENOID- 
EVAP PURGE 
(GAS) 


ж. МІНІТЕ 
1 1 г 2 


SPEAKER: 
INSTRUMENT 
PANEL. 
LEFT 
(PREMIUM) 


SPEAKER- 
INSTRUMENT 
PANEL- 
RIGHT 
(PREMIUM) 


8W-80 CONNECTOR PIN-OUTS ———————— —— — ———— РМ 


SOLENOID-CAMSHAFT 1/2 POSITION (GAS) - BLACK 2 WAY 


K276 20DB/WT CMP 1/2 CONTROL 
K343 16BR/YL FUSED MAIN RELAY OUTPUT 


SOLENOID-ELECTRONICALLY CONTROLLED CLUTCH (ECC) - 2 WAY 


T312 20YL/VT REAR DIFFERENTIAL SOLENOID CONTROL 
T78 20YL SOLENOID SUPPLY VOLTAGE 


SOLENOID-EVAP PURGE (GAS) - BLACK 2 WAY 


K52 20DB/WT EVAP PURGE CONTROL 
K70 20DB/BR EVAP PURGE RETURN 


SPEAKER-INSTRUMENT PANEL-LEFT (PREMIUM) - WHITE 2 WAY 


X209 20GY/TN LEFT INSTRUMENT PANEL SPEAKER (+) 
X299 20GY/BR LEFT INSTRUMENT PANEL SPEAKER (-) 


SPEAKER-INSTRUMENT PANEL-RIGHT (PREMIUM) - WHITE 2 WAY 


X208 20GY/DG RIGHT INSTRUMENT PANEL SPEAKER (+) 
X298 20GY/LG RIGHT INSTRUMENT РАМЕ. SPEAKER (-) 


РМ 


SPEAKER- 
LEFT 
FRONT 
DOOR 


SPEAKER- 
LEFT 
REAR 


SPEAKER- 
LIFTGATE 
(EXCEPT BASE) 


SPEAKER. 
RIGHT 
FRONT 
DOOR 


8W-80 CONNECTOR PIN-OUTS ———— 8W - 80-97 


SPEAKER-LEFT FRONT DOOR - WHITE 3 WAY 


Fev] 
сас 


le 7: 
X291 20GY/YL (BASE) LEFT FRONT DOOR SPEAKER (-) 
X291 18GY/YL (PREMIUM) AMPLIRED LEFT FRONT DOOR SPEAKER (-) 


SPEAKER-LEFT REAR - WHITE 3 WAY 


Fe] 
Е СЕС 


SPEAKER-LIFTGATE (EXCEPT BASE) - LT. GRAY 4 WAY 


SPEAKER-RIGHT FRONT DOOR - WHITE 3 WAY 


Fev] 
X202 20DG/VT (BASE) RIGHT FRONT DOOR SPEAKER (+ 
X202 18DG/VT (PREMIUM) AMPLIRED RIGHT FRONT DOOR SES 


aA e ы 
X292 20DG/YL (BASE) RIGHT FRONT DOOR SPEAKER (-) 
X292 18DG/YL (PREMIUM) AMPLIFIED RIGHT FRONT DOOR SPEAKER (-) 


8W - 80 - 98 


SPEAKER- 


RIGHT 
REAR 


сз a 


по 0 


давай 


oo a 


' дава 


ана 


SPEAKER- 
SUBWOOFER 
[PREMIUM) 


STARTER 


(ale 


STARTER- 
EYELET- 
BATTERY 
SIDE 
(GAS) 


STARTER- 
EYELET- 
BATTERY SIDE 
(DIESEL) 


8W-80 CONNECTOR PIN-OUTS —————— —— ———— ———— PM 


SPEAKER-RIGHT REAR - WHITE 3 WAY 


X304 18DG/BR (BASE) RIGHT REAR SPEAKER (5) 
X206 18DG/LG (PREMIUM) AMPLIRED RIGHT REAR SPEAKER (+) 


БАТ 1:2-- јен _______-___-_ 77 
X394 18YL/GY (BASE) RIGHT REAR SPEAKER (-) 
X296 18DG/GY (PREMIUM) AMPLIRED RIGHT REAR SPEAKER (-) 


SPEAKER-SUBWOOFER (PREMIUM) - WHITE 10 WAY 


ЕСЕ m ү 
ө И 


REED 80) 166) 
ко 189780 


STARTER - BLACK 1 WAY 


EY 
T 61097 


STARTER-EYELET-BATTERY SIDE (GAS) 


B» 


STARTER-EYELET-BATTERY SIDE (DIESEL) - 1 WAY 


B) 


РМ —— —— —— —— —— —— 8W-80 CONNECTOR PIN-OUTS —————— —————— ————- 8W - 80 - 99 


STARTER-EYELET-GENERATOR SIDE - 1 WAY 


A802 10LB (DIESEL) В(+) 
А802 1000 (GAS) В(+) 
STARTER- 
EYELET- 
GENERATOR 
SIDE 
"n LT. GRAY SWITCH-BACKUP LAMP (DIESEL) - LT. GRAY 2 WAY 


т [mere 
T22 20% МТ BACKUP LAMP SWITCH SIGNAL 


SWITCH: 
BACKUP 
LAMP 
(DIESEL) 


s GRAY SWITCH-BACKUP LAMP (GAS MTX) - GRAY 2 WAY 


2567 TERT 
Ad (СО) 8 | в | 122 вилмт ВАСКОР LAMP SWITCH SIGNAL 


SWITCH: 
BACKUP 
LAMP 
(645 MTX) 


SWITCH-BANK - BLACK 8 WAY 


| Ex mem. 22. Umm 31 


SWITCH- D506 20WT/DG LIN BUS 
BANK |6 |2940 говкла 
A935 2080 FUSED 80) 


8W - 80 - 100-------------- 8W-80 CONNECTOR PIN-OUTS ————————— РМ 


ШУЛ BLACK SWITCH-CLUTCH INTERLOCK (MTX) - BLACK 3 WAY 
T26 20DG/CR (DIESEL) CLUTCH UPSTOP SWITCH SIGNAL 
EEC 
| | |= [me стек. es 
OLUTCH INTERLOOK SAL 
SWITCH- 
CLUTCH 
INTERLOCK 
(MTX) 


LT. GREEN SWITCH-ENGINE OIL PRESSURE (GAS) - LT. GREEN 2 WAY 


[3 GUN ë 


SWITCH- 

ENGINE OIL 

PRESSURE 
(GAS) 


SWITCH-EVAP SYSTEM MONITOR (EXCEPT EXPORT) - BLACK 2 WAY 


255 208K (AND) 
| 2955 ВСУ (PAD 
K106 T8VTLB (AWD 
2 
SWITCH- ES AN) 
EVAP 
SYSTEM 
MONITOR 
(EXCEPT 
EXPORT) 
BLACK SWITCH-HORN - BLACK 2 WAY 
= 
ЕЕ HORN SAITOH SENSE 


SWITCH. 
HORN 


РМ ———————————— 8W-80 CONNECTOR PIN-OUTS —————————— 8W - 80 - 101 


SWITCH-IGNITION - BLACK 5 WAY 


| 
С20 20VT/BR IGNITION SWITCH SENSE 


sumen. ONTON STOR OUTPUT (FUN STET 
ШШ (TION SWITCH OUTPUT (STAR 
5 Гев нося 


SWITCH-MIRRCR (LHD) - BLACK 10 WAY 


тов төк (PONER НЕТЕР ИНРО 
ZES жесі (PONER МРЯСЯ 


А417 18RD (POWER HEATED MIR- FUSED B(4) (LOD) 
ROR) 


A417 20RD/DG (POWER MIRROR) FUSED B(+) (100) 


при 
ti Се [paama aoo DRIVER — — — 
э |еежтиа — — — — — [UT ROR ноост саа 
pug c Е 


SWITCH-MIRROR (RHD) - 10 WAY 


[| 
| FELOING MIRROR FEN 

ГЕ ——— E ë 
| + [se amas 


MIRROR E E 
(n) 
[s ева CGT ROR HORCNTAL мя | 
[s [wszmc CLT ROR клими сама | 


8W - 80 - 102 ——————————————_ 8W-80 CONNECTOR PIN-OUTS ———————————————— PM 


SWITCH-OIL PRESSURE (DIESEL) - BLACK 1 WAY 


$ EY 
GG: 


SWITCH-OIL 
PRESSURE 
(DIESEL) 
SWITCH-PARKING BRAKE - NATURAL 1 WAY 
PARK BRAKE SWTOH SENSE 

SWITCH- 
PARKING 
BRAKE 


| || SWITCH-POWER WINDOW-DRIVER СТ - LT. GRAY 6 WAY 


| | 


Q411 140R/WT LEFT REAR WINDOW DRIVER (UP) 


== 
POWER WINDOW. 
DRIVER C1 Срб 14OR/GY (LHD) MASTER WINDOW SWITCH PASSENGER (DOWN) 
| 6 [а 14CR/TN (LHD) MASTER WINDOW SWITCH PASSENGER (UP) 
[s om таяв во — SAT FRONT WOON ома (07 | 
ap SWITCH-POWER WINDOW-DRIVER C2 - LT. GRAY 8 WAY 


(“әп т 
АЕ 
MIRRORS) 


DRIVER G2 4 2928 14BK/LG (LHD EXCEPT HEATED | GROUND 
MIRRORS) 


[s e таат A) — — — [uer ONT WINDOW bres pow. — —| 
[s [ав мсявивни — — — [were WINDOW STH PASSENGER DON 
an womb 
O16 ORN (D) 
[s [елле _________| ска можаитотих — 


РМ--------------- 8W--80 CONNECTOR PIN-OUTS —————————— 8W - 80 - 103 


(ЕЗ SWITCH-POWER WINDOW-LEFT REAR - LT. GRAY 6 WAY 


| | 


= LET FEAR WINDOW DAVER (UP; 
switch. LEFT FEAR WINDOW DRIVER (P) 


REAR 


(ЕЗ SWITCH-POWER WINDOW-PASSENGER - LT. GRAY 6 WAY 


| | 


« 
сети 
POWER WINDOW. 
РЕ ү ERN] 
[s |авмо48- Дммобмгожал внтонолл — | 


(ЕЗ SWITCH-POWER WINDOW-RIGHT REAR - LT. GRAY 6 WAY 


| | 


« 
perm RIGHT REAR WINDOW DRIVER (UP) 
POWER 


REAR 


BLACK SWITCH-REMOTE RADIO LEFT - BLACK 2 WAY 
4 
; | 
1 
SWITCH: 
REMOTE 
RADIO: 


LEFT 


8W - 80 - 104 


SWITCH- 
SEAT 
ВЕЕТ. 

DRIVER 


Е 


SWITCH- 
SEAT 
BELT- 

PASSENGER 


BLACK 


SWITCH. 
SECURITY 
HOOD 
(EXPORT) 


2n BLACK 


SWITCH: 
SPEED 
CONTROL 


8W-80 CONNECTOR PIN-OUTS —————————— РМ 


SWITCH-REMOTE RADIO-RIGHT - BLACK 2 WAY 


Few oo м 


EE X20 2067 RADIO CONTROL MUX 
| 2 | ма 20BK RADIO CONTROL RETURN 


SWITCH-SEAT BELT-DRIVER - BLACK 2 WAY 


R57 20LG/GY DRIVER SEAT ВЕСТ SWITCH SENSE 
жет 207 


SWITCH-SEAT BELT-PASSENGER - WHITE 2 WAY 


PASSENGER FALL ЕРОТ (3 
PASSENGER FAL БЕСТ 


SWITCH-SECURITY HOOD (EXPORT) - BLACK 2 WAY 


G70 20VT/LB HOOD AJAR SWITCH SENSE 
258 20BKPK 


SWITCH-SPEED CONTROL - BLACK 3 WAY 


ЕТ 


ЕТ 
ЭС это слао 


РМ--------------- 8W-80 CONNECTOR РІ-ОЛЛ5-------------8//- 80 - 105 


GRAY SWITCH-STOP LAMP - BLACK 6 WAY 


T 1 
iion 
ите 


THROTTLE BODY (CAS) - BLACK 6 WAY 


; ETO MOTOR) 

F855 20PK/YL 5 VOLT SUPPLY 

АНЕ K126 20DB/LG ETC МОТОВ (-) 
(945) [s [exo зам 


TRANSDUCER-A/C PRESSURE - CRAY 4 WAY 


; | 
(оо C918 20BK/LB AC PRESSURE SENSOR GROUND 


4 9 9/7 4 C818 20LE/TN АС PRESSURE SENSCR SUPPLY 
C18 20LB/BR АС PRESSURE SENSCR SIGNAL 
TRANSDUCER-A/C- ЕЗ сц 


PRESSURE 


YELLOW TRANSPONDER-TIRE PRESSURE-LEFT FRONT (TIRE PRESSURE MONITOR) - YELLOW 6 WAY 


| CAV | 
ЧТО SUTTON GOTPUT (RUNSTATT 
1 0508 20WT/GY COM-LIN TIRE PRESSURE MONITOR LAN 


KNIE: 
ЕШЕЛЕСІ: 


TRANSPONDER- 
TIRE PRESSURE- 
LEFT FRONT 
[TIRE PRESSURE 
MONITOR) 


8W - 80 - 106 


^ BLACK 


E 


ев 


TRANSPONDER- 
TIRE 
PRESSURE- 
LEFT 
REAR 
[TIRE PRESSURE 
MONITOR) 


BLACK 


TRANSPONDER- 
TIRE PRESSURE- 
RIGHT REAR 
[TIRE PRESSURE 
MONITOR) 


eo 04 


VALVE-EGR 
AIR FLOW 

CONTROL 
(DIESEL) 


VALVE- 
MANIFOLD 
FLOW 
(645) 


8W-80 CONNECTOR PIN-OUTS —————————— РМ 


TRANSPONDER- TIRE PRESSURE-LEFT REAR (TIRE PRESSURE MONITOR) - BLACK 6 WAY 


pow | аол | 
ЧТО SITO GOTPUT (RUNSAAT 
| 2 | D508 20WT/GY COM-LIN TIRE PRESSURE MONITOR LAN 


кш 


TRANSPONDER- TIRE PRESSURE-RIGHT REAR (TIRE PRESSURE MONITOR) - BLACK 6 WAY 


вита SATOH OUTPUT (UN ТАЕП 


ИШЕТЕП 


VALVE-EGR AIR FLOW CONTROL (DIESEL) - BLACK 4 WAY 


VALVE-MANIFOLD FLOW (GAS) - BLACK 6 WAY 


[s [eva — e — 


РМ----------- 8W-91 CONNECTOR/GROUND/SPLICE LOCATION —————— —— ——— 8W - 91-1 


8W-91 CONNECTOR/GROUND/SPLICE LOCATION 


TABLE OF CONTENTS 
page 


CONNECTOR/GROUND/SPLICE LOCATION 
DESCRIPTION. ее скен eh a Reeves 1 


CONNECTOR/GROUND/SPLICE LOCATION 
DESCRIPTION 


This section provides illustrations identifying connector, ground and splice locations in the vehicle. Connector, 
ground and splice indexes are provided. Use the wiring diagrams in each section for connector, ground and splice 
identification. Refer to the appropriate index for the proper figure number. For items that are not shown in this sec- 
tion N/S is placed in the Fig. column. 


CONNECTORS 


CONNECTOR NAME/ COLOR LOCATION 
NUMBER 


Airbag-Knee Blocker-Driver Lower Driver Side Instrument Panel 
Arao Passenger Squb. 
Ribas Passenger Sau? 
Ribas Side Curae 
Abao Side Caran Яо 
63 
63 


Amplifier-Radio C1 White Right Side of Luggage 
Compartment 
Amplifier-Radio C2 White Right Side of Luggage 

Compartment 


Arena Radio (CHD) 
Antenna-Racio (RAD) 
AwemeSaeWe ви [мая т | _ 


Left Side of Transmission 


1 
Left Side of Engine 1 
Upper Left of Liftgate 
Battery-Negative (Diesel) Under Passenger Seat 18, 22 


8W - 91 - 2 —————————— 8W-91 CONNECTOR/GROUND/SPLICE LOCATION ——————————— РМ 


CONNECTOR NAME/ LOCATION 
NUMBER 


C102 


C200 Left Side of Instrument Panel 23, 24, 26, 29, 31, 33, 
37, 38, 44, 46 

C201 Left Side of Instrument Panel 23, 24, 26, 29, 31, 37, 
38, 44, 46 

C202 Base of Left A-Pillar 23, 24, 26, 29, 31, 33, 
36, 42 


eft Side of Luggage Compartment |60 | 
Сей КОК Pans 
Below Left Side of Instrument Panel 
Below Passenger Ses 
Below Driver Sea 
Below Left Side of Instrument Panel 
ce Far 
пон Ва 


C310 Body Near Left Top Corner of 65, 67 
Liftgate 
Body Near Left Top Corner of 65, 67 
Liftgate 


Left Side of Instrument Panel 3, 24, 26, 37, 61 


eft Top of Engine 
eft Top of Engine 


РМ 8W-91 CONNECTOR/GROUND/SPLICE LOCATION —————— ——— — 8W - 91-3 


CONNECTOR NAME/ COLOR LOCATION 
NUMBER 


C |-А/С-Неаје Васк Center of Instrument Panel 26, 32 
Control-A/C-Heater C2 Black Center of Instrument Panel 26, 32 
Data Link Connector Black Left Side of Instrument Panel 37, 44, 47 
C 
(Di 
tor ( ) 


О 
Fan Module-Radiator Cooling | Black Front Center Engine Compartment 

1 
Fan Module-Radiator Cooling | Black Front Center Engine Compartment 7 
C2 


ntro 
Ba NINE 
Sack 
Sack 
Right Front of Engine 
Ба 
ва 
E 
Баз 
Бас 
Бао 
Sree 
Sree 
Bak 
Sack 
Бас 
Injector-Fuel 1 (Ga Black 
Ba 
Injector-Fuel 2 (Gas) Black Right Top of Engine 
Injector-Fuel 3 (Diesel) Black 
Bak 
Injector-Fuel 4 (Gas Black 
B 
Sack 
<< 
: 
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r C1 
) 
Generator-Eyelet (Diesel) 
Generator-Eyelet (Gas) 
) 
S) 


Injector-Fuel 1 (Diesel 
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3, 68, 69 
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Ba 
Sack 
Ok. Greer 
Dk. Green Right Front Headlamp Assembly 


Lamp-High Mounted Stop Black Top of Liftgate 
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8W - 91 - 4 ———— —— ———— — 8W-91 CONNECTOR/GROUND/SPLICE ГОСАПОМ- PM 


CONNECTOR NAME/ COLOR LOCATION 
NUMBER 


Lt. Gray Center of Rear Fascia 
Lamp-Park/Turn-Left Front Black Left Front of Vehicle 
Lamp-Park/Turn-Right Front Black Right Front of Vehicle 


Lamp-Side Repeater-Left Black Left Front Wheel Opening 

(Export) 

Lamp-Side Repeater-Right Black Right Front Wheel Opening 3 
(Export) 


Lamp-Tail Turn-Left rown In Rear Lamp Assembly 
Lamp-Tail Turn-Right rown In Rear Lamp Assembly 63, 68, 69 


Lamp-Tail/Stop/Fog-Left In Rear Lamp Assembly 
(Export) 
Lamp-Tail/Stop/Fog-Right In Rear Lamp Assembly 
(Export) 


olala A} m|m =| =| —| о 
N| Gi] co] о © е) 


00| 00 


Lamp-Tail/Stop-Left (Except Black In Rear Lamp Assembly 

Export) 

Lamp-Tail/Stop-Right (Except | Black In Rear Lamp Assembly 63, 68 
Export) 


Lamp-Turn-Left Front (Export) | Natural Left Front of Vehicle 


Lamp-Turn-Right Front Natural Right Front of Vehicle 
(Export) 


E 
Ba 
Бао 
White Inside Liftgate 

Sack 
Sack 
Bi 


Mirror-Outside Rearview- Black Left Front Door 

Driver 

Mirror-Outside Rearview- Black Right Front Door 

Passenger 

Module-All Wheel Drive Natural Left Kick Panel Near Grommet to 

(AWD) Control Engine Compartment 

Module-Anti-lock Brakes Black Engine Compartment Near Right 
Shock Tower 


Module-Compass Black Center Stack 


Module-Electronic Overhead Black Front Center of Headliner 4 
C1 (Overhead Console) 


Module-Electronic Overhead Black Front Center of Headliner 4 
C2 (Overhead Console) 


Module-Engine Control C1 lack Left Side of Engine Compartment 
Module-Engine Control C2 lack Left Side of Engine Compartment 
Module-Fuel Pump (FWD) Dk. Gray On Fuel Tank 
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PM ————————— 8W-91 CONNECTOR/GROUND/SPLICE LOCATION —————— — — — 8W - 91-5 


CONNECTOR NAME/ COLOR LOCATION 
NUMBER 


22528 


Module-Headlamp Leveling- Dk. Gray Left Front of Vehicle at Headlamp 1 
Left (Export) Assembly 
Module-Headlamp Leveling- Dk. Gray Right Front of Vehicle at Headlamp 1 
Right (Export) Assembly 


Module-Heated Seat 


Module-Intrusion Transceiver Center Instrument Panel 41, 43 
C1 

Module-Intrusion Transceiver Right Front Headliner 43 
C2 


Module-Inverter C1 fF Lower Center Instrument Panel 24, 26 
Module-Inverter C2 Lower Center Instrument Panel 24, 26 


Module-Occupant Black Front of Passenger Seat 5 
Classification C1 

Module-Occupant Black Front of Passenger Seat 5 
Classification C2 

Module-Occupant Restraint Yellow/Black Under Center Console 45, 46 
Controller C1 

Module-Occupant Restraint Yellow/Black Under Center Console 45, 46 
Controller C2 


Module-Powertrain Control C1 eft Side Engine Compartment 
Module-Powertrain Control C2 Left Side Engine Compartment 8, 14, 16 


Module-Sentry Key Remote Right of Steering Column 28 
Entry 


Module-Totally Integrated Black Left Side Engine Compartment 
Power C1 
Module-Totally Integrated Lt. Gray Left Side Engine Compartment 
Power C2 
Module-Totally Integrated Brown Left Side Engine Compartment 
Power C3 


0 
22 
7 
7 


Module-Totally Integrated Black Left Side Engine Compartment 
Power C4 
Module-Totally Integrated Blue Left Side Engine Compartment 
Power C5 
Module-Totally Integrated Lt. Gray Left Side Engine Compartment 
Power C6 
Module-Totally Integrated Lt. Gray Left Side Engine Compartment 
Power C7 


8W - 91 - 6 — — 8W-91 CONNECTOR/GROUND/SPLICE LOCATION ——————— РМ 


CONNECTOR NAME/ COLOR LOCATION 

NUMBER 

Module-Totally Integrated Black Left Side Engine Compartment 

Power C8 

Module-Totally Integrated Left Side Engine Compartment 

Power C9 

Module-Totally Integrated Lt. Gray Left Side Engine Compartment 

Power C10 

Module-Totally Integrated Green Left Side Engine Compartment 

Power C11 

Module-Transmission Control | White Body Harness Below Left Side 44 

C1 Instrument Panel 

Module-Transmission Control | Lt. Gray Body Harness Below Left Side 44 

C2 Instrument Panel 

Motor-Blower Natural Lower Passenger Side Instrument 25, 27, 31, 33 
Panel 


rus 
Black Left Front Door 

Ba 
Back 
Black Right Rear Door 

um 
Gem 
Oams 


Power Outlet-Instrument Gray Bottom Center of Instrument Panel 

Panel 

Pump-Washer-Windshield Black Right Front Inner Fender Attached 
to Washer Reservoir 


Бсбау 
BK Gray 


Resistor-Blower Motor Lower Passenger Side Instrument 25, 27, 31, 33 
Panel 


Seat Belt-Tensioner-Driver Yellow/Black Right B-Pillar 


Seat Belt-Tensioner- Yellow/Black Left B-Pillar 50 
Passenger 

Sensor-Accelerator Pedal Black At Base of Pedal 44, 47 
Position 


Sensor-Ambient Black Lower Left Front Fascia 10 
AirTemperature 


Sensor-Brake Fluid Level Black Left Rear Engine Compartment 


40 
35 
2,4 
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РМ ————————— 8W-91 CONNECTOR/GROUND/SPLICE LOCATION ———————— — — 8W - 91-7 


CONNECTOR NAME/ COLOR LOCATION 
NUMBER 


Sensor-Engine Coolant 
Temperature (Diesel) 


Sensor-Engine Coolant Black Left Top of Engine 14, 16 

Temperature 1 (Gas) 

Sensor-Engine Coolant Black Center Front of Engine Under Intake | 14, 15 

Temperature 2 (Gas) Manifold 

Sensor-Evaporator Natural Left Side of HVAC Unit 23, 24, 26, 29, 30, 32 
Temperature 


Sensor-Intake Air Temperature | Black Left Top of Engine 

(Gas) 

Sensor-Intake Air Black Lower Left Front Fender 12 
Temperature/Boost Pressure 

(Diesel) 


9 
: 


Sensor Oupur Speed 2 
Ѕепѕог-Охудеп 1/1 Left Side of Engine 4, 


L 
Sensor-Oil Temperature Top Front of Engine 
Sensor-Oxygen 1/2 Lower Right Engine Compartment 


1 
5 
5 


Sensor-Seat Track Position- Dk. Gray Right Rear of Driver Seat 7 
Driver 

Sensor-Seat Track Position- Dk. Gray Right Rear of Passenger Seat 7 
Passenger 


Sensor-Seat Weight-Left Front Passenger Seat 
Sensor-Seat Weight-Left Rear Passenger Seat 


Sensor-Seat Weight-Right Black Passenger Seat 57 
Front 
Sensor-Seat Weight-Right Passenger Seat 57 
Rear 


8W - 91 - 8 —————————— 8W-91 CONNECTOR/GROUND/SPLICE LOCATION --------РМ 


CONNECTOR NAME/ LOCATION 
NUMBER 


Lower Left B-Pillar 

Above Left Rear Wheel Well 
Base of Right B-Pillar 

Above Right Rear Wheel Well 
Base of Right B-Pillar 

Front of Transmission 

Top of Transmission 


Sensor-Wheel Speed-ABS- Left Front Wheel Opening 
Left Front 

Sensor-Wheel Speed-ABS- Left Rear Wheel Opening 
Left Rear 

Sensor-Wheel Speed-ABS- Right Front Wheel Opening 
Right Front 

Sensor-Wheel Speed-ABS- Right Rear Wheel Opening 
Right Rear 


Right Front Whee! Opening 


Solenoid-A/C Compressor Lower Front of Engine at 
Compressor 

Solenoid-Camshaft 1/1 Right Side of Enginet 

Position 

Solenoid-Camshaft 1/2 Right Rear of Engine 

Position 

Solenoid-Electronically At Rear Differential 

Controlled Clutch 


Solenoid-EVAP Purge Lower Rear of Engine Compartment 


Speaker-Instrument Left Upper Instrument Panel 23, 24, 29, 31, 33 
Panel-Left (Premium) 


сл D 
eo со 


M| Q 
сојо 


| 
= 


-— 
N 


оз o| о 
о 


— 
~ ES 
— 
со 


— — 
© P 


сл 


Speaker-Instrument | Right Upper Instrument Panel 23, 25, 29, 30, 32 


Panel-Right (Premium) 


21546 Боб 

ower Center of Liftgate 
Right Door 

Right Side Боб 


Speaker-Subwoofer Right Side of Luggage 
Compartment 

Starter (Diesel) Lower Left Front of Engine 

Starter (Gas) Left Front of Engine 


Starter-Eyelet-Battery Side Lower Left Front of Engine 
(Diesel) 

Starter-Eyelet-Battery Side Left Front of Engine 

(Gas) 

Starter-Eyelet-Generator Side Lower Left Front of Engine 
(Diesel) 
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РМ ————————— 8W-91 CONNECTOR/GROUND/SPLICE LOCATION ———————— — — 8W - 91-9 


CONNECTOR NAME/ 
NUMBER 

Starter-Eyelet Generator Side 
(Gas) 

Switch-Backup Lamp 


Switch-Bank 
Switch-Clutch Interlock 


Switch-Engine Oil Pressure 
(Gas) 


Switch-EVAP System Monitor 


Switch-Horn 


Switch-Oil Pressure (Diesel) 
Switch-Parking Brake 


Switch-Power Window-Driver 
C1 

Switch-Power Window-Driver 
C2 

Switch-Power Window-Left 
Rear 

Switch-Power Window- 
Passenger 

Switch-Power Window-Right 
Rear 

Switch-Remote Radio-L eft 
Switch-Remote Radio-Right 
Switch-Seat Belt-Driver 


Switch-Seat Belt-Passenger Passenger Seat 
Switch-Security Hood Left Rear Engine Compartment 


Switch-Speed Control On Steering Wheel 


Left Side of Brake Pedal 
Left Front of Engine 
Top Right of Radiator Fan Assembly 


Rear of Left Front Fender 
At Left Rear Wheel Well 
At Right Rear Wheel Well 5 


Valve-EGR Air Flow Control Left Front of Engine 
(Diesel) 


Valve-Manifold Flow 


8W - 91 - 10 ——————————- 8W-91 CONNECTOR/GROUND/SPLICE LOCATION --------РМ 


GROUNDS 


LOCATION 
Front of Right Front Shock Tower 
Front of Right Front Shock Tower 


Front Center Engine Compartment above Left Radiator 
Fan 


S005 Left Side Engine Compartment, Rear of TIPM 


5007 
5008 
5013 
5015 D 
5019 
5020 


Front Center Engine Compartment above Left Radiator 
Fan 


S023 Front Center Engine Compartment above Left Radiator 
Fan 


S024 Left Side Engine Compartment under Fuse/Relay Block 12 


S026 Left Side Engine Compartment Below TIPM 


e 
S027 eft Front Engine Compartment 


L 
Left Front Engine Compartment 
Left Front Engine Compartment Near Impact Sensor T/O 
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S110 
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Center Instrument Panel 
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$203 (LHD) eft of Instrument Panel 


$203 (RHD) Center of Instrument Panel 


$204 (LHD) Left of Instrument Panel 


5204 (RHD) Left of Instrument Panel 
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(RHD) Right of Instrument Panel 


5217 In Cluster T/O 


eft Side of Instrument Panel 
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8W - 91-12----------- 8W-91 CONNECTOR/GROUND/SPLICE LOCATION ————— РМ 


Body Harness Below Left Side of Instrument Panel 
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Left Front Engine Compartment 
S327 (RHD) Body Harness Under Right Side of Instrument Panel 
Above Right Rear Wheel Well 
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Front of Right Front Door 
Right Side of Passenger Seat 
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Above Right Rear Wheel Well 


Left Side Body Below Left Rear Door Opening 
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РМ 8W-91 CONNECTOR/GROUND/SPLICE LOCATION 8W - 91 - 13 


LAMP-PARK/ 
/ TURN-RIGHT FRONT 


LAMP-HEADLAMP- 
RIGHT 


LAMP-HEADLAMP-RIGHT 


LAMP-TURN- 
RIGHT FRONT 


WIRING-ENGINE 
EXCEPT EXPORT COMPARTMENT 


EXPORT 


817cdab4 


Fig. 1 LIGHTING - RIGHT FRONT (LEFT SIMILAR) 
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Fig. 3 WHEEL WELL - RIGHT FRONT 
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Fig. 4 ENGINE COMPARTMENT - RIGHT FRONT 
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5001 


ще 
I. 


SENSOR-WHEEL 


WIRING-ENGINE SPEED ABS-RIGHT- 


COMPARTMENT 


MODULE-ANTI- 
œ~ LOCK BRAKES 


SENSOR-BRAKE 
FLUID LEVEL 


WIRING-ENGINE 
COMPARTMENT 


SENSOR-WHEEL 
SPEED-ABS- 


“ы RIGHT-FRONT 
9 е 


817сдаса 


Fig. 6 SHOCK TOWER - RIGHT FRONT (RHD) 
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PM 


C11 


MODULE-TOTALLY 
C10 


INTEGRATED POWER 


SWITCH-SECURITY- MODULE-ENGINE MODULE-POWERTRAIN 
CONTROL C1 (GAS) 


MOTOR-WIPER- 
FRONT (LHD) 


SENSOR-BRAKE 
FLUID LEVEL 


CONTROL C1 
(DIESE 
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N Б je 
Pu 
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SS 
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WIRING-ENGINE 
« COMPARTMENT 
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C1 


C4 C2 
MODULE-TOTALLY INTEGRATED POWER 


ABS-LEFT FRONT 


SENSOR-WHEEL SPEED- 
EVAP PURGE (GAS) 


SOLENOID- 


Fig. 8 ENGINE COMPARTMENT - LEFT REAR 
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LAMP-TURN- 
LEFT FRONT 


MODULE-HEADLAMP 
LEVELING-LEFT (EXPORT) 
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LAMP-HEADLAMP- 
LEFT 


C104 
WIRING-ENGINE 
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AMBIENT AIR 
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Fig. 10 ENGINE COMPARTMENT - FRONT LEFT 


8W - 91 - 21 


PM 8W-91 CONNECTOR/GROUND/SPLICE LOCATION 
WIRING- 
POWERTRAIN 
WIRING-ENGINE 
COMPARTMENT 
© 9) 
FUSE/RELAY BLOCK |7 0; 
d S335 
WIRING- 
UNIBODY 


= 


(= 
Nah 


IN 
D 


817cdae2 


C104 


C103 
Fig. 11 FRAME RAIL - LEFT FRONT (GAS) 


8W - 91-22 


8W-91 CONNECTOR/GROUND/SPLICE LOCATION 


PM 


RELAY-CABIN 
HEATER 1 


WIRING- 
UNIBODY 


SWITCH-BACKUP 
LAMP 


FUSE/RELAY BLOCK 


MODULE 
GLOW PLUG 


S027 
SENSOR-INTAKE AIR 


WIRING- 
TEMPERATURE/BOOST 
PRESSURE 


COMPARTMENT 
| q 
| 
| 
| J~ 
\ РА 


WIRING-ENGINE 


ч 
N 
о 
o 


C104 


DIESEL 


RELAY-CABIN 
HEATER 2 


817cdae6 


Fig. 12 FRAME RAIL - LEFT FRONT (DIESEL) 
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Fig. 13 WHEEL WELL - LEFT FRONT 
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Fig. 14 ENGINE - LEFT FRONT (GAS) 
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Fig. 15 ENGINE - FRONT (GAS) 
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Fig. 16 ENGINE - LEFT REAR (GAS) 
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Fig. 17 ENGINE - REAR (GAS) 
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POWER DISTRIBUTION 
DESCRIPTION 


The power distribution system for this vehicle consists of the following components: 
e Totally Integrated Power Module (TIPM) 
e Fuse Block 


OPERATION 


The power distribution system for this vehicle is designed to provide safe, reliable, centralized, and convenient to 
access, distribution of the electrical current required to operate all of the many standard and optional factory-in- 
stalled electrical and electronic powertrain, chassis, safety, comfort and convenience systems. At the same time, 
these systems were designed to provide centralized locations for conducting diagnosis of faulty circuits, and for 
sourcing the additional current requirements of many aftermarket vehicle accessory and convenience items. 
These power distribution systems also incorporate various types of circuit control and protection features, including: 
e Fuses 
e Fuse cartridges 
Fusible links 
e Automatic resetting circuit breakers 
e Relays 
e Flashers 
e Timers 
e Circuit splice blocks. 
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CIGAR LIGHTER/POWER OUTLET 
DESCRIPTION 
INSTRUMENT PANEL MOUNTED 


An instrument panel mounted cigar lighter/power outlet receptacle is optional equipment on this model. On models 
equipped with the optional Smoker's Package, the cigar lighter knob and heating element are included. On models 
without the Smoker's Package, the cigar lighter receptacle is equipped with a snap fit plastic cap and is treated as 
an auxiliary power outlet. The cigar lighter receptacle is installed in the instrument panel accessory switch bezel, 
which is located near the bottom of the instrument panel center stack area, below the radio. The cigar lighter base 
is secured by a snap fit within the center lower bezel. This power outlet has a constant 12 volt battery feed. 


The cigar lighter receptacle is serviced with the accessory switch bezel and if defective, the entire switch bezel must 
be replaced. The plastic cap and the knob and heating element unit are available for service replacement. These 
components cannot be repaired and, if faulty or damaged, they must be replaced. 


FRONT CONSOLE AND REAR CARGO MOUNTED 


A front console mounted power outlet is standard equipment and a rear cargo area power outlet is optional equip- 
ment on this model. The front console mounted power outlet is mounted near the front of the console just in front 
of the cup holders. This outlet can be used as a cigar lighter or power outlet, but only has 12 volt battery voltage 
when the ignition is in the ON or ACC positions. The rear power outlet is installed in the right rear quarter trim 
panel, near the spare tire jack (2). The power outlet base and mount are secured by a snap fit within the quarter 
trim panel. A plastic protective cap snaps into the power outlet base when the power outlet is not being used, and 
hangs from the power outlet base mount by an integral bail strap while the power outlet is in use. While the power 
outlet is very similar to a cigar lighter base unit, it does not include the two small spring-clip retainers inside the 
bottom of the receptacle shell that are used to secure the cigar lighter heating element to the insulated contact. It 
has 12 volt battery voltage when the ignition is in the ON or ACC positions. 


OPERATION 
CIGAR LIGHTER/POWER OUTLET 


The cigar lighter consists of two major components: a knob and heating element unit, and the cigar lighter base or 
receptacle shell. The receptacle shell is connected to ground, and an insulated contact in the bottom of the shell is 
connected to battery current. 


The cigar lighter knob and heating element are encased within a spring-loaded housing, which also features a slid- 
ing protective heat shield. When the knob and heating element are inserted in the receptacle shell, the heating 
element resistor coil is grounded through its housing to the receptacle shell. If the cigar lighter knob is pushed 
inward, the heat shield slides up toward the knob exposing the heating element, and the heating element extends 
from the housing toward the insulated contact in the bottom of the receptacle shell. 


Two small spring-clip retainers are located on either side of the insulated contact inside the bottom of the receptacle 
shell. These clips engage and hold the heating element against the insulated contact long enough for the resistor 
coil to heat up. When the heating element is engaged with the contact, battery current can flow through the resistor 
coil to ground, causing the resistor coil to heat. 


When the resistor coil becomes sufficiently heated, excess heat radiates from the heating element causing the 
spring-clips to expand. Once the spring-clips expand far enough to release the heating element, the spring-loaded 
housing forces the knob and heating element to pop back outward to their relaxed position. When the cigar lighter 
knob and element are pulled out of the receptacle shell, the protective heat shield slides downward on the housing 
so that the heating element is recessed and shielded around its circumference for safety. 


POWER OUTLET 


The power outlet base or receptacle shell is connected to ground, and an insulated contact in the bottom of the 
shell is connected to battery current. The power outlet receives battery voltage from a fuse in the Totally Integrated 
Power Module (TIPM) through a fuse in the fuse block when the ignition is in the ON or ACC positions. 
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REMOVAL 


1. Disconnect and isolate the battery negative cable. 


2. Look inside and note position of the retaining 
bosses (1). 


3. Using special tool 9857 Power Outlet Remover. 
Insert the tool forcing the bosses out of base. 


4. Pull out the base through mounting ring (4) by gen- 
tly rocking the tool (3). 


5. Disconnect the base wires. 
6. Set base aside and remove base mount ring. 


8180b309 


INSTALLATION 
1. Position mount ring to the instrument panel and feed the wires through ring. Index the cap and the mount ring 
with the index tab at 9 o'clock to the key in the instrument panel. Install the ring. 


2. Connect wires to base. Orient base alignment rib at 11 o'clock to mate the groove in mount ring at the same 
location 


3. Push base into the bezel till it locks. 
4. Install cigar lighter cap. 
5. Connect the battery negative cable. 
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FUSE BLOCK 
DESCRIPTION 


An electrical Fuse Block is located in the left front 
bumper fascia. It serves to simplify and centralize 
numerous electrical components, as well as to distrib- 
ute electrical current to many of the accessory sys- 
tems in the vehicle. 


The Fuse Block is positioned on a mounting bracket 
up and under the left instrument panel. It is secured 
by two screws. The fuse block is concealed behind a 
fuse panel cover. The fuse panel cover is a snap-fit 
access cover that conceals the fuse block fuses. A 
fuse layout placard is on the back of the end cap to 
ensure proper fuse identification. 


8182b8bd 


OPERATION 


The fuse block houses blade-type fuses and automatic resetting circuit breakers. Internal connection of all the fuse 
block circuits is accomplished by an intricate network of hard wiring and bus bars. Refer to Wiring Diagrams for 
complete circuit diagrams. 


The fuses and circuit breakers are available for service replacement. The fuse block unit cannot be repaired and is 
only serviced as an assembly. If any circuit or the fuse block housing is faulty or damaged, the entire fuse block 
must be replaced. 


REMOVAL 


WARNING: ON VEHICLES EQUIPPED WITH AIR- 
BAGS, REFER TO RESTRAINT SYSTEMS BEFORE 
ATTEMPTING ANY STEERING COLUMN OR 
INSTRUMENT PANEL COMPONENT DIAGNOSIS 
OR SERVICE. FAILURE TO TAKE THE PROPER 
PRECAUTIONS COULD RESULT IN ACCIDENTAL 
AIRBAG DEPLOYMENT AND POSSIBLE PER- 
SONAL INJURY. 


1. Disconnect and isolate the battery negative cable. 


2. Remove the front bumper fascia. (Refer to 13 - 
FRAME & BUMPERS/BUMPERS/FRONT FASCIA - 
INSTALLATION). 


3. Remove mounting fasteners. 
4. Remove the wire harness and fuse block. 


8182b8bd 
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INSTALLATION 


WARNING: ON VEHICLES EQUIPPED WITH AIR- 
BAGS, REFER TO RESTRAINT SYSTEMS BEFORE 
ATTEMPTING ANY STEERING COLUMN OR 
INSTRUMENT PANEL COMPONENT DIAGNOSIS 
OR SERVICE. FAILURE TO TAKE THE PROPER 
PRECAUTIONS COULD RESULT IN ACCIDENTAL 
AIRBAG DEPLOYMENT AND POSSIBLE PER- 
SONAL INJURY. 


1. Install the new wire harness and fuse block. 
2. Install mounting fasteners. 


3. Install the front bumper fascia. (Refer to 13 - 
FRAME & BUMPERS/BUMPERS/FRONT FASCIA - 
REMOVAL). 


4. Connect the battery negative cable. 
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IOD FUSE 
DESCRIPTION 


All vehicles are equipped with an Ignition-Off Draw (IOD) fuse that is disconnected within the Totally Integrated 
Power Module (TIPM) when the vehicle is shipped from the factory. Dealer personnel are to reconnect the IOD fuse 
in the TIPM as part of the preparation procedures performed just prior to new vehicle delivery. 


OPERATION 


The term ignition-off draw identifies a normal condition where power is being drained from the battery with the igni- 
tion switch in the Off position. The IOD fuse feeds the memory and sleep mode functions for some of the electronic 
modules in the vehicle as well as various other accessories that require battery current when the ignition switch is 
in the Off position, including the clock. The only reason the IOD fuse is disconnected is to reduce the normal IOD 
of the vehicle electrical system during new vehicle transportation and pre-delivery storage to reduce battery deple- 
tion, while still allowing vehicle operation so that the vehicle can be loaded, unloaded and moved as needed by both 
vehicle transportation company and dealer personnel. 


The IOD fuse is disconnected from Totally Integrated Power Module (TIPM) fuse cavity 18 when the vehicle is 
shipped from the assembly plant. Dealer personnel must reconnect the IOD fuse when the vehicle is being prepared 
for delivery in order to restore full electrical system operation. Once the vehicle is prepared for delivery, the IOD 
function of this fuse becomes transparent and the fuse that has been assigned the IOD designation becomes only 
another Fused В(+) circuit fuse. The IOD fuse serves no useful purpose to the dealer technician in the service or 
diagnosis of any vehicle system or condition, other than the same purpose as that of any other standard circuit 
protection device. 


The IOD fuse can be used by the vehicle owner as a convenient means of reducing battery depletion when a vehi- 
cle is to be stored for periods not to exceed about thirty days. However, it must be remembered that disconnecting 
the IOD fuse will not eliminate IOD, but only reduce this normal condition. If а vehicle will be stored for more than 
about thirty days, the battery negative cable should be disconnected to eliminate normal IOD; and, the battery 
should be tested and recharged at regular intervals during the vehicle storage period to prevent the battery from 
becoming discharged or damaged. 


REMOVAL 


NOTE: When removing or installing the IOD fuse, it is important that the ignition switch be in the Off posi- 
tion. Failure to place the ignition switch in the Off position can cause the radio display to become scram- 
bled when the IOD fuse is installed. Removing and installing the IOD fuse again with the ignition switch in 
the Off position will usually correct the scrambled radio display condition. 


1. Turn the ignition switch to the Off position. 
2. Remove the cover from the Totally Integrated Power Module (TIPM). 
3. Remove fuse 7/8 from the TIPM. 


INSTALLATION 
1. Insert fuse 7/8 into the Totally Integrated Power Module (TIPM). 
2. Install the cover to the TIPM. 
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POWER DISTRIBUTION CENTER 
DESCRIPTION 


All of the electrical current distributed throughout this vehicle is directed through the standard equipment Totally 
Integrated Power Module (TIPM) (1). The molded plastic TIPM housing is located in the left front corner of the 
engine compartment, just behind the air cleaner housing and the battery. The TIPM housing has a molded plastic 
cover. The TIPM cover is easily removed for service access and has a convenient fuse and relay layout label affixed 
to the inside surface of the cover to ensure proper component identification. 


The TIPM housing is secured to the left inner fender well an indexing pin and one screw. All of the TIPM outputs are 
through the integral engine compartment wire harness. 


OPERATION 


All of the current from the generator cable connection goes to the battery through a 10 gauge fusible link that is 
secured with a nut to the positive battery terminal at the starter. Internal connection of all the Totally Integrated 
Power Module (TIPM) circuits is accomplished by an intricate network of hard wiring and bus bars. Refer to Wiring 
Diagrams for complete circuit diagrams. 


The fusible link, fuses and relays are available for service replacement. The TIPM unit cannot be repaired and is 
only serviced as a unit with the engine compartment wire harness. If the TIPM is inoperative or damaged, the 
engine compartment wire harness assembly must be replaced. 


REMOVAL 


The TIPM (TIPM) is serviced as a unit with the engine compartment wire harness. If any internal circuit of the TIPM 
or the TIPM housing is faulty or damaged, the entire TIPM and engine compartment wire harness unit must be 
replaced. Refer to Wiring Diagrams for more information on the locations of the affected connectors. 


1. Open hood. 

2. Disconnect and isolate the battery negative cable. 

3. Disconnect each of the engine compartment wire harness connectors. 
4 


. Remove the fasteners that secure each of the engine compartment wire harness ground eyelets to the vehicle 
body and chassis components. 


5. Disengage each of the retainers that secure the engine compartment wire harness to the vehicle body and chas- 
sis components. 


6. Disengage and remove the TIPM housing from its mounting bracket. 
7. Remove the TIPM and the engine compartment wire harness from the engine compartment as a unit. 


INSTALLATION 


The Totally Integrated Power Module (TIPM) is serviced as a unit with the engine compartment wire harness. | any 
internal circuit of the TIPM or the TIPM housing is faulty or damaged, the entire TIPM and engine compartment wire 
harness unit must be replaced. 


NOTE: If the power distribution center (TIPM) is being replaced with a new unit, be certain to transfer each 
of the fuses and relays from the old power distribution center to the proper cavities of the new power dis- 
tribution center. Refer to Wiring Diagrams for the proper power distribution center cavity assignments. 


1. Position the TIPM in the engine compartment. 

2. Align the TIPM on its mounting bracket and install. 

3. Route the engine compartment wire harness from the TIPM through the engine compartment, engaging each of 
the harness retainers to the mounting provisions in the vehicle body and chassis components. Refer to Wiring 
Diagrams for more information on the harness routing and retainer locations. 

4. Install and tighten the fasteners that secure each of the engine compartment wire harness ground eyelets to the 
vehicle body and chassis components. Refer to Wiring Diagrams for more information on the ground eyelet loca- 
tions. 

5. Reconnect each of the engine compartment wire harness connectors. Refer to Wiring Diagrams for more infor- 
mation on the locations of the affected connectors. 
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6. Torque nut retaining positive battery cable at TIPM to 96 - 141 N-m (85 - 130 in. Ibs.). 
7. Reconnect the battery negative cable. 

8. Close hood. 

9. Verify vehicle and system operation. 
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RELAY 
REMOVAL 


1. Disconnect and isolate the battery negative cable. 


PM 


2. Remove cover from Totally Integrated Power mod- 
ule (TIPM). 

3. Using special tool C-4817 (1), grip the relay (2) by 
the sides and pull upward with an even effort. 


80d305c0 


INSTALLATION 


1. Align relay (2) with Totally Integrated Power Module 
(TIPM) and press into position. 

2. Install cover to TIPM. 

3. Connect battery negative cable. 


80d305c0 
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P0501-VEHICLE SPEED SENSOR 1 

PERFORMANCE (MTX NON-ABS). ......... 431 
P0501-VEHICLE SPEED SENSOR 1 

РЕНҒОНВМАКСЕ.......................... 439 
P0503-VEHICLE SPEED SENSOR 1 

ERRATIC (MTX МОМ-АВ5)................. 441 
P0506-IDLE SPEED PERFORMANCE 

LOWER THAN EXCEPTED ................ 449 
P0507-IDLE SPEED PERFORMANCE 

HIGHER THAN ЕХСЕРТЕР................ 451 
P0513-INVALID SKIM KEY .................. 453 
P0522-ENGINE OIL PRESSURE SWITCH 

CIRCUIT LOW... а риа шкал аз 455 
P0523-ENGINE OIL PRESSURE SWITCH 

CIRCUIT HIGH... ER Bets 458 
P0532-A/C PRESSURE SENSOR CIRCUIT 

Ke —————— ш ыры аныш қалар да 461 
P0533-A/C PRESSURE SENSOR CIRCUIT 

НОЕ rrr 466 
P0562-BATTERY VOLTAGE LOW ............ 470 
P0563-BATTERY VOLTAGE HIGH ........... 473 
P0571-BRAKE SWITCH 1 PERFORMANCE ..476 
P0572-BRAKE SWITCH 1 STUCK ON........ 481 
P0573-BRAKE SWITCH 1 STUCK OFF ....... 486 
P0579-SPEED CONTROL SWITCH 1 

РЕНҒОНМАКСЕ.......................... 491 
P0580-SPEED CONTROL SWITCH 1 

CIRCUIT LOW ....... 00. 496 
P0581-SPEED CONTROL SWITCH 1 

CIRCUIT HIGH ........................... 501 


P0585-SPEED CONTROL SWITCH 1-2 
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P1277-STARTER CONTROL CIRCUIT 2 LOW 


СОРВРВЕЦАПОМ.......................... 506 (TIPM) са estates Бак пивара E ERR SERE REESE 609 
P0591-SPEED CONTROL SWITCH 2 P1278-STARTER CONTROL CIRCUIT 2 

РЕНҒОНВМАМСЕ.......................... 513 HIGH (ШРМ) ix ipeI оаа АА 612 
P0592-SPEED CONTROL SWITCH 2 P1279-STARTER CONTROL CIRCUIT 2 

СІНСИІТ(ОМУ............................ 518 OPEN (TIPM) «зек Rea ие oo monn Ye 615 
P0593-SPEED CONTROL SWITCH 2 P127A-STARTER CONTROL CIRCUIT 2 

CIRCUIT HIGH ........................... 523 OVERCURRENT (ПРМ)................... 618 
P0600-SERIAL COMMUNICATION LINK ...... 528 P127C-FUEL PUMP CONTROL CIRCUIT 2 
P0601-INTERNAL MEMORY CHECKSUM LOW (TIPM) eme rmm 622 

INVALID жуз ео ee 529 P127D-FUEL PUMP CONTROL CIRCUIT 2 
P0606-INTERNAL ECM PROCESSOR ....... 530 HIGH (IPM) бета ere rernm meth 625 
Р060В-ЕТС A/D GROUND PERFORMANCE .. 531 P127E-FUEL PUMP CONTROL CIRCUIT 2 
PO60D-ETC LEVEL 2 APP PERFORMANCE ..532 OPEN (TIPM)...... n mete ts 629 
Р060Е-ЕТС LEVEL 2 TPS PERFORMANCE ..533 P127F-FUEL PUMP CONTROL CIRCUIT 2 
PO60F-ETC LEVEL 2 ECT PERFORMANCE .. 534 OVERCURRENT (ПРМ)................... 632 
P0615-STARTER CONTROL CIRCUIT-OPEN . 535 P1501-VEHICLE SPEED SENSOR 1/2 
P0616-STARTER CONTROL CIRCUIT LOW .. 539 CORRELATION — DRIVE WHEELS ........ 636 


P0617-STARTER CONTROL CIRCUIT HIGH .. 542 P1502-VEHICLE SPEED SENSOR 1/2 
P061A-ETC LEVEL 2 TORQUE CORRELATION — NON-DRIVE WHEELS ... 644 

РЕНҒОНМАМСЕ......................... 545 P1513-STARTER REQUEST SWITCH STUCK . 646 
P061C-ETC LEVEL 2 RPM PERFORMANCE .. 546 P1572-BRAKE PEDAL STUCK ON ........... 647 
P0622-GENERATOR FIELD CONTROL P1573-BRAKE PEDAL STUCK OFF .......... 652 

CIRGUIM с а ov Gs ne eet pese ал Lr ERES 547 P1593-SPEED CONTROL SWITCH 1/2 
P0625-GENERATOR FIELD CONTROL STUCK мшуге наша otal peeked eser vr ed 657 

СІНСИІТ(ОМУ............................ 551 P1602-PCM МОТ PROGRAMMED ........... 661 
P0626-GENERATOR FIELD CONTROL P1607-PCM INTERNAL SHUTDOWN TIMER 

CIRCUIT HIGH ........................... 555 SLOW ВАТ!ЇОМАПТҮ...................... 662 
P0627-FUEL PUMP CONTROL CIRCUIT/ P1618-SENSOR REFERENCE VOLTAGE 1 

OPEN ал exei ақан ыы ep алевии 559 CIRCUIT ЕВВАТІС........................ 664 
P0628-FUEL PUMP CONTROL CIRCUIT P1628-SENSOR REFERENCE VOLTAGE 

LOW CEDERE 563 CIRCUIT ЕНБВАТІС........................ 669 
P0629-FUEL PUMP CONTROL CIRCUIT P1696-EEPROM MEMORY WRITE DENIED/ 

HIGH КОЛКО Аа С КЕЛ ОС ОО de 566 INVALID. слано ааа ERR 674 
Р062С-ЕТС LEVEL 2 MPH PERFORMANCE .. 569 P1697—EMR (SRI) MILEAGE NOT STORED .. 676 
P0630-VIN NOT PROGRAMMED IN POM ....570 P1861-SIPHON LINE DISCONNECTED ...... 677 
P0632-ODOMETER NOT PROGRAMMED IN P2004-INTAKE MANIFOLD RUNNER 

РОМ sr e в hee hohe bed ve tata 571 CONTROL STUCK ОРЕМ.................. 680 
P0633-SKIM SECRET KEY NOT STORED IN P2006-INTAKE MANIFOLD RUNNER 

РОМ menu Db RE rm Rare EG ана 572 CONTROL STUCK CLOSED ............... 685 
P063A-GENERATOR VOLTAGE SENSE P2009-INTAKE MANIFOLD RUNNER 

CIBGULI заана ан ен Вина 573 (SWIRL) CONTROL CIRCUIT LOW ......... 690 
P0642-SENSOR REFERENCE VOLTAGE 1 P2010-INTAKE MANIFOLD RUNNER 

СІНСИӨІТ(ОМУ............................ 577 (SWIRL) CONTROL CIRCUIT HIGH......... 694 
P0643-SENSOR REFERENCE VOLTAGE 1 P2016-INTAKE MANIFOLD RUNNER 

CIRCUIT HIGH ........................... 582 POSITION SENSOR CIRCUIT LOW......... 698 
P0646-A/C CONTROL CIRCUIT LOW ........ 585 P2017-INTAKE MANIFOLD RUNNER 
P0647-A/C CONTROL CIRCUIT HIGH ........ 589 POSITION SENSOR CIRCUIT HIGH ........ 703 
P0652-SENSOR REFERENCE VOLTAGE 2 P2066-FUEL LEVEL SENSOR 2 

СІНСИІТ(ОМУ............................ 593 РЕНҒОНМАКСЕ.......................... 707 
P0653-SENSOR REFERENCE VOLTAGE 2 P2067-FUEL LEVEL SENSOR 2 CIRCUIT 

CIRCUIT HIGH ........................... 597 көт 711 
P0700-TRANSMISSION CONTROL SYSTEM P2068-FUEL LEVEL SENSOR 2 CIRCUIT 

(МИЕ REQUEST) оц 600 HIGEL irr о ОГЛ ГОО ТОО Г 714 
P0703-BRAKE SWITCH 2 PERFORMANCE .. 601 P2072-ELECTRONIC THROTTLE CONTROL 
P0850-PARK/NEUTRAL SWITCH SYSTEM -ІСЕВІОСКАСЕ................ 718 

РЕНҒОНМАМСЕ......................... 606 P2074-MAP/TPS CORRELATION - HIGH 
P1115-GENERAL TEMPERATURE AIRFLOW/VACUUM LEAK DETECTED. ..... 719 

ВАТІОМАНТҮҰ........................... 607 
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P2088-BANK 1 CAMSHAFT 1 POSITION 

ACTUATOR CIRCUIT LOW ................ 722 
P2089-BANK 1 CAMSHAFT 1 POSITION 

ACTUATOR CIRCUIT НЕВН... 726 
P2090-BANK 1 CAMSHAFT 2 POSITION 

ACTUATOR CIRCUIT LOW ................ 730 
P2091-BANK 1 CAMSHAFT 2 POSITION 

ACTUATOR CIRCUIT HIGH................ 734 
P2096-DOWNSTREAM FUEL TRIM SYSTEM 

T EEAN ТТТ? 738 
P2097-DOWNSTREAM FUEL TRIM SYSTEM 

T RICH. укш жаке ded eed ad ee eet vie 744 
P2100-ELECTRONIC THROTTLE CONTROL 

MOTOR СІАСИІТ......................... 750 
P2101-ELECTRONIC THROTTLE CONTROL 

MOTOR РЕВЕОВМАКСЕ.................. 755 
P2107-ELECTRONIC THROTTLE CONTROL 

MODULE PROCESSOR ................... 757 
P2108-ELECTRONIC THROTTLE CONTROL 

MODULE PERFORMANCE ................ 758 
P2110-ELECTRONIC THROTTLE CONTROL 

- FORCED LIMITED АРМ. ................. 759 
P2111-ELECTRONIC THROTTLE CONTROL 

= UNABLE TO СОБЕ ..................... 764 
P2112-ELECTRONIC THROTTLE CONTROL 

- UNABLE TO OPEN ...................... 770 


P2115-ACCELERATOR PEDAL POSITION 
SENSOR 1 MINIMUM STOP 
РЕНҒОНВМАМСЕ.......................... 775 

P2116-ACCELERATOR PEDAL POSITION 
SENSOR 2 MINIMUM STOP 


РЕНҒОНВМАМСЕ.......................... 776 
P2118-ELECTRONIC THROTTLE CONTROL 
MOTOR CURRENT PERFORMANCE ....... 777 
P2122-ACCELERATOR PEDAL POSITION 
SENSOR 1 CIRCUIT LOW ................. 782 
P2123-ACCELERATOR PEDAL POSITION 
SENSOR 1 CIRCUIT НІСН................. 788 
P2127-ACCELERATOR PEDAL POSITION 
SENSOR 2 СІНСІЛТІОУУ................. 793 
P2128-ACCELERATOR PEDAL POSITION 
SENSOR 2 CIRCUIT НЕН..... 799 
P2135-THROTTLE POSITION SENSOR 12 
СОВЋАЕГАТІОМ........................... 804 
P2138-ACCELERATOR PEDAL POSITION 
SENSOR 1/2 CORRELATION .............. 814 


P2166-ACCELERATOR PEDAL POSITION 
SENSOR 1 MAXIMUM STOP 
РЕНҒОНМАМСЕ.......................... 820 

P2167-ACCELERATOR PEDAL POSITION 
SENSOR 2 MAXIMUM STOP 
РЕНҒОНВМАМСЕ.......................... 821 

P2172-HIGH AIRFLOW/VACUUM LEAK 
DETECTED (INSTANTANEOUS 


АССОМОІАТІОМ)......................... 822 
P2173-HIGH AIRFLOW/VACUUM LEAK 
DETECTED (SLOW ACCUMULATION) ...... 825 


P2174-LOW AIRFLOW/RESTRICTION 
DETECTED (INSTANTANEOUS 
АССОМШАТЮМ).......................... 

P2175-LOW AIRFLOW/RESTRICTION 
DETECTED (SLOW ACCUMULATION) ...... 

P2181-COOLING SYSTEM PERFORMANCE . 

P2184-ENGINE COOLANT TEMPERATURE 
SENSOR 2 CIRCUIT LOW................. 

P2185-ENGINE COOLANT TEMPERATURE 
SENSOR 2 CIRCUIT НСН................. 

P2299-BRAKE PEDAL POSITION / 
ACCELERATOR PEDAL POSITION 
ІМСОМРАТІВІЕ........................... 

P2301-IGNITION COIL 1 CIRCUIT HIGH 

P2302-IGNITION COIL 1 SECONDARY 
CIRCUIT-INSUFFICIENT IONIZATION. ...... 

P2304-IGNITION COIL 2 CIRCUIT HIGH 

P2305-IGNITION COIL 2 SECONDARY 
CIRCUIT-INSUFFICIENT IONIZATION. ...... 

P2307-IGNITION COIL 3 CIRCUIT HIGH 

P2308-IGNITION COIL 3 SECONDARY 
CIRCUIT-INSUFFICIENT IONIZATION. ...... 

P2310-IGNITION COIL 4 CIRCUIT HIGH 

P2311-IGNITION COIL 4 SECONDARY 
CIRCUIT-INSUFFICIENT IONIZATION. ...... 

P2503-CHARGING SYSTEM OUTPUT LOW .. 

P2504-CHARGING SYSTEM OUTPUT HIGH .. 

P1607-PCM INTERNAL SHUTDOWN TIMER 
SLOW ВАТ!ОМАПТҮ...................... 

U0001-CAN СВ06......................... 

U0101-LOST COMMUNICATION WITH ТОМ .. 

U0121-LOST COMMUNICATION WITH 
ANTI-LOCK BRAKE MODULE.............. 

U0140-LOST COMMUNICATION WITH BODY 
CONTROL MODULE ...................... 

U0141-LOST COMMUNICATION WITH IPM 
(FCM/TIPM) 

U0155-LOST COMMUNICATION WITH 


U0168-LOST COMMUNICATION WITH 
VEHICLE SECURITY MODULE (SKREEM/ 
WOM) MER EORR UE 


MESSAGE. „с pated m 
U110F-LOST FUEL VOLUME MESSAGE ..... 
U1110-LOST VEHICLE SPEED MESSAGE .... 
U1113-LOST A/C PRESSURE MESSAGE ..... 
U1120-LOST WHEEL DISTANCE MESSAGE .. 
U1403-IMPLAUSIBLE FUEL LEVEL SIGNAL .. 
U1411-IMPLAUSIBLE FUEL VOLUME 

SIGNAL RECEIVED ....................... 
U1412-IMPLAUSIBLE VEHICLE SPEED 

SIGNAL RECEIVED ....................... 
U1417-IMPLAUSIBLE LEFT WHEEL 

DISTANCE SIGNAL RECEIVED ............ 
U1418-IMPLAUSIBLE RIGHT WHEEL 

DISTANCE SIGNAL RECEIVED............. 


PM 
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PRE-DIAGNOSTIC TROUBLESHOOTING *HARD START FUEL SYSTEM .............. 922 
PROCEDURE «x prr кесе a Rs 913 “МО CRANK CONDITION ................... 925 

“INTERMITTENT DTC ...................... 915 “МО RESPONSE WITH A NO START 

“CHECKING THE FUEL DELIVERY SYSTEM . 916 CONDITION а редова чие bee ви ка 930 

“ENGINE CRANKS BUT DOES NOT START .. 919 VERIFICATION ТЕЅТ ....................... 936 


*FUEL PRESSURE LEAK DOWN ............ 921 
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DIAGNOSIS AND TESTING 
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РМ-------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9-7 
P000A-BANK 1 CAMSHAFT 1 POSITION SLOW RESPONSE 


n x tC MODULE. 
| | TOTALLY 
Т INTEGRATED 
| usd SENSOR- 
| | CAMSHAFT 1/2 
s POSITION 
| 15А | 
| СМР 12 SENSOR 
! SIGNAL GROUND 
pu A bec 
5 Y 610 | | 
K855 Kad коб 
K343 ! | | 
: Т DB/BR ВРАТ 
DBILG 
е е 5102 
4 М C100 d c Цел 
2 2 
РКМ. РКІ P, 
киз | 
а i BRAYT 
i SENSOR- 
CRANKSHAFT 
POSITION 
€ — — — е 5103 
СКР SENSOR 
SIGNAL GROUND 
киз киз 3 2 
16 16 
BRIYL ВАМ. ка " 
| 2 
BRILB DBIDG 
2 
SOLENOID- é a En 
CAMSHAFT 1/1 
POSITION КЫЙ du 
2 2 
2 DB/DG DBIDG 
SOLENOID- | 
CAMSHAFT 1/2 ККЕ 
POSITION SENSOR " 
| GROUND CAMSHAFT 1/1 
POSITION 
D 5VOLT СМР 1/1 
i SUPPLY SIGNAL 
BRANT 
1 | 
K857 
2 
w BRILG 
DBAIT 
e 5105 
K857 K44 
2 2 
BRILG DBIGY 
п д C2 72 Å 02 мде? mez в Дега 42, с2 51 A. C2 3 До? "em 
B ED NENNEN ON NE ЕН NE MEE NE ME 
CONTROL CONTROL SUPPLY SIGNAL GROUND SUPPLY КЕТТІ ши С ЕСІ 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
Variable Valve Timing (VVT) rationality is monitored under the following conditions: (1) Cam phasing is com- 
manded off of the default (lockpin) position; (2) Oil temperature is between 15° F and 280° F (-9°C to 138°C); 
(3) Battery voltage is greater than 10 volts; (3) Engine speed is at least 1000 to 1400 rpm, depending on oil 
temperature; (4) No CMP sensor, CKP sensor, or OBDI plausibility errors. Before VVT can be enabled, refer- 
ence adaptation must be completed. 

e Set Condition: 
The actual camshaft phasing setpoint does not match the desired camshaft phasing setpoint. 


Possible Causes 


INTERMITTENT DTC 
ENGINE OIL DIRTY OR CONTAMINATED 
INCORRECT ENGINE OIL VISCOSITY 


(K343) FUSED MAIN RELAY OUTPUT CIRCUIT HIGH RESISTANCE 
(K76) CMP 1/1 CONTROL CIRCUIT HIGH RESISTANCE 
CAMSHAFT 1/1 POSITION SOLENOID 

CAMSHAFT PHASER 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Theory of Operation 


Dual Variable Valve Timing (VVT) allows the PCM to monitor and adjust the position of each camshaft, based on 
desired torque levels and engine operating conditions. The PCM controls two solenoid operated control valves, one 
for each camshaft, that are used to direct oil pressure to hydraulic actuators mounted between each camshaft and 
its driving sprocket. The oil pressure alters the angular position or phasing of each camshaft relative to crankshaft 
rotation. A sensor is used to monitor the position of each camshaft. 


Diagnostic Test 


1. DTC IS ACTIVE 


NOTE: Diagnose and repair any system voltage DTCs before continuing with this test. 

NOTE: Diagnose and repair any CMP sensor or CKP sensor DTCs before continuing with this test. 

NOTE: Diagnose and repair any oil pressure or oil pressure sensor DTCs before continuing with this test. 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 

Test drive the vehicle under the conditions in which the DTC is monitored, as outlined above. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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2. ENGINE OIL DIRTY OR CONTAMINATED 


Turn the ignition off. 
Inspect engine oil for signs of contamination, sludge, or foreign material. 


Were any problems found? 


Yes »» Clean the engine oil system, including oil passages and, if necessary, replace the Oil Control Valve inlet 
screen(s), in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to З 


Js INCORRECT ENGINE OIL VISCOSITY 
Review service history to determine if the correct viscosity engine oil was used. 


Were any problems found? 


Yes >> Change the engine oil in accordance with the Service Information and retest. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Goto4 


4. CAMSHAFT 1/1 POSITION SOLENOID CONTROL ACTUATION 


Turn the ignition on. 
With the scan tool, actuate the Camshaft 1/1 Position Solenoid control to toggle on and off. 
Listen for the Camshaft 1/1 Position Solenoid to click open and closed during the actuation. 


Does the Camshaft 1/1 Position Solenoid click open and closed during the actuation? 


Yes >> Со to 8 
No >> Со to 5 


5. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT HIGH RESISTANCE 
Turn the ignition off. 

Disconnect the Camshaft 1/1 Position Solenoid connector. 

Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (K343) Fused 
Main Relay Output circuit in the Camshaft 1/1 Position Solenoid har- 


ness connector. E3 

NOTE: The test light should be illuminated and bright. Compare . = | 

the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


SOLENOID- 
CAMSHAFT 1/1 


Yes >> Go to 6 POSITION 
No >> Repair the (K343) Fused Main Relay Output circuit for high genu 81829178 
resistance. Ыыж 


Perform the PCM Verification Test Мег. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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6. (K76) CMP 1/1 CONTROL CIRCUIT HIGH RESISTANCE 
With the scan tool, actuate the Camshaft 1/1 Position Solenoid control 
to the ON (10096) position. 


Using a 12 volt test light connected to 12 volts, check the (K76) CMP 
1/1 Control circuit in the Camshaft 1/1 Position Solenoid harness con- 
nector. 


NOTE: The test light should be illuminated and bright. Compare 
"Седи. 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


iis d Ge ш у SOLENOID- 
No »» Repair the (K76) CMP 1/1 Control circuit for high resis- 2.” 


POSITION 


tance. (GAS) 81829181 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


7. CAMSHAFT 11 POSITION ЗОГЕМОШ 


Turn the ignition off. 

Inspect the wiring and connectors between the Camshaft 1/1 Position Solenoid and the Powertrain Control Module 
(PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Remove the Camshaft 1/1 Position Solenoid in accordance with the Service Information. 


Inspect the Camshaft 1/1 Position Solenoid for contamination, foreign material, or any condition that would restrict 
movement of the valve. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Camshaft 1/1 Position Solenoid in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


8 . CAMSHAFT PHASER 


Turn the ignition off. 

Remove the appropriate Camshaft Phaser in accordance with the Service information. 

Inspect the Phaser for contamination, foreign material, or any condition that would restrict operation of the Phaser. 
Inspect the Phaser oil passages for signs of sludge or foreign material. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace the appropriate Camshaft Phaser in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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POOOB-BANK 1 CAMSHAFT 2 POSITION SLOW RESPONSE 
- те — MODULE. 
|. Tt | TOTALLY 
| 7 INTEGRATED шайы 
| FUSE | POWER CAMSHAFT 1/2 
26 POSITION 
| 15А | 
| СМР 12 SENSOR 
| SIGNAL GROUND 
LIN LII ca 
5 Y 610 1 3 2 
K855 Kad K915 
K343 ; з | 
18 OR DBÆR BRANT 
DBILG 
е е 5102 
+ у е100 F855 Ре озот 
2 2 
РКМ. РКІ "t 
киз i 
18 | BRANT 
BR/YL SENSOR- 
CRANKSHAFT 
POSITION 
е е 5103 
SENSOR 
GROUND 
киз киз 3 2 
16 16 
BRAL ВАЛИ. ка K900 
2 2 
BRILB DBIDG 
2 
SOLENOID- е ® 5106 
CAMSHAFT 1/1 
POSITION K900 K900 
1 2 
А DBDG 0809 
SOLENOID- А 
CAMSHAFT 1/2 еи 
POSITION : 
| и CAMSHAFT 1/1 
POSITION 
к 5 VOLT CMP 1/1 
1 SUPPLY SIGNAL 
BRANT 
1 1 3 
K857 
K276 
4 BRILG 
DBAIT 
e S105 
K857 ки 
2 2 
BRILG DB/GY 
п д C2 п А62 иде 162 80 А62 262 51 A 62 33 A C2 58 Д C2 
Е ae a RU Oe | MODULE: 
CMP 1/1 СМР 12 БУТ CKP SENSOR — 5VOLT CMP 1/1 CMP 12 SENSOR | 
CONTROL CONTROL SUPPLY SIGNAL GROUND SUPPLY SIGNAL SIGNAL GROUND онаа 
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For а complete wiring diagram Refer to Section 8W 
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е When Monitored: 
Variable Valve Timing (VVT) rationality is monitored under the following conditions: (1) Cam phasing is com- 
manded off of the default (lockpin) position; (2) Oil temperature is between 15° F and 280° F (-9°C to 138°C); 
(3) Battery voltage is greater than 10 volts; (3) Engine speed is at least 1000 to 1400 rpm, depending on oil 
temperature; (4) No CMP sensor, CKP sensor, or OBDI plausibility errors. Before VVT can be enabled, refer- 
ence adaptation must be completed. 

e Set Condition: 
The actual camshaft phasing setpoint does not match the desired camshaft phasing setpoint. 


Possible Causes 


INTERMITTENT DTC 
ENGINE OIL DIRTY OR CONTAMINATED 
INCORRECT ENGINE OIL VISCOSITY 


(K343) FUSED MAIN RELAY OUTPUT CIRCUIT HIGH RESISTANCE 
(K276) CMP 1/2 CONTROL CIRCUIT HIGH RESISTANCE 
CAMSHAFT 1/2 POSITION SOLENOID 

CAMSHAFT PHASER 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Theory of Operation 


Dual Variable Valve Timing (VVT) allows the PCM to monitor and adjust the position of each camshaft, based on 
desired torque levels and engine operating conditions. The PCM controls two solenoid operated control valves, one 
for each camshaft, that are used to direct oil pressure to hydraulic actuators mounted between each camshaft and 
its driving sprocket. The oil pressure alters the angular position or phasing of each camshaft relative to crankshaft 
rotation. A sensor is used to monitor the position of each camshaft. 


Diagnostic Test 


1. DTC 15 АСТМЕ 


NOTE: Diagnose and repair any system voltage DTCs before continuing with this test. 

NOTE: Diagnose and repair any CMP sensor or CKP sensor DTCs before continuing with this test. 

NOTE: Diagnose and repair any oil pressure or oil pressure sensor DTCs before continuing with this test. 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 

Test drive the vehicle under the conditions in which the DTC is monitored, as outlined above. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


РМ —Л———— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9-13 


2. ENGINE ОП DIRTY OR CONTAMINATED 


Turn the ignition off. 
Inspect engine oil for signs of contamination, sludge, or foreign material. 


Were any problems found? 


Yes »» Clean the engine oil system, including oil passages and, if necessary, replace the Oil Control Valve inlet 
screen(s), in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to З 


Js INCORRECT ENGINE OIL VISCOSITY 
Review service history to determine if the correct viscosity engine oil was used. 


Were any problems found? 


Yes >> Change the engine oil in accordance with the Service Information and retest. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. CAMSHAFT 1/2 POSITION SOLENOID CONTROL ACTUATION 


Turn the ignition on. 
With the scan tool, actuate the Camshaft 1/2 Position Solenoid control to toggle on and off. 
Listen for the Camshaft 1/2 Position Solenoid to click open and closed during the actuation. 


Does the Camshaft 1/2 Position Solenoid click open and closed during the actuation? 


Yes >> Со to 8 
No >> Со to 5 


5. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT HIGH RESISTANCE 
Turn the ignition off. 

Disconnect the Camshaft 1/2 Position Solenoid connector. 

Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (K343) Fused 
Main Relay Output circuit in the Camshaft 1/2 Position Solenoid har- 


ness connector. (5 =) 

NOTE: The test light should be illuminated and bright. Compare | = | 

the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


SOLENOID- 
CAMSHAFT 1/2 


Yes >> Go to 6 POSITION 
No >> Repair the (K343) Fused Main Relay Output circuit for high (GAS) 8182918b 
resistance. PJ 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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6. (K276) CMP 1/2 CONTROL CIRCUIT HIGH RESISTANCE 
With the scan tool, actuate the Camshaft 1/2 Position Solenoid control 
to the ON (10096) position. 


Using a 12 volt test light connected to 12 volts, check the (K276) CMP 
1/2 Control circuit in the Camshaft 1/2 Position Solenoid harness con- 
nector. 


NOTE: The test light should be illuminated and bright. Compare Е: ) 
2 [mm] 1 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


таз СОЯ SOLENOID- 
No >> Repair the (K276) CMP 1/2 Control circuit for high resis- рер 


POSITION 


tance. (GAS) 8182918f 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


7. CAMSHAFT 1/2 POSITION ЗОГЕМОШ 


Turn the ignition off. 

Inspect the wiring and connectors between the Camshaft 1/2 Position Solenoid and the Powertrain Control Module 
(PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Remove the Camshaft 1/2 Position Solenoid in accordance with the Service Information. 


Inspect the Camshaft 1/2 Position Solenoid for contamination, foreign material, or any condition that would restrict 
movement of the valve. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Camshaft 1/2 Position Solenoid in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


8 . CAMSHAFT PHASER 


Turn the ignition off. 

Remove the appropriate Camshaft Phaser in accordance with the Service information. 

Inspect the Phaser for contamination, foreign material, or any condition that would restrict operation of the Phaser. 
Inspect the Phaser oil passages for signs of sludge or foreign material. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace the appropriate Camshaft Phaser in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9-15 
Р0010-ВАМК 1 CAMSHAFT 1 POSITION ACTUATOR CIRCUIT OPEN 
- те — MODULE. 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 

e Set Condition: 
The PCM detects that the actual state of the Camshaft 1/1 Position Solenoid does not match the intended 
state. 


Possible Causes 


INTERMITTENT DTC 
(K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K76) CMP 1/1 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
CAMSHAFT 1/1 POSITION SOLENOID 


POWERTRAIN CONTROL MODULE (PCM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Camshaft 1/1 Position Solenoid connector. 
Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (K343) Fused 
Main Relay Output circuit in the Camshaft 1/1 Position Solenoid har- 


ness connector. EJ 

NOTE: The test light should be illuminated and bright. Compare : = | 

the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


SOLENOID- 


Yes >> Goto3 POSITION 


No >> Repair the (K343) Fused Main Relay Output circuit for an (SSR) 81829178 


open circuit or high resistance. 
Perform the PCM Verification Test Мег. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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3. (К76) CMP 1/1 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. S 
Measure the resistance of the (K76) CMP 1/1 Control circuit between [0] 


the Camshaft 1/1 Position Solenoid harness connector and the Power- (Go) 
train Control Module (PCM) harness connector. Ғы 

Is the resistance below 5.0 ohms? pop 1 
Уез >> Go to 4 и di W^ 


No >> Repair the (K76) CMP 1/1 Control circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). | | И 


О 38 ій D POSITION 
(645) 


SOLENOID- 


MODULE- 
POWERTRAIN 


CONTROL C2 81856cc7 


(GAS) 


4. CAMSHAFT 1/1 POSITION SOLENOID 


Connect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
With the scan tool, actuate the Camshaft 1/1 Position Solenoid control to the ON (100%) position. 


Using a 12 volt test light connected to 12 volts, check the (K76) CMP 1/1 Control circuit in the Camshaft 1/1 Posi- 
tion Solenoid harness connector. 


NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 
tion to the battery. 


Is the test light illuminated and bright? 
Yes >> Replace the Camshaft 1/1 Position Solenoid in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 5 


5. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/1 Posi- 
tion Solenoid and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9 - 18 ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
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For а complete wiring diagram Refer to Section 8W 
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• When Monitored: 
Variable Valve Timing (VVT) rationality is monitored under the following conditions: (1) Cam phasing is com- 
manded off of the default (lockpin) position; (2) Oil temperature is between 15° F and 280? Е (-9°C to 138°C); 
(3) Battery voltage is greater than 10 volts; (3) Engine speed is at least 1000 to 1400 rpm, depending on oil 
temperature; (4) No CMP sensor, CKP sensor, or OBDI plausibility errors. Before VVT can be enabled, refer- 
ence adaptation must be completed. 

e Set Condition: 
The actual camshaft phasing setpoint does not match the desired camshaft phasing setpoint. 


Possible Causes 


INTERMITTENT DTC 
ENGINE OIL DIRTY OR CONTAMINATED 
INCORRECT ENGINE OIL VISCOSITY 


(K343) FUSED MAIN RELAY OUTPUT CIRCUIT HIGH RESISTANCE 
(K76) CMP 1/1 CONTROL CIRCUIT HIGH RESISTANCE 
CAMSHAFT 1/1 POSITION SOLENOID 

CAMSHAFT PHASER 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Theory of Operation 


Dual Variable Valve Timing (VVT) allows the PCM to monitor and adjust the position of each camshaft, based on 
desired torque levels and engine operating conditions. The PCM controls two solenoid operated control valves, one 
for each camshaft, that are used to direct oil pressure to hydraulic actuators mounted between each camshaft and 
its driving sprocket. The oil pressure alters the angular position or phasing of each camshaft relative to crankshaft 
rotation. A sensor is used to monitor the position of each camshaft. 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: Diagnose and repair any system voltage DTCs before continuing with this test. 

NOTE: Diagnose and repair any CMP sensor or CKP sensor DTCs before continuing with this test. 

NOTE: Diagnose and repair any oil pressure or oil pressure sensor DTCs before continuing with this test. 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 


Test drive the vehicle under the conditions in which the DTC is monitored, as outlined above. 
With the scan tool, select View DTOs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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2. ENGINE OIL DIRTY OR CONTAMINATED 


Turn the ignition off. 
Inspect engine oil for signs of contamination, sludge, or foreign material. 


Were any problems found? 


Yes »» Clean the engine oil system, including oil passages and, if necessary, replace the Oil Control Valve inlet 
screen(s), in accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 3 


Js INCORRECT ENGINE OIL VISCOSITY 
Review service history to determine if the correct viscosity engine oil was used. 


Were any problems found? 
Yes >> Change the engine oil in accordance with the Service Information and retest. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Со 04 


4. CAMSHAFT 11 POSITION SOLENOID CONTROL ACTUATION 


Turn the ignition on. 
With the scan tool, actuate the Camshaft 1/1 Position Solenoid control to toggle on and off. 
Listen for the Camshaft 1/1 Position Solenoid to click open and closed during the actuation. 


Does the Camshaft 1/1 Position Solenoid click open and closed during the actuation? 


Yes >> Со to 8 
No >> Со to 5 


b. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Camshaft 1/1 Position Solenoid connector. 
Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (K343) Fused 
Main Relay Output circuit in the Camshaft 1/1 Position Solenoid har- 


ness connector. E3 

NOTE: The test light should be illuminated and bright. Compare . = | 

the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


SOLENOID- 
CAMSHAFT 1/1 


Yes >> Go to 6 POSITION 
No >> Repair the (K343) Fused Main Relay Output circuit for high genu 81829178 
resistance. Ыыж 


Perform the PCM Verification Test Мег. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ—— и ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9-21 


6. (K76) CMP 1/1 CONTROL CIRCUIT HIGH RESISTANCE 
With the scan tool, actuate the Camshaft 1/1 Position Solenoid control 
to the ON (10096) position. 


Using a 12 volt test light connected to 12 volts, check the (K76) CMP 
1/1 Control circuit in the Camshaft 1/1 Position Solenoid harness con- 
nector. 


NOTE: The test light should be illuminated and bright. Compare 
"Седи. 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


Yes >> Go to 7 SOLENOID- 
No >> Repair the (K76) CMP 1/1 Control circuit for high resis- . 
Тапсе. (GAS) 


81829181 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


7. CAMSHAFT 11 POSITION ЗОГЕМОШ 


Turn the ignition off. 

Inspect the wiring and connectors between the Camshaft 1/1 Position Solenoid and the Powertrain Control Module 
(PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Remove the Camshaft 1/1 Position Solenoid in accordance with the Service Information. 


Inspect the Camshaft 1/1 Position Solenoid for contamination, foreign material, or any condition that would restrict 
movement of the valve. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Camshaft 1/1 Position Solenoid in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


8 . CAMSHAFT PHASER 


Turn the ignition off. 

Remove the appropriate Camshaft Phaser in accordance with the Service information. 

Inspect the Phaser for contamination, foreign material, or any condition that would restrict operation of the Phaser. 
Inspect the Phaser oil passages for signs of sludge or foreign material. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace the appropriate Camshaft Phaser in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-22 ENGINE ELECTRICAL DIAGNOSTICS - СРЕС PM 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The PCM detects that the actual state of the Camshaft 1/2 Position Solenoid does not match the intended 
state. 


Possible Causes 


INTERMITTENT DTC 
(K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K276) CMP 1/2 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
CAMSHAFT 1/2 POSITION SOLENOID 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. отс 1$ ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 


Disconnect the Camshaft 1/2 Position Solenoid connector. 
Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (K343) Fused 
Main Relay Output circuit in the Camshaft 1/2 Position Solenoid har- 


ness connector. eS 

NOTE: The test light should be illuminated and bright. Compare ? = ' 

the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


SOLENOID- 


Yes >> Goto3 ди 


(GAS) 


No >> Repair the (K343) Fused Main Relay Output circuit for an 8182918b 


open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-24 ENGINE ELECTRICAL DIAGNOSTICS - GPEC ———— — — —— — —— —————————————— PM 


3. (K276) CMP 1/2 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. ан 
Measure the resistance of the (K276) CMP 1/2 Control circuit between С) 


the Camshaft 1/2 Position Solenoid harness connector and the Power- (Go) 
train Control Module (PCM) harness connector. Ғы 

Is the resistance below 5.0 ohms? ВИ | 
Үе$ >> Go to 4 di и 


Мо >> Repair the (K276) CMP 1/2 Control circuit for an open cir- 
cuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). L 


SOLENOID- 
4 m| CAMSHAFT 1/2 


H bo ia О POSITION 
ап пп (GAS) 


MODULE- 
POWERTRAIN 


«онто. ca 81856са7 


4. CAMSHAFT 1/2 POSITION ЗОГЕМОШ 


Connect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
With the scan tool, actuate the Camshaft 1/2 Position Solenoid control to the ON (100%) position. 


Using a 12 volt test light connected to 12 volts, check the (K276) CMP 1/2 Control circuit in the Camshaft 1/2 
Position Solenoid harness connector. 


NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 
tion to the battery. 


Is the test light illuminated and bright? 
Yes >> Replace the Camshaft 1/2 Position Solenoid in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Со to5 


5. POWERTRAIN CONTROL MODULE (PCM) 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/2 Posi- 
tion Solenoid and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 
Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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е When Monitored: 
Variable Valve Timing (VVT) rationality is monitored under the following conditions: (1) Cam phasing is com- 
manded off of the default (lockpin) position; (2) Oil temperature is between 15? F and 280? Е (-9°C to 138°C); 
(3) Battery voltage is greater than 10 volts; (3) Engine speed is at least 1000 to 1400 rpm, depending on oil 
temperature; (4) No CMP sensor, CKP sensor, or OBDI plausibility errors. Before VVT can be enabled, refer- 
ence adaptation must be completed. 

e Set Condition: 
The actual camshaft phasing setpoint does not match the desired camshaft phasing setpoint. 


Possible Causes 


INTERMITTENT DTC 
ENGINE OIL DIRTY OR CONTAMINATED 
INCORRECT ENGINE OIL VISCOSITY 


(K343) FUSED MAIN RELAY OUTPUT CIRCUIT HIGH RESISTANCE 
(K276) CMP 1/2 CONTROL CIRCUIT HIGH RESISTANCE 
CAMSHAFT 1/2 POSITION SOLENOID 

CAMSHAFT PHASER 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Theory of Operation 


Dual Variable Valve Timing (VVT) allows the PCM to monitor and adjust the position of each camshaft, based on 
desired torque levels and engine operating conditions. The PCM controls two solenoid operated control valves, one 
for each camshaft, that are used to direct oil pressure to hydraulic actuators mounted between each camshaft and 
its driving sprocket. The oil pressure alters the angular position or phasing of each camshaft relative to crankshaft 
rotation. A sensor is used to monitor the position of each camshaft. 


Diagnostic Test 


1. DTC 15 АСТМЕ 


NOTE: Diagnose and repair any system voltage DTCs before continuing with this test. 

NOTE: Diagnose and repair any CMP sensor or CKP sensor DTCs before continuing with this test. 

NOTE: Diagnose and repair any oil pressure or oil pressure sensor DTCs before continuing with this test. 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 

Test drive the vehicle under the conditions in which the DTC is monitored, as outlined above. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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2. ENGINE OIL DIRTY OR CONTAMINATED 


Turn the ignition off. 
Inspect engine oil for signs of contamination, sludge, or foreign material. 


Were any problems found? 


Yes >> Clean the engine oil system, including oil passages and, if necessary, replace the Oil Control Valve inlet 
screen(s), in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to З 


Js INCORRECT ENGINE OIL VISCOSITY 
Review service history to determine if the correct viscosity engine oil was used. 


Were any problems found? 


Yes >> Change the engine oil in accordance with the Service Information and retest. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. CAMSHAFT 1/2 POSITION SOLENOID CONTROL ACTUATION 


Turn the ignition on. 
With the scan tool, actuate the Camshaft 1/2 Position Solenoid control to toggle on and off. 
Listen for the Camshaft 1/2 Position Solenoid to click open and closed during the actuation. 


Does the Camshaft 1/2 Position Solenoid click open and closed during the actuation? 


Yes >> Со to 8 
No >> Со to 5 


5. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT HIGH RESISTANCE 
Turn the ignition off. 

Disconnect the Camshaft 1/2 Position Solenoid connector. 

Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (K343) Fused 
Main Relay Output circuit in the Camshaft 1/2 Position Solenoid har- 


ness connector. (5 =) 

NOTE: The test light should be illuminated and bright. Compare | = | 

the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


SOLENOID- 
CAMSHAFT 1/2 


Yes >> Go to 6 POSITION 
No >> Repair the (K343) Fused Main Relay Output circuit for high (GAS) 8182918b 
resistance. PJ 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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6. (K276) CMP 1/2 CONTROL CIRCUIT HIGH RESISTANCE 
With the scan tool, actuate the Camshaft 1/2 Position Solenoid control 
to the ON (100%) position. 


Using a 12 volt test light connected to 12 volts, check the (K276) CMP 
1/2 Control circuit in the Camshaft 1/2 Position Solenoid harness con- 
nector. 


NOTE: The test light should be illuminated and bright. Compare Е: ) 
2 [mm] 1 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


таз СОЯ SOLENOID- 
No >> Repair the (K276) CMP 1/2 Control circuit for high resis- рер 


POSITION 


tance. (GAS) 8182918f 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


7. CAMSHAFT 1/2 POSITION ЗОГЕМОШ 


Turn the ignition off. 

Inspect the wiring and connectors between the Camshaft 1/2 Position Solenoid and the Powertrain Control Module 
(PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Remove the Camshaft 1/2 Position Solenoid in accordance with the Service Information. 


Inspect the Camshaft 1/2 Position Solenoid for contamination, foreign material, or any condition that would restrict 
movement of the valve. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Camshaft 1/2 Position Solenoid in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


8 . CAMSHAFT PHASER 


Turn the ignition off. 

Remove the appropriate Camshaft Phaser in accordance with the Service information. 

Inspect the Phaser for contamination, foreign material, or any condition that would restrict operation of the Phaser. 
Inspect the Phaser oil passages for signs of sludge or foreign material. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace the appropriate Camshaft Phaser in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the engine speed present and within a calibrated amount. 

e Set Condition: 
The PCM detects that the camshaft position is out of phase with the crankshaft position. One Trip Fault. Three 
good trips to turn off the MIL. 


Possible Causes 


CRANKSHAFT POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 
CAMSHAFT 1/1 POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 


CRANKSHAFT POSITION SENSOR 
CAMSHAFT 1/1 POSITION SENSOR 
CRANKSHAFT, TONE WHEEL OR FLEX PLATE 
CAMSHAFT, TONE WHEEL OR PULSE RING 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. отс 16 ACTIVE 

Ignition on, engine not running. 

With the scan tool select View DTCs. 

Record the related Freeze Frame data. 

Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 


near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 


NOTE: If the DTC does not reset it may be necessary to test drive the vehicle. 
Is the status Active for this DTC? 


Yes >> Со 102 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. CRANKSHAFT POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 


Turn the ignition off. 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Crankshaft Position 
Sensor and the Powertrain Control Module (PCM). 


Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Inspect the Crankshaft Position Sensor for conditions such as loose mounting screws, damage, or cracks. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 3 
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3: CAMSHAFT 1/1 POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/1 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the Camshaft 1/1 Position Sensor for conditions such as loose mounting screws, damage, or cracks. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. CRANKSHAFT POSITION SENSOR IRREGULAR SIGNAL 
Using a lab scope and the Miller special tool #6801, backprobe the 


(K24) CKP Signal circuit in the Crankshaft Position Sensor harness con- 


nector. 3 "5 
Ignition on, engine not running. (55) 
Wiggle the related wire harness and lightly tap on the Crankshaft Posi- P 


tion Sensor while monitoring the lab scope screen. 


Start the engine. 3 а Е ||| | 


Monitor the Crankshaft Position Sensor signal on Ше lab scope screen. 


Were any Crankshaft Position Sensor signals irregular or miss- РРО 


та? CRANKSHAFT 
POSITION 
Yes >> Goto 6 (БАЗ) 81829193 
Мо >> Со to 5 
5: CAMSHAFT 1/1 POSITION SENSOR IRREGULAR SIGNAL 
Turn the ignition off. 
Using a lab scope and the Miller special tool #6801, backprobe the 
(K44) CMP 1/1 Signal circuit in the Camshaft 1/1 Position Sensor har- 3 {=} 
ness connector. з] 
Ignition on, engine not running. | "s 
Wiggle the related wire harness and lightly tap on the Camshaft 1/1 
Position Sensor while monitoring the lab scope screen. 8 oo 1 
Start the engine. 
Monitor the Camshaft 1/1 Position Sensor signal on the lab scope 
SENSOR- 
Screen. CAMSHAFT 1/1 
Were any Camshaft 1/1 Position Sensor signals irregular or о. 
missing? cor 81829197 


Yes >> Go to 7 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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6. CRANKSHAFT, TONE WHEEL OR FLEX PLATE 


Turn the ignition off. 
Remove the Crankshaft Position Sensor. 


Inspect the Crankshaft Position Sensor and mounting area for any condition that would result in an incorrect signal, 
such as damage, foreign material, or excessive movement. 


Were any problems found? 
Yes >> Repair as necessary in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 8 


7: CAMSHAFT, TONE WHEEL OR PULSE RING 


Turn the ignition off. 
Remove the Camshaft 1/1 Position Sensor. 


Inspect the Camshaft 1/1 Position Sensor and mounting area for any condition that would result in an incorrect 
signal, such as damage, foreign material or excessive movement. 


Were any problems found? 
Yes >> Hepair as necessary in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 9 


8. CRANKSHAFT POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Crankshaft Position 
Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace the Crankshaft Position Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9. CAMSHAFT 1/1 POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/1 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace the Camshaft 1/1 Position Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the engine speed present and within a calibrated amount. 

e Set Condition: 
The PCM detects that the camshaft position is out of phase with the crankshaft position. One Trip Fault. Three 
good trips to turn off the MIL. 


Possible Causes 


CRANKSHAFT POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 
CAMSHAFT 1/2 POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 


CRANKSHAFT POSITION SENSOR 
CAMSHAFT 1/2 POSITION SENSOR 
CRANKSHAFT, TONE WHEEL OR FLEX PLATE 
CAMSHAFT, TONE WHEEL OR PULSE RING 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. DTC 16 ACTIVE 

Ignition on, engine not running. 

With the scan tool select View DTCs. 

Record the related Freeze Frame data. 

Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 


near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 


NOTE: If the DTC does not reset it may be necessary to test drive the vehicle. 
Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. CRANKSHAFT POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 


Turn the ignition off. 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Crankshaft Position 
Sensor and the Powertrain Control Module (PCM). 


Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Inspect the Crankshaft Position Sensor for conditions such as loose mounting screws, damage, or cracks. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 3 
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3: CAMSHAFT 1/2 POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/2 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the Camshaft 1/2 Position Sensor for conditions such as loose mounting screws, damage, or cracks. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. CRANKSHAFT POSITION SENSOR IRREGULAR SIGNAL 

Using a lab scope and the Miller special tool #6801, backprobe the (K24) CKP Signal circuit in the Crankshaft Posi- 
tion Sensor harness connector. 

Ignition on, engine not running. 

Wiggle the related wire harness and lightly tap on the Crankshaft Position Sensor while monitoring the lab scope 
screen. 

Start the engine. 

Monitor the Crankshaft Position Sensor signal on the lab scope screen. 


Were any Crankshaft Position Sensor signals irregular or missing? 


Yes >> Go to 6 
No >> Go to 5 


5. CAMSHAFT 1/2 POSITION SENSOR IRREGULAR SIGNAL 
Turn the ignition off. 


Using a lab scope and the Miller special tool 46801, backprobe the 


(K441) CMP 1/2 Signal circuit in the Camshaft 1/2 Position Sensor har- 3 

ness connector. (55) 
Ignition on, engine not running. E 
Wiggle the related wire harness and lightly tap on the Camshaft 1/2 

Position Sensor while monitoring the lab scope screen. 3 а о 1 


Start the engine. 


Monitor the Camshaft 1/2 Position Sensor signal on the lab scope 


SENSOR- 
screen. CAMSHAFT 1/2 

Were any Camshaft 1/2 Position Sensor signals irregular or pira 

missing? 8182919b 


Yes >> Go to 7 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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6. CRANKSHAFT, TONE WHEEL OR FLEX PLATE 


Turn the ignition off. 
Remove the Crankshaft Position Sensor. 


Inspect the Crankshaft Position Sensor and mounting area for any condition that would result in an incorrect signal, 
such as damage, foreign material, or excessive movement. 


Were any problems found? 
Yes >> Repair as necessary in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 8 


7: CAMSHAFT, TONE WHEEL OR PULSE RING 


Turn the ignition off. 
Remove the Camshaft 1/2 Position Sensor. 


Inspect the Camshaft 1/2 Position Sensor and mounting area for any condition that would result in an incorrect 
signal, such as damage, foreign material or excessive movement. 


Were any problems found? 
Yes >> Hepair as necessary in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 9 


8. CRANKSHAFT POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Crankshaft Position 
Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace the Crankshaft Position Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9. CAMSHAFT 1/2 POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/2 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace the Camshaft 1/2 Position Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the Oxygen Sensor 1/1 circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K99) O2 1/1 HEATER CONTROL CIRCUIT SHORTED TO GROUND 


(K99) O2 1/1 HEATER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(2916) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

OXYGEN SENSOR 1/1 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (Z916) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Oxygen Sensor 1/1 connector. 

Turn the ignition on. 

Using a 12 volt test light connected to 12 volts, check the (2916) 
Ground circuit in the Oxygen Sensor 1/1 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Со 103 


Мо >> Repair the (2916) Ground circuit for an open circuit or high OXYGEN 1/1 


resistance. (Аз) 818291а0 


SENSOR- 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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3. (К99) O2 11 HEATER CONTROL CIRCUIT SHORTED TO GROUND 


9 - 39 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (K99) O2 1/1 Heater 
Control circuit in the Oxygen Sensor 1/1 harness connector. 
Is the resistance below 100 ohms? 


Yes >> Repair the (K99) O2 1/1 Heater Control circuit for a short to 
ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


SENSOR- 
OXYGEN 1/1 
(GAS) 


818291a4 


4. (К99) O2 1/1 HEATER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K99) O2 1/1 Heater Control circuit 
between the Oxygen Sensor 1/1 harness connector and the Powertrain 
Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 5 


No >> Repair the (K99) 02 1/1 Heater Control circuit for an open 
circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Oxygen Sensor 1/1 control to the ON 
(10096) position. 

Using a 12 volt test light connected to ground, check the (K99) O2 1/1 
Heater Control circuit in the Oxygen Sensor 1/1 harness connector. 


NOTE: The test light should be illuminated and bright with the con- 
trol actuated ON (100%). Compare the brightness to that of a direct 
connection to the battery. 

With the scan tool, actuate the Oxygen Sensor 1/1 control to OFF (0%). 
Using a 12 volt test light connected to ground, check the (K99) O2 1/1 
Heater Control circuit in the Oxygen Sensor 1/1 harness connector. 


NOTE: The test light should not be illuminated with the control 
actuated OFF (0%). 


3 
/— BLACK (62) 
» 4 

° 


SENSOR- 
OXYGEN 1/1 
(GAS) 
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Is the test light illuminated and bright with the control actuated ON and not illuminated with the control 
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actuated OFF? 
Yes >> Replace the Oxygen Sensor 1/1 in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/1 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 

With the engine running and battery voltage greater than 10.4 volts. 
e Set Condition: 

The РОМ detects that the Oxygen Sensor 1/1 circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K99) O2 1/1 HEATER CONTROL CIRCUIT SHORTED TO VOLTAGE 


(K99) O2 1/1 HEATER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
OXYGEN SENSOR 1/1 


POWERTRAIN CONTROL MODULE (PCM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K99) O2 1/1 HEATER CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Oxygen Sensor 1/1 connector. за + 
Disconnect the Powertrain Control Module (PCM) connector. 2 


Turn the ignition on. | BLACK (62) 


Measure the voltage of the (K99) O2 1/1 Heater Control circuit in the E 
ч 2 
7 4 


Oxygen Sensor 1/1 harness connector. 
Is there any voltage present? 
Yes >> Repair the (K99) O2 1/1 Heater Control circuit for a short to 


voltage. 
SENSOR- 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - OXYGEN 1/1 
ENGINE - DIAGNOSIS AND TESTING). (GAS) 818291ac 


No >> Со to З 


РМ 
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3. (K99) O2 11 HEATER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


9 - 43 


Measure the resistance of the (K99) O2 1/1 Heater Control circuit 
between the Oxygen Sensor 1/1 harness connector and the Powertrain 
Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Goto4 


No >> Repair the (K99) O2 1/1 Heater Control circuit for an open 
circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Oxygen Sensor 1/1 control to the ON 
(100%) position. 

Using a 12 volt test light connected to ground, check the (K99) O2 1/1 
Heater Control circuit in the Oxygen Sensor 1/1 harness connector. 
NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

With the scan tool, actuate the Oxygen Sensor 1/1 control to the OFF 
(0%) position. 

Using a 12 volt test light connected to ground, check the (K99) O2 1/1 
Heater Control circuit in the Oxygen Sensor 1/1 harness connector. 


NOTE: The test light should not be illuminated. 


2 


(GAS) 


1 


SENSOR- 
OXYGEN 1/1 
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3 

BLACK 2 (22) 
4 
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2 


4 
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Is Ше test light illuminated and bright with the actuator ОМ (100%) and not illuminated with the actua- 


tor OFF (0%)? 


Yes >> Replace the Oxygen Sensor 1/1 in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 
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5. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/1 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the Oxygen Sensor 1/2 circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K299) O2 1/2 HEATER CONTROL CIRCUIT SHORTED TO GROUND 


(K299) O2 1/2 HEATER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(2924) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

OXYGEN SENSOR 1/2 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (2924) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Oxygen Sensor 1/2 connector. 

Turn the ignition on. 

Using a 12 volt test light connected to 12 volts, check the (2924) 
Ground circuit in the Oxygen Sensor 1/2 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Со 103 


SENSOR- 
No >> Hepair the (2924) Ground circuit for an open circuit or high OXYGEN 1/2 


(GAS) 


resistance. 818291b0 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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3. (K299) O2 1/2 HEATER CONTROL CIRCUIT SHORTED TO GROUND 
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Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (K299) O2 1/2 Heater 
Control circuit in the Oxygen Sensor 1/2 harness connector. 
Is the resistance below 100 ohms? 


Yes >> Repair the (K299) O2 1/2 Heater Control circuit for a short 
to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


SENSOR- 
OXYGEN 1/2 
(GAS) 


818291b4 


4. (K299) O2 1/2 HEATER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K299) O2 1/2 Heater Control circuit 
between the Oxygen Sensor 1/2 harness connector and the Powertrain 
Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 5 


No >> Repair the (K299) O2 1/2 Heater Control circuit for an open 
circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Г). OXYGEN SENSOR 1/2 


SENSOR- 
OXYGEN 1/2 
(GAS) 


MODULE- 


POWERTRAIN 


CONTROL C1 
ола) 81829158 


Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Oxygen Sensor 1/2 control to the ON 
(10096) position. 

Using a 12 volt test light connected to ground, check the (K299) O2 1/2 
Heater Control circuit in the Oxygen Sensor 1/2 harness connector. 


NOTE: The test light should be illuminated and bright with the con- 
trol actuated ON (100%). Compare the brightness to that of a direct 
connection to the battery. 

With the scan tool, actuate the Oxygen Sensor 1/2 control to OFF (0%). 
Using a 12 volt test light connected to ground, check the (K299) O2 1/2 
Heater Control circuit in the Oxygen Sensor 1/2 harness connector. 


NOTE: The test light should not be illuminated with the control 
actuated OFF (0%). 
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Is the test light illuminated and bright with the control actuated ON and not illuminated with the control 
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actuated OFF? 
Yes >> Replace the Oxygen Sensor 1/2 in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/2 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9-49 
P0038-O2 SENSOR 1-2 HEATER CIRCUIT HIGH 


For a complete wiring diagram Refer to Section 8W 


e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the Oxygen Sensor 1/2 circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K299) O2 1/2 HEATER CONTROL CIRCUIT SHORTED TO VOLTAGE 


(K299) O2 1/2 HEATER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
OXYGEN SENSOR 1/2 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC Is ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K299) O2 1/2 HEATER CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the Oxygen Sensor 1/2 connector. 

Disconnect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

Measure the voltage of the (K299) O2 1/2 Heater Control circuit in the Oxygen Sensor 1/2 harness connector. 


Is there any voltage present? 


Yes >> Repair the (K299) O2 1/2 Heater Control circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to З 
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3. (K299) O2 1/2 HEATER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K299) O2 1/2 Heater Control circuit between the Oxygen Sensor 1/2 harness con- 
nector and the Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 4 


No >> Repair the (K299) O2 1/2 Heater Control circuit for an open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


4. OXYGEN SENSOR 1/2 


Connect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
With the scan tool, actuate the Oxygen Sensor 1/2 control to the ON (100%) position. 


Using a 12 volt test light connected to ground, check the (K299) O2 1/2 Heater Control circuit in the Oxygen Sensor 
1/2 harness connector. 


NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 
tion to the battery. 
With the scan tool, actuate the Oxygen Sensor 1/2 control to the OFF (0%) position. 
Using a 12 volt test light connected to ground, check the (K299) O2 1/2 Heater Control circuit in the Oxygen Sensor 
1/2 harness connector. 
NOTE: The test light should not be illuminated. 
Is the test light illuminated and bright with the actuator ON (100%) and not illuminated with the actua- 
tor OFF (0%)? 
Yes >> Replace the Oxygen Sensor 1/2 in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 5 


5. POWERTRAIN CONTROL MODULE (PCM) 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/2 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 
Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No »» Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on. 


e Set Condition: 
The TIPM detects that the Ambient Air Temperature Sensor circuit voltage is implausible. 


Possible Causes 


INTERMITTENT DTC 
G31) AAT SIGNAL CIRCUIT SHORTED TO VOLTAGE 


( 
(G31) AAT SIGNAL CIRCUIT SHORTED TO GROUND 

(G31) AAT SIGNAL CIRCUIT SHORTED TO (G931) AAT SENSOR GROUND CIRCUIT 
(G31) AAT SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

(G931) AAT SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

AMBIENT AIR TEMPERATURE SENSOR 

TOTALLY INTEGRATED POWER MODULE (TIPM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 15 ACTIVE 


Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (G31) AAT SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Ambient Air Temperature Sensor connector. 

Disconnect the Totally Integrated Power Module (TIPM) connector. 
Turn the ignition on. 

Measure the voltage of the (G31) AAT Signal circuit in the Ambient Air 
Temperature Sensor harness connector. 


Is there any voltage present? 


Yes >> Repair the (G31) AAT Signal circuit for a short to voltage. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - SENSOR- 
ENGINE - DIAGNOSIS AND TESTING). AMBIENT 


AIR 
No >> Goto 3 TEMPERATURE 818291е7 
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3. (G31) AAT SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Measure the resistance between ground and the (G31) AAT Signal cir- {Sk 
cuit in the Ambient Air Temperature Sensor harness connector. 1 


Is the resistance above 100 ohms? 


Yes >> Go to 4 


No >> Repair the (G31) AAT Signal circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


7— BLACK (Co) 
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4. (G31) AAT SIGNAL CIRCUIT SHORTED TO (G931) AAT SENSOR GROUND CIRCUIT 


Measure the resistance between the (G31) AAT Signal circuit and the 
(G931) AAT Sensor Ground circuit in the Ambient Air Temperature Sen- 
sor harness connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 5 


No >> Repair the (G31) AAT Signal circuit for a short to the (G931) 
AAT Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


5. (G31) AAT SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


T SH 
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Measure the resistance of the (G31) AAT Signal circuit between the 
Ambient Air Temperature Sensor harness connector and the Totally Inte- 
grated Power Module (TIPM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Goto6 
No >> Repair Ше (G31) AAT Signal circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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6. (G931) AAT SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (G931) AAT Sensor Ground circuit 
between the Ambient Air Temperature Sensor harness connector and 


the Totally Integrated Power Module (TIPM) harness connector. [0] Xx 


Is the resistance below 5.0 ohms? 


Yes >> Goto 7 
No >> Repair the (G931) AAT Sensor Ground for an open circuit 
or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


DO 


BLACK 


5 ососа 1 
10 ooooaa 6 
MODULE- не ы 
TOTALLY 
INTEGRATED 
EOMER A 818291f7 
7. AMBIENT AIR TEMPERATURE SENSOR 
Turn the ignition off. 
Connect the Totally Integrated Power Module (TIPM) connector. T 
Connect a jumper wire between the (G931) AAT Sensor Ground circuit 21 
and the (G31) AAT Signal circuit in the Ambient Air Temperature Sensor ВЕК (92) 
harness connector. 4 Е 
Turn the ignition on. = 
With the scan tool, read the Ambient Air Temperature Sensor signal 2 1 
voltage. 
15 the voltage below 1.0 volt with the jumper wire in place? 
SENSOR- 
Yes >> Replace the Ambient Air Temperature Sensor in accordance AMBIENT 
with the Service Information. AIR 
T ; TEMPERATURE 8182914с 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING). 
No >> Со 108 


8. TOTALLY INTEGRATED POWER MODULE (ПРМ) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ambient Air Tem- 
perature Sensor and the Totally Integrated Power Module (TIPM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Totally Integrated Power Module (TIPM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ = ENGINE ELECTRICAL DIAGNOSTICS - GPEC 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the Ambient Air Temperature Sensor circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(G31) AAT SIGNAL CIRCUIT SHORTED TO GROUND 


(G31) AAT SIGNAL CIRCUIT SHORTED TO (G931) AAT SENSOR GROUND 
(G31) AAT SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

AMBIENT AIR TEMPERATURE SENSOR 

TOTALLY INTEGRATED POWER MODULE (TIPM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is AcTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со to 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT ОТС Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (G31) AAT SIGNAL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Disconnect the Ambient Air Temperature Sensor connector. 
Disconnect the Totally Integrated Power Module (TIPM) connector. 
Measure the resistance between ground and the (G31) AAT Signal cir- 
cuit in the Ambient Air Temperature Sensor harness connector. 

Is the resistance above 100 ohms? 


Yes >> Со to З 


No >> Repair the (G31) AAT Signal circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - SENSOR- 
ENGINE - DIAGNOSIS AND TESTING). AMBIENT 


AIR 
TEMPERATURE 818291eb 
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3. (G31) AAT SIGNAL CIRCUIT SHORTED TO (G931) AAT SENSOR GROUND CIRCUIT 


Measure the resistance between the (G31) AAT Signal circuit and the 
(С9З1) AAT Sensor Ground circuit in the Ambient Air Temperature Sen- 


sor harness connector. [0] 2 1 "5 
Is the resistance above 100 ohms? и BLACK (бој 


Үе<$ >> Со 04 
Мо >> Repair Ше (G31) AAT Signal circuit for a short to Ше (6931) 2 
AAT Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
AMBIENT 
AIR 
TEMPERATURE 818291ef 


4. (G31) AAT SIGNAL CIRCUIT OPEN CIRCUIT OR HIGH RESISTANCE 
Measure the resistance of the (G31) AAT Signal circuit between the 


Ambient Air Temperature Sensor harness connector and the Totally Inte- 


grated Power Module (TIPM) harness connector. [0] Xx 


Is the resistance below 5.0 ohms? (Go) 


Yes >> Goto5 
No >> Repair the (G31) AAT Signal circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


5 оосо 1 
2 
10 псоспо 6 
SENSOR- 
AMBIENT 
AIR 
MODULE- TEMPERATURE 


TOTALLY 
INTEGRATED 


мода 8182913 


Б. AMBIENT AIR TEMPERATURE SENSOR 


Turn the ignition off. 

Connect the Totally Integrated Power Module (TIPM) connector. 

Turn the ignition on. 

With the scan tool, read the Ambient Air Temperature Sensor signal voltage. 


Is the voltage above 4.5 volts with the Ambient Air Temperature Sensor harness disconnected? 


Yes >> Heplace the Ambient Air Temperature Sensor in accordance with the service information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 
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6. TOTALLY INTEGRATED POWER MODULE (TIPM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ambient Air Tem- 
perature Sensor and the Totally Integrated Power Module (TIPM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Heplace and program the Totally Integrated Power Module (TIPM) in accordance with the Service Infor- 
mation. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


• Set Condition: 
The РОМ detects that the (G31) AAT Signal circuit shorted high. 


Possible Causes 


INTERMITTENT DTC 
(G31) AAT SIGNAL CIRCUIT SHORTED TO VOLTAGE 


(G31) AAT SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

(G931) AAT SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
AMBIENT AIR TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is AcTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со to 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (G31) AAT SIGNAL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 
Disconnect the Ambient Air Temperature Sensor connector. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (G31) AAT Signal circuit in the Ambient Air 
Temperature Sensor harness connector. 
Is there any voltage present? 


Yes >> Repair Ше (G31) AAT Signal circuit for a short to voltage. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - SENSOR- 
ENGINE - DIAGNOSIS AND TESTING). AMBIENT 


AIR 
No >> Go to 3 TEMPERATURE 81829167 
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3. (G31) AAT SIGNAL OPEN OR HIGH RESISTANCE 


9 - 61 


Turn the ignition off. 


Measure the resistance of the (G31) AAT Signal circuit between the 
Ambient Air Temperature Sensor harness connector and the Powertrain 
Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Goto4 


No >> Repair Ше (G31) AAT Signal circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C4 


SENSOR- 
AMBIENT 
AIR 
TEMPERATURE 


818291f3 


4. (G931) AAT SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (G931) AAT Sensor Ground circuit 
between the Ambient Air Temperature Sensor harness connector and 
the Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 5 


No >> Repair the (G931) AAT Sensor Ground circuit for an open 
circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C4 


ү. 


BLACK 


SENSOR- 
AMBIENT 
AIR 
TEMPERATURE 


818291f7 
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5. AMBIENT AIR TEMPERATURE SENSOR 
Turn the ignition off. 


Connect the Powertrain Control Module (PCM) connector. +56} 
Connect a jumper wire between the (G31) AAT Signal circuit and Ше 2 1 

(G931) AAT Sensor Ground in the Ambient Air Temperature Sensor har- Ал BLACK (C2) 
ness connector. 4 n 


Turn the ignition on. 
With the scan tool, read the Ambient Air Temperature Sensor signal 2 
voltage. 


Is the voltage below 1.0 volt with the jumper wire in place? 


SENSOR- 
Yes >> Replace the Ambient Air Temperature Sensor in accordance AMBIENT 
with the Service Information. AIR 
TEMPERATURE 8182914c 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ambient Air Tem- 
perature Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects an implausible voltage on the MAP Sensor circuit. 


Possible Causes 


INTERMITTENT DTC 

K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

K1) MAP SIGNAL CIRCUIT SHORTED TO VOLTAGE 

K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

K1) MAP SIGNAL CIRCUIT SHORTED TO GROUND 

K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K1) MAP SIGNAL CIRCUIT 
K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 
K1) MAP SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 
K857) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K1) MAP SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

MAP SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Start the engine. 
Allow the engine to reach normal operating temperature. 


NOTE: Diagnose and repair any system voltage or sensor reference voltage DTCs before continuing with 
this test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K857) 5 VOLT SUPPLY CIRCUIT VOLTAGE 
Turn the ignition off. 


Disconnect the MAP Sensor connector. 

Turn the ignition on. aac IL 
Measure the voltage of the (K857) 5 Volt Supply circuit in the MAP Sen- 

sor harness connector. 


У 


Is Ше voltage between 4.5 and 5.5 volts? 


Yes >> Со to З 
No >> Go to 7 


wo 


SENSOR-MAP 
(GAS) 81829208 
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d. (K1) MAP SIGNAL CIRCUIT VOLTAGE 
Measure the voltage of the (K1) MAP Signal circuit in the MAP Sensor 
harness connector. 
ыло ЇН ЈЕ 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Go to 4 
No >> Go to 11 


4. (K900) SENSOR GROUND CIRCUIT TEST 


ЖИ 


SENSOR-MAP 
(GAS) 


8182920c 


Turn the ignition off. 


Using a 12 volt test light connected to 12 volts, check the (K900) Sen- 
sor Ground in the MAP Sensor harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 
Yes >> Со 105 
Мо >> Со 10 15 


5 · (K857) 5 VOLT SUPPLY CIRCUIT SHORTED ТО THE (K1) MAP SIGNAL CIRCUIT 


SENSOR-MAP 
(GAS) 


81829210 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between the (K857) 5 Volt Supply circuit and 
the (K1) MAP Signal circuit in the MAP Sensor harness connector. 
Is the resistance above 100 ohms? 


Yes >> Goto6 
No >> Repair the (K857) 5 Volt Supply circuit for a short to the 
(K1) MAP Signal circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR-MAP 
(GAS) 


81829214 
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6. MAP SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the MAP Sensor and the 
Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the MAP Sensor for any condition that would result in an incorrect signal, such as damage or contamination. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace the MAP Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


7. (К857) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

Measure the voltage of the (K857) 5 Volt Supply circuit in the MAP Sen- 
sor harness connector. 


Is there any voltage present? 


Yes >> Hepair the (K857) 5 Volt Supply circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
SENSOR-MAP 


No >> Go to 8 (Gas) 81829208 


8. (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Measure the resistance between ground and the (K857) 5 Volt Supply 
circuit in the MAP Sensor harness connector. 

Is the resistance above 100 ohms? 


Yes >> Go to 9 


No >> Repair the (K857) 5 Volt Supply circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR-MAP 
(GAS) 81829224 


РМ 
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9. (К857) 5 VOLT SUPPLY CIRCUIT SHORTED ТО THE (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K857) 5 Volt Supply circuit and 
the (K900) Sensor Ground circuit in the MAP Sensor harness connec- 
tor. 


Is the resistance above 100 ohms? 


Yes >> Go to 10 


No >> Repair the (K857) 5 Volt Supply circuit for a short to the 
(K900) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


1 0. (K857) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR-MAP 


(GAS) 81829234 


Measure the resistance of the (K857) 5 Volt Supply circuit between the 
MAP Sensor harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 16 


No >> Repair the (K857) 5 Volt Supply circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


1 1 . (K1) MAP SIGNAL CIRCUIT SHORTED TO VOLTAGE 
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Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (K1) MAP Signal circuit in the MAP Sensor 
harness connector. 
Is there any voltage present? 


Yes >> Repair the (K1) MAP Signal circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 12 


Ей 


ө 


SENSOR-MAP 
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12. (K1) MAP SIGNAL CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 
Measure the resistance between ground and the (K1) MAP Signal cir- 
cuit in the MAP Sensor harness connector. 

Is the resistance above 100 ohms? 


>> Go to 13 


>> Repair the (K1) MAP Signal circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


SENSOR-MAP 


(GAS) 81829262 


1 9. (К1) МАР SIGNAL CIRCUIT SHORTED ТО (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K1) MAP Signal circuit and the 
(K900) Sensor Ground circuit in the MAP Sensor harness connector. 


Is the resistance above 100 ohms? 


>> Со to 14 
>> Repair the (K1) MAP Signal circuit for a short to the (K900) 
Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


1 4. (K1) MAP SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR-MAP 


(GAS) 81829270 


Measure the resistance of the (K1) MAP Signal circuit between the 
MAP Sensor harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Go to 16 


>> Repair the (K1) MAP Signal circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 
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15. (ко00) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) connector. 

Measure the resistance of the (K900) Sensor Ground circuit between [0] 
Ше MAP Sensor harness connector and the Powertrain Control Module 

(PCM) harness connector. 


Is the resistance below 5.0 ohms? аи А 
Yes >> Со to 16 q 


No >> Repair the circuit for an open circuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - Ч 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR-MAP 
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1 6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the MAP Sensor and the 
Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the (КТ) MAP Signal circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 

K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

K1) MAP SIGNAL CIRCUIT SHORTED TO GROUND 

K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 
K1) MAP SIGNAL CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 
K857) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K1) MAP SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

MAP SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
( 
( 
( 
( 


Diagnostic Test 


1. DTC is АСТМЕ 
Ignition on, engine not running. 


NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K857) 5 VOLT SUPPLY CIRCUIT VOLTAGE 
Turn the ignition off. 


Disconnect the MAP Sensor connector. 

Turn the ignition on. ТАРЫ, 
Measure the voltage of the (K857) 5 Volt Supply circuit іп the МАР Sen- 

sor harness connector. 


у 


Is the voltage above 4.5 volts? 


Yes >> Со 106 
Мо >> Со 103 ? 


SENSOR-MAP 
(GAS) 81829208 
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3. (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition on. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (K857) 5 Volt Supply 
circuit in the MAP Sensor harness connector. 
Is the resistance above 1000 ohms? 


Yes >> Go to 4 


No >> Repair the (K857) 5 Volt Supply circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR-MAP 
(GAS) 81829224 


4. (K857) 5 VOLT SUPPLY CIRCUIT SHORTED ТО (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K857) 5 Volt Supply circuit and 
the (K900) Sensor Ground circuit in the MAP Sensor harness connec- 
tor. 


Is the resistance above 100 ohms? 
Yes >> Goto 5 


No >> Repair the (K857) 5 Volt Supply circuit for a short to the 
(K900) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


5. (K857) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR-MAP 
(GAS) 81829234 


Measure the resistance of the (K857) 5 Volt Supply circuit between the 
MAP Sensor harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 10 


No >> Repair the (K857) 5 Volt Supply circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


О SENSOR-MAP 
(САЗ) 


MODULE- 
POWERTRAIN 
CONTROL C2 
(GAS) 


8182917c 
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6. (K1) MAP SIGNAL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. {Si 
Measure the resistance between ground and the (K1) MAP Signal cir- [9] 1 БЕЛОК 


cuit in the MAP Sensor harness connector. 


Is the resistance above 100 ohms? T ° 
Yes >> Goto7 Ц 
№ >> Repair the (K1) MAP Signal circuit for a short to ground. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - я (95 | 1 


ENGINE - DIAGNOSIS AND TESTING). 


SENSOR-MAP 
(GAS) 81829262 


7; (К1) MAP SIGNAL CIRCUIT SHORTED ТО (K900) SENSOR GROUND CIRCUIT 
Measure the resistance between the (K1) MAP Signal circuit and the 


(K900) Sensor Ground circuit in the MAP Sensor harness connector. 
Is the resistance above 100 ohms? 


Yes >> Со to 8 
No >> Repair the (K1) MAP Signal circuit for a short to the (K900) 
Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR-MAP 
(GAS) 81829270 


8. (K1) MAP SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K1) MAP Signal circuit between the 


MAP Sensor harness connector and the Powertrain Control Module 
(PCM) harness connector. 

Is the resistance below 5.0 ohms? [0] 
Yes >> Go to 9 
No >> Repair the (K1) MAP Signal circuit for an open circuit or |, (A | 


high resistance. С 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - | 
ENGINE - DIAGNOSIS AND TESTING). | 


\ 


о 


an Dit SENSOR-MAP 
q 00 00 D (САВ) 


MODULE- 
POWERTRAIN 


CONTROL C2 8182927d 


(GAS) 
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9. MAP SENSOR 


Turn the ignition off. 

Connect the Powertrain Control Module (PCM) connector. 

Connect a jumper wire between the (K857) 5 Volt Supply circuit and the 
(K1) MAP Signal circuit in the MAP Sensor harness connector. 

Turn the ignition on. 

With the scan tool, read the MAP Sensor signal voltage. 


Is the voltage above 4.5 volts with the jumper wire in place? 


Yes >> Replace the MAP Sensor in accordance with the Service 3 
Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
SENSOR-MAP 
ENGINE - DIAGNOSIS AND TESTING). (GAS) 8182929а 


Мо >> Со 10 10 


1 0. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the MAP Sensor and the 
Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the (КТ) MAP Signal circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
K1) MAP SIGNAL CIRCUIT SHORTED TO VOLTAGE 


K1) MAP SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
MAP SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 

(K1 

(K1) MAP SIGNAL CIRCUIT SHORTED TO THE (K857) 5 VOLT SUPPLY CIRCUIT 
(K1 

( 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 


NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Manifold Absolute Pressure Sensor connector. {SF 
Disconnect the Powertrain Control Module (PCM) connector. M BLACK 
Turn the ignition on. 


Measure the voltage of the (K857) 5 Volt Supply circuit in the Manifold 
Absolute Pressure Sensor harness connector. 


Is there any voltage present? 


w 


Yes >> Repair the (K857) 5 Volt Supply circuit for a short to volt- 


age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). ЗЕН ЗЕ МАН 81829208 


(СА5) 


Мо >> Со 103 
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3. (K1) MAP SIGNAL CIRCUIT SHORTED TO VOLTAGE 


Measure the voltage of the (K1) MAP Signal circuit in the Manifold 
Absolute Pressure Sensor harness connector. 


Is there any voltage present? 


Yes >> Repair the (K1) MAP Signal circuit for a short to voltage. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


SENSOR-MAP 
(GAS) 8182920с 


4. (К1) MAP SIGNAL CIRCUIT SHORTED TO THE (K857) 5 VOLT SUPPLY CIRCUIT 
Measure the resistance between the (K1) MAP Signal circuit and the 


(K857) 5 Volt Supply in the Manifold Absolute Pressure Sensor harness 
connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the (K1) MAP Signal circuit for a short to the (K857) 
5 Volt Supply circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 


SENSOR-MAP 
(GAS) 81829214 


5. (K1) MAP SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Measure the resistance of the (K1) MAP Signal between the Manifold 
Absolute Pressure Sensor harness connector and the Powertrain Con- [Ж] 
trol Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


48 ur CHR 
Yes >> Goto 6 ME acum. M 
No >> Repair the (КТ) MAP Signal for an open circuit or high d| | | 1" 
resistance. ПП | 85 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - d B e 
ENGINE - DIAGNOSIS AND TESTING). ü o я ; 
dis “Т cud 
1 К оо oo H 75 


MODULE- 
POWERTRAIN 


CONTROL C2 8182927d 


(GAS) 
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6. (K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


PM 


Measure the resistance of the (K900) Sensor Ground circuit between 
the Manifold Absolute Pressure Sensor harness connector and the Pow- 
ertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Со 107 


Мо >> Repair the (K900) Sensor Ground circuit for an open circuit 
or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


7. MAP SENSOR 


SENSOR-MAP 
(САЗ) 


MODULE- 
POWERTRAIN 
CONTROL c2 

(GAS) 


8182928b 


Turn the ignition off. 
Connect the Powertrain Control Module (PCM) connector. 


Connect a jumper wire between the (K900) Sensor Ground circuit and 
the (K1) MAP Signal circuit in the Manifold Absolute Pressure Sensor 
harness connector. 

Turn the ignition on. 

With the scan tool, read the Manifold Absolute Pressure Sensor signal 
voltage. 


Is the voltage below 1.0 volt with the jumper wire in place? 


Yes >> Heplace the Manifold Absolute Pressure Sensor in accor- 
dance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 108 


8. POWERTRAIN CONTROL MODULE (PCM) 


NE Hr 


SENSOR-MAP 
(GAS) 818292ac 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Manifold Absolute 


Pressure Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 


Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Refer to any Technical Service Bulletins that may apply. 
Were any problems found? 


Yes >> Repair as necessary. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on. 
e Set Condition: 
The PCM detects that the Intake Air Temperature Sensor circuit voltage is implausible. 


Possible Causes 


INTERMITTENT DTC 
K21) IAT SIGNAL CIRCUIT SHORTED TO VOLTAGE 
K21) IAT SIGNAL CIRCUIT SHORTED TO GROUND 


K21) IAT SIGNAL CIRCUIT SHORTED TO (K915) SENSOR GROUND CIRCUIT 
K21) IAT SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

(K915) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

INTAKE AIR TEMPERATURE SENSOR 


POWERTRAIN CONTROL MODULE (PCM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is АСТМЕ 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K21) IAT SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Intake Air Temperature Sensor connector. 

Disconnect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

Measure the voltage of the (K21) IAT Signal circuit in the Intake Air 
Temperature Sensor harness connector. 


Is there any voltage present? 


Yes >> Repair the (K21) IAT Signal circuit for a short to voltage. 


SENSOR- 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - INTAKE 
ENGINE - DIAGNOSIS AND TESTING). AIR 


TEMPERATURE 
No >> Со to З (GAS) 818292bd 


РМ 


3. (K21) IAT SIGNAL CIRCUIT SHORTED TO GROUND 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


9-81 


Turn the ignition off. 
Measure the resistance between ground and the (K21) IAT Signal circuit 
in the Intake Air Temperature Sensor harness connector. 

Is the resistance above 100 ohms? 


>> Go to 4 


No >> Repair the (K21) IAT Signal circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


SENSOR- 
INTAKE 
AIR 
TEMPERATURE 
(GAS) 


818292c2 


4. (K21) IAT SIGNAL CIRCUIT SHORTED TO (K915) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K21) IAT Signal circuit and the 
(K915) Sensor Ground circuit in the Intake Air Temperature Sensor har- 
ness connector. 


Is the resistance above 100 ohms? 


Yes >> Со to 5 


No >> Repair the (K21) IAT Signal circuit for a short to the (K915) 
Sensor Ground circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


5. (K21) IAT SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


O yw 


SENSOR- 
INTAKE 
AIR 
TEMPERATURE 
(GAS) 


BLACK 


ep 
Eo) 


1 


818292cc 


Measure the resistance of the (K21) IAT Signal circuit between the 
Intake Air Temperature Sensor harness connector and the Powertrain 
Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Go to 6 
No >> Repair the (K21) IAT Signal circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


MODULE- 
POWERTRAIN 
CONTROL C2 
(GAS) 


SENSOR- 
INTAKE 
AIR 
TEMPERATURE 
(GAS) 


81829240 
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6. (K915) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K915) Sensor Ground circuit between 
the Intake Air Temperature Sensor harness connector and the Power- 


train Control Module (PCM) harness connector. [0] Xx 


Is the resistance below 5.0 ohms? 


Yes >> Со to 7 48 БУ ща 
No >> Repair Ше (K915) Sensor Ground for an open circuit or high |, jw 7 p 2 BACK 
resistance. ср пар А ТИ 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - TET e 
ENGINE - DIAGNOSIS AND TESTING). nod "LI е || 
НЕСЕ! p 
1 N 00 00 y 73 ме 
ome c 818292d7 
7. INTAKE AIR TEMPERATURE SENSOR 
Turn the ignition off. 
he P train Control Module (PCM tor. 
Connect the Powertrain Control Module ( ) connector - (EB 


Connect a jumper wire between the (K915) Sensor Ground circuit and 2 
the (K21) IAT Signal circuit in the Intake Air Temperature Sensor har- 
ness connector. | 


zi. 


Turn the ignition on. и nu 1 
With the scan tool, read the Intake Air Temperature Sensor signal volt- 
age. 
Is the voltage below 1.0 volt with the jumper wire in place? SENSOR- 
INTAKE 
Yes >> Replace the Intake Air Temperature Sensor in accordance AIR 
with the Service Information. TEMPERATURE 


(GAS) 818292db 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING). 
No >> Со 108 


8. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Intake Air Temper- 
ature Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The PCM detects that the Intake Air Temperature Sensor circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K21) IAT SIGNAL CIRCUIT SHORTED TO GROUND 


(K21) IAT SIGNAL CIRCUIT SHORTED TO (K915) SENSOR GROUND 
(K21) IAT SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

INTAKE AIR TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC Is ACTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K21) IAT SIGNAL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 

Disconnect the Intake Air Temperature Sensor connector. 

Disconnect the Powertrain Control Module (PCM) connector. 

Measure the resistance between ground and the (K21) IAT Signal circuit 
in the Intake Air Temperature Sensor harness connector. 


Is the resistance above 100 ohms? 


Yes >> Goto3 
No >> Repair the (K21) IAT Signal circuit for a short to ground. 


SENSOR- 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - INTAKE 
ENGINE - DIAGNOSIS AND TESTING). AIR 


TEMPERATURE 
(GAS) 818292c2 
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3. (K21) IAT SIGNAL CIRCUIT SHORTED TO (K915) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K21) IAT Signal circuit and the 
(K915) Sensor Ground circuit in the Intake Air Temperature Sensor har- 


ness connector. О ) Ба влск (АН Е 
Is the resistance above 100 ohms? Xe (Go) 
2 


Yes >> Go to 4 


No >> Repair the (K21) IAT Signal circuit for a short to the (K915) 
Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). pues 

AIR 
TEMPERATURE 

(GAS) 818292cc 


4. (K21) IAT SIGNAL CIRCUIT OPEN CIRCUIT OR HIGH RESISTANCE 
Measure the resistance of the (K21) IAT Signal circuit between the 


Intake Air Temperature Sensor harness connector and the Powertrain 


Control Module (PCM) harness connector. [@] 
Is the resistance below 5.0 ohms? 


Yes >> Со 10 5 48 ar жымы 
No >> Repair the (K21) IAT Signal circuit for an open circuit or |, 12. я 
high resistance. С H 


ENGINE - DIAGNOSIS AND TESTING). 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - | 


д-------8 
O od a 
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25 49 
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а ~ 81829240 


(Gas) 


Б. INTAKE AIR TEMPERATURE SENSOR 


Turn the ignition off. 

Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, read the Intake Air Temperature Sensor signal voltage. 


Is the voltage above 4.5 volts with the Intake Air Temperature Sensor harness disconnected? 


Yes >> Heplace the Intake Air Temperature Sensor in accordance with the service information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Intake Air Temper- 
ature Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


• Set Condition: 
The PCM detects that the (K21) IAT Signal circuit shorted high. 


Possible Causes 


PM 


INTERMITTENT DTC 
(K21) IAT SIGNAL CIRCUIT SHORTED TO VOLTAGE 


(K21) IAT SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

(K915) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
INTAKE AIR TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 


DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is AcTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со to 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 


DIAGNOSIS AND TESTING) 


2. (K21) IAT SIGNAL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 
Disconnect the Intake Air Temperature Sensor connector. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (K21) IAT Signal circuit in the Intake Air 
Temperature Sensor harness connector. 
Is there any voltage present? 


Yes >> Repair the (K21) IAT Signal circuit for a short to voltage. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to З 


SENSOR- 
INTAKE 
AIR 
TEMPERATURE 
(GAS) 818292bd 


РМ 
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3. (K21) IAT SIGNAL OPEN OR HIGH RESISTANCE 
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Turn the ignition off. 

Measure the resistance of the (K21) IAT Signal circuit between the 
Intake Air Temperature Sensor harness connector and the Powertrain 
Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes 
No 


4. (K915) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


>> Goto4 
>> Repair the (K21) IAT Signal circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


| 


MODULE- 
POWERTRAIN 
CONTROL C2 
(GAS) 


со 


1 BLACK 


SENSOR- 
INTAKE 
AIR 
TEMPERATURE 
(GAS) 


81829240 


Measure the resistance of the (K915) Sensor Ground circuit between 
the Intake Air Temperature Sensor harness connector and the Power- 
train Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes 
No 


>> Со to 5 
>> Repair the (K915) Sensor Ground circuit for an open circuit 
or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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5. INTAKE AIR TEMPERATURE SENSOR 


Turn the ignition off. 
Connect the Powertrain Control Module (PCM) connector. 

Connect a jumper wire between the (K21) IAT Signal circuit and the 2 1 ы чат 
(K915) Sensor Ground in the Intake Air Temperature Sensor harness T (62) 
соппес ог. : 
Turn the ignition on. 2 1 

With the scan tool, read the Intake Air Temperature Sensor signal volt- 
age. 


Is the voltage below 1.0 volt with the jumper wire in place? SENSOR- 
INTAKE 
Yes >> Нерасе the Intake Air Temperature Sensor in accordance AIR 


with the Service Information. TEMPERATURE 


(GAS) 818292db 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Intake Air Temper- 
ature Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 
With the ignition on. 


• Set Condition: 
The РОМ detects that the Engine Coolant Temperature Sensor 1 circuit voltage is implausible. 


Possible Causes 


INTERMITTENT DTC 
K2) ECT 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
K2) ECT 1 SIGNAL CIRCUIT SHORTED TO GROUND 


K2) ECT 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
ENGINE COOLANT TEMPERATURE SENSOR 1 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
(K2) ECT 1 SIGNAL CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 
( 
( 


Diagnostic Test 


1. prc is AcTIVE 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K2) ECT 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Engine Coolant Temperature Sensor 1 connector. {Sk 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. ER 2 (C2) 
Measure the voltage of the (K2) ECT 1 Signal circuit in the Engine к= (ла С 
Coolant Temperature Sensor 1 harness connector. Л 2 
Yes >> Repair the (K2) ECT 1 Signal circuit for a short to voltage. ERES 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE 

ENGINE - DIAGNOSIS AND TESTING). СООГАМТ 


ТЕМРЕКАТИКЕ 1 
Мо >> Со 103 (GAS) 818292e0 


= 


Is there any voltage present? 


РМ 


3. (K2) ECT 1 SIGNAL CIRCUIT SHORTED TO GROUND 
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Turn the ignition off. 

Measure the resistance between ground and the (K2) ECT 1 Signal cir- 

cuit in the Engine Coolant Temperature Sensor 1 harness connector. 
Is the resistance above 100 ohms? 


>> Со 04 


>> Repair Ше (K2) ECT 1 Signal circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


SENSOR- 
ENGINE 
COOLANT 
TEMPERATURE 1 


(GAS) 818292e4 


4. (K2) ECT 1 SIGNAL CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K2) ECT 1 Signal circuit and the 
(K900) Sensor Ground circuit in the Engine Coolant Temperature Sen- 
sor 1 harness connector. 


Is the resistance above 100 ohms? 


>> Goto5 
>> Repair the (K2) ECT 1 Signal circuit for a short to the 
(K900) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


5. (K2) ECT 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR- 
ENGINE 
COOLANT 
TEMPERATURE 1 


(GAS) 818292e9 


Measure the resistance of the (K2) ECT 1 Signal circuit between the 
Engine Coolant Temperature Sensor 1 harness connector and the Pow- 
ertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Со to 6 
>> Repair the (K2) ECT 1 Signal circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


Е 


SENSOR- 
ENGINE 
COOLANT 
TEMPERATURE 1 
(GAS) 


MODULE- 

POWERTRAIN 

CONTROL C2 
{GAS} 


818292f9 
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6. (K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K900) Sensor Ground circuit between 
the Engine Coolant Temperature Sensor 1 harness connector and the 


Powertrain Control Module (PCM) harness connector. [0] Xx 


Is the resistance below 5.0 ohms? 


Yes >> Goto 7 a nyo 
No >> Repair the (K900) Sensor Ground for an open circuit or high |, a a " 1 
resistance. g p 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - | 
ENGINE - DIAGNOSIS AND TESTING). Н 


> 
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25 49 
MODULE- 
POWERTRAIN 
сан 8182940е 


(GAS) 


7. ENGINE COOLANT TEMPERATURE SENSOR 1 
Turn the ignition off. 


Connect the Powertrain Control Module (PCM) connector. 5 ӘП» 
Connect a jumper wire between the (K900) Sensor Ground circuit and 


the (K2) ECT 1 Signal circuit in the Engine Coolant Temperature Sensor 1 = (02) 


1 harness connector. 


Turn the ignition on. Я 
With the scan tool, read the Engine Coolant Temperature Sensor 1 sig- 
nal voltage. 
Is the voltage below 1.0 volt with the jumper wire in place? SENSOR- 
ENGINE 
Yes >> Heplace the Engine Coolant Temperature Sensor 1 in COOLANT 
accordance with the Service Information. TEMPERATURE 4 


(GAS) 81829418 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING). 
No >> Со 108 


8. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Engine Coolant Tem- 
perature Sensor 1 and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 
e Set Condition: 
The РОМ detects that the Engine Coolant Temperature Sensor 1 circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K2) ECT 1 SIGNAL CIRCUIT SHORTED TO GROUND 


(K2) ECT 1 SIGNAL CIRCUIT SHORTED TO (K900) SENSOR GROUND 
(K2) ECT 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

ENGINE COOLANT TEMPERATURE SENSOR 1 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K2) ECT 1 SIGNAL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 
Disconnect the Engine Coolant Temperature Sensor 1 connector. {SF 
Disconnect the Powertrain Control Module (PCM) connector. [9] 
Measure the resistance between ground and ће (K2) ECT 1 Signal cir- 2 (бо) 
cuit in the Engine Coolant Temperature Sensor 1 harness connector. = os 
Is the resistance above 100 ohms? 1 Л 2 
Үеѕ >> Go to 3 


No >> Repair the (K2) ECT 1 Signal circuit for a short to ground. emm 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE 
ENGINE - DIAGNOSIS AND TESTING). COOLANT 


TEMPERATURE 1 
(GAS) 818292e4 
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3. (K2) ECT 1 SIGNAL CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K2) ECT 1 Signal circuit and the 
(K900) Sensor Ground circuit in the Engine Coolant Temperature Sen- 
sor 1 harness connector. 


15 the resistance above 100 ohms? 


Yes >> Go to 4 
No >> Repair the (K2) ECT 1 Signal circuit for a short to the 
(K900) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
ENGINE 
COOLANT 
TEMPERATURE 1 
(GAS) 818292e9 


4. (K2) ECT 1 SIGNAL CIRCUIT OPEN CIRCUIT OR HIGH RESISTANCE 


Measure the resistance of the (K2) ECT 1 Signal circuit between the 
Engine Coolant Temperature Sensor 1 harness connector and the Pow- 
ertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 5 


No >> Repair the (K2) ECT 1 Signal circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


5. ENGINE COOLANT TEMPERATURE SENSOR 1 
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Turn the ignition off. 
Connect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 


With the scan tool, read the Engine Coolant Temperature Sensor 1 signal voltage. 


15 the voltage above 4.5 volts with the Engine Coolant Temperature Sensor 1 harness disconnected? 


Yes >> Replace the Engine Coolant Temperature Sensor 1 in accordance with the service information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 6 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Engine Coolant Tem- 
perature Sensor 1 and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 
e Set Condition: 
The РОМ detects that the (K2) ECT 1 Signal circuit shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K2) ECT 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 


(K2) ECT 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
(K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
ENGINE COOLANT TEMPERATURE SENSOR 1 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is AcTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со to 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K2) ECT 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Engine Coolant Temperature Sensor 1 connector. [+ 
Disconnect the Powertrain Control Module (PCM) connector. 


Turn the ignition on. 2 (902) 
Measure the voltage of the (К2) ECT 1 Signal circuit in the Engine ў С 
Coolant Temperature Sensor 1 harness connector. Л 2 
Үеѕ >> Repair the (K2) ECT 1 Signal circuit for a short to voltage. amen 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE 

ENGINE - DIAGNOSIS AND TESTING). COOLANT 


TEMPERATURE 1 
No >> Go to 3 (GAS) 818292e0 


EN 


Is there any voltage present? 


РМ 


3. (K2) ECT 1 SIGNAL OPEN OR HIGH RESISTANCE 
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Turn the ignition off. 


Measure the resistance of the (K2) ECT 1 Signal circuit between the 
Engine Coolant Temperature Sensor 1 harness connector and the Pow- 
ertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Goto4 


No >> Repair the (K2) ECT 1 Signal circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


4. (K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
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Measure the resistance of the (K900) Sensor Ground circuit between 
the Engine Coolant Temperature Sensor 1 harness connector and the 
Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 5 


No >> Repair the (K900) Sensor Ground circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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9. ENGINE COOLANT TEMPERATURE SENSOR 1 


Turn the ignition off. 
Connect the Powertrain Control Module (PCM) connector. 5 за + 
Connect a jumper wire between the (K2) ECT 1 Signal circuit and the 


(K900) Sensor Ground in the Engine Coolant Temperature Sensor 1 1 = (0 


harness connector. 
Turn the ignition on. | | | У 


With the scan tool, read the Engine Coolant Temperature Sensor 1 sig- 


nal voltage. 
Is the voltage below 1.0 volt with the jumper wire in place? SENSOR- 
ENGINE 
Yes >> Heplace the Engine Coolant Temperature Sensor 1 in COOLANT 
accordance with the Service Information. TEMPERAT UNEA 


(GAS) 81829418 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Engine Coolant Tem- 
perature Sensor 1 and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 
e Set Condition: 
The РОМ detects that the (K2) ECT 1 Signal circuit shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K2) ECT 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 


(K2) ECT 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
(K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
ENGINE COOLANT TEMPERATURE SENSOR 1 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K2) ECT 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Engine Coolant Temperature Sensor 1 connector. за + 
Disconnect the Powertrain Control Module (PCM) connector. 


Turn the ignition on. 2 (62) 
Measure the voltage of the (K2) ECT 1 Signal circuit in the Engine ў С 
Coolant Temperature Sensor 1 harness connector. Л 2 
Үеѕ >> Repair the (K2) ECT 1 Signal circuit for a short to voltage. а 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE 

ENGINE - DIAGNOSIS AND TESTING). COOLANT 


TEMPERATURE 1 
No >> Со to 3 (GAS) 818292e0 


= 


Is there any voltage present? 


РМ 


3. (K2) ECT 1 SIGNAL OPEN OR HIGH RESISTANCE 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


9 - 105 


Turn the ignition off. 


Measure the resistance of the (K2) ECT 1 Signal circuit between the 
Engine Coolant Temperature Sensor 1 harness connector and the Pow- 
ertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Goto4 


No >> Repair the (K2) ECT 1 Signal circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


4. (K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
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Measure the resistance of the (K900) Sensor Ground circuit between 
the Engine Coolant Temperature Sensor 1 harness connector and the 
Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 5 


No >> Repair the (K900) Sensor Ground circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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9. ENGINE COOLANT TEMPERATURE SENSOR 1 


Turn the ignition off. 
Connect the Powertrain Control Module (PCM) connector. 5 за + 
Connect a jumper wire between the (K2) ECT 1 Signal circuit and the 


(K900) Sensor Ground in the Engine Coolant Temperature Sensor 1 1 = (0 


harness connector. 
Turn the ignition on. | | | У 


With the scan tool, read the Engine Coolant Temperature Sensor 1 sig- 


nal voltage. 
Is the voltage below 1.0 volt with the jumper wire in place? SENSOR- 
ENGINE 
Yes >> Heplace the Engine Coolant Temperature Sensor 1 in COOLANT 
accordance with the Service Information. TEMPERAT UNEA 


(GAS) 81829418 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Engine Coolant Tem- 
perature Sensor 1 and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The PCM detects an implausible voltage on the Throttle Body circuit. 


Possible Causes 


INTERMITTENT DTC 

F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

K22) TP SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 

F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

K22) TP SIGNAL 1 CIRCUIT SHORTED TO GROUND 

F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K22) TP SIGNAL 1 CIRCUIT 

F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K922) TP SENSOR GROUND CIRCUIT 
K22) TP SIGNAL 1 CIRCUIT SHORTED TO THE (K922) TP SENSOR GROUND CIRCUIT 
F855) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K22) TP SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 

K922) TP SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

THROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
( 
( 
( 
( 
( 
( 
( 
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Diagnostic Test 


1. prc is ACTIVE 


Start the engine. 
Allow the engine to reach normal operating temperature. 


NOTE: Diagnose and repair any system voltage or sensor reference voltage DTCs before continuing with 
this test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (F855) 5 VOLT SUPPLY CIRCUIT VOLTAGE 
Turn the ignition off. 


Disconnect the Throttle Body connector. ан 
Turn the ignition оп. 


Measure the voltage of the (F855) 5 Volt Supply circuit in the Throttle (62) 
Body harness connector. = o 
3 BLACK 
Is the voltage between 4.5 and 5.5 volts? AS 
Yes >> Go to 3 1 но 3 
Мо >> Со to 7 7 Е 5 


(GAS) 8182941c 
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3. (K22) TP SIGNAL 1 CIRCUIT VOLTAGE 
Measure the voltage of the (K22) TP Signal 1 circuit in the Throttle 


Body harness connector. 55р» 
Is the voltage between 4.5 and 5.5 volts? у 
Yes >> Goto4 — (C2) 
No >> Go to 11 5 BLAGK 
1 во 3 
4 я 6 
THROTTLE 
BODY 
(GAS) 81829421 


4. (K922) TP SENSOR GROUND CIRCUIT TEST 
Turn the ignition off. 


Using a 12 volt test light connected to 12 volts, check the (K922) TP 
Sensor Ground in the Throttle Body harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 
Yes >> Со 105 
Мо >> Со 10 15 


THROTTLE 
BODY 
(GAS) 81829425 


5. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K22) TP SIGNAL 1 CIRCUIT 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. 

Measure the resistance between the (F855) 5 Volt Supply circuit and 

the (K22) TP Signal 1 circuit in the Throttle Body harness connector. 
Is the resistance above 100 ohms? 


Yes >> Со 106 


Мо >> Hepair the (F855) 5 Volt Supply circuit for а short to the 
(K22) TP Signal 1 circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). THROTTLE 


BODY 
(GAS) 81829429 
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6. THROTTLE BODY 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 


Inspect the Throttle Body for any condition that would result in an incorrect signal, such as damage or contamina- 
tion. 


Were any problems found? 


Yes >> Нера as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Throttle Body. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


7. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. re 
Turn the ignition on. 
Measure the voltage of the (F855) 5 Volt Supply circuit in the Throttle (62) 
Body harness connector. = 
3 BLACK 
Is there any voltage present? 
Yes >> Repair the (F855) 5 Volt Supply circuit for a short to volt- 1 ни 3 
аде. 4 uH 6 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). THROTTLE 
No >> Go to 8 e 8182941c 


8. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Is the resistance above 100 ohms? 
Yes >> Go to 9 


No >> Repair the (F855) 5 Volt Supply circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Measure the resistance between ground and the (F855) 5 Volt Supply {Sk 
circuit in the Throttle Body harness connector. [9] 

1 

4 


(GAS) 81829430 
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9. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K922) TP SENSOR GROUND CIRCUIT 


Measure the resistance between the (F855) 5 Volt Supply circuit and 
the (K922) TP Sensor Ground circuit in the Throttle Body harness con- 
nector. 


Is the resistance above 100 ohms? 


>> Со to 10 
No >> Repair the (F855) 5 Volt Supply circuit for a short to the 
(K922) TP Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


1 0. (F855) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


THROTTLE 
BODY 
(GAS) 


8182943a 


Measure the resistance of the (F855) 5 Volt Supply circuit between the 
Throttle Body harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 
>> Со to 16 


No >> Repair the (F855) 5 Volt Supply circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


1 1 . (K22) TP SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 
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Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (K22) TP Signal 1 circuit in the Throttle 
Body harness connector. 
Is there any voltage present? 


Yes >> Repair the (K22) TP Signal 1 circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 12 


THROTTLE 
BODY 


(GAS) 81829421 
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1 2. (K22) TP SIGNAL 1 CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 


Measure the resistance between ground and the (K22) TP Signal 1 cir- 
cuit in the Throttle Body harness connector. 


Is the resistance above 100 ohms? 
Yes >> Go to 13 


No >> Repair the (K22) TP Signal 1 circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


5 BLACK 
1 ко 3 
4 я 6 
THROTTLE 
BODY 
(GAS) 81829463 


1 d. (K22) TP SIGNAL 1 CIRCUIT SHORTED TO (K922) TP SENSOR GROUND CIRCUIT 


Measure the resistance between the (K22) TP Signal 1 circuit and the 
(K922) TP Sensor Ground circuit in the Throttle Body harness connec- 
tor. 


Is the resistance above 100 ohms? 
Yes >> Со to 14 


No >> Repair the (K22) TP Signal 1 circuit for a short to the 
(K922) TP Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


1 4. (K22) TP SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 


THROTTLE 
BODY 
(GAS) 81829467 


Measure the resistance of the (K22) TP Signal 1 circuit between the 
Throttle Body harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 16 


No >> Repair the (K22) TP Signal 1 circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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1 Э. (К922) TP SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. ан 
Measure the resistance of the (K922) TP Sensor Ground circuit [0] 


between the Throttle Body harness connector and the Powertrain Соп- (86) 
trol Module (PCM) harness connector. n: 
Is the resistance below 5.0 ohms? А 
Үе<$ >> Со 10 16 qi i || 5 
Мо >> Repair the circuit for an open circuit ог high resistance. | || в. 
Perform the PCM Verification Test Мег. 1 (Refer to 9 - dH H |h а в 
ENGINE - DIAGNOSIS AND TESTING). HoH m 
91 fb T 
E 10 00 173 
сопко 81829472 


(GAS) 


1 6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the (K22) TP Signal 1 circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 

F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

K22) TP SIGNAL 1 CIRCUIT SHORTED TO GROUND 

F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K922) TP SENSOR GROUND CIRCUIT 
K22) TP SIGNAL 1 CIRCUIT SHORTED TO THE (K922) TP SENSOR GROUND CIRCUIT 
K22) TP SIGNAL 1 CIRCUIT SHORTED TO THE (K124) ETC MOTOR (+) CIRCUIT 

K22) TP SIGNAL 1 CIRCUIT SHORTED TO THE (K126) ETC MOTOR (-) CIRCUIT 

F855) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K22) TP SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 

THROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
( 
( 
( 
( 
( 
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Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 


NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (F855) 5 VOLT SUPPLY CIRCUIT VOLTAGE 
Turn the ignition off. 


Disconnect the Throttle Body connector. re 
Turn the ignition on. 


Measure the voltage of the (F855) 5 Volt Supply circuit in the Throttle (62) 
Body harness connector. = % 
3 BLACK 
Is the voltage above 4.5 volts? AS 
Yes >> Go to 6 1 но 3 
4 я 6 


№ >> Со 103 


THROTTLE 
BODY 
(GAS) 8182941c 


9-116 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


3. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition on. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (F855) 5 Volt Supply 
circuit in the Throttle Body harness connector. 
Is the resistance above 1000 ohms? 


Yes >> Go to 4 


No >> Repair the (F855) 5 Volt Supply circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


1 AS з 
4 я 6 
THROTTLE 
BODY 
(GAS) 81829430 


4. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO (K922) TP SENSOR GROUND CIRCUIT 


Measure the resistance between the (F855) 5 Volt Supply circuit and 
the (K922) TP Sensor Ground circuit in the Throttle Body harness con- 
nector. 


Is the resistance above 100 ohms? 
Yes >> Goto 5 


No >> Repair the (F855) 5 Volt Supply circuit for a short to the 
(K922) TP Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


5. (F855) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


THROTTLE 
BODY 
(GAS) 8182943a 


Measure the resistance of the (F855) 5 Volt Supply circuit between the 
Throttle Body harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Go to 12 


No >> Repair the (F855) 5 Volt Supply circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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6. (K22) TP SIGNAL 1 CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. (EB 
Measure the resistance between ground and the (K22) TP Signal 1 cir- Ф 


cuit in the Throttle Body harness connector. 


Is the resistance above 100 ohms? = 5 Mak © 
Yes >> Go to 7 
No >> Repair the (K22) TP Signal 1 circuit for a short to ground. у во и 
Perform the PCM Verification Test Мег. 1 (Refer to 9 - n Е ' 


ENGINE - DIAGNOSIS AND TESTING). 
THROTTLE 

BODY 

(GAS) 81829463 


7: (K22) TP SIGNAL 1 CIRCUIT SHORTED TO (K922) TP SENSOR GROUND CIRCUIT 
Measure the resistance between the (K22) TP Signal 1 circuit and the 


(K922) TP Sensor Ground circuit in the Throttle Body harness connec- 
tor. 


Is the resistance above 100 ohms? 


Yes >> Goto8 
No >> Repair the (K22) TP Signal 1 circuit for a short to the 
(K922) TP Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


THROTTLE 
BODY 
(GAS) 81829467 


8. (K22) TP SIGNAL 1 CIRCUIT SHORTED TO THE (K124) ETC MOTOR (+) CIRCUIT 


Measure the resistance between the (K22) TP Signal 1 circuit and the 


(K124) ETC Motor (+) in the Throttle Body harness connector. 
Is the resistance below 100 ohms? 


Yes >> Repair the (K124) ETC Motor (+) circuit for a short to the 
(F855) 5 Volt Supply circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 9 


THROTTLE 
BODY 
(GAS) 81829476 
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9. (K22) TP SIGNAL 1 CIRCUIT SHORTED TO THE (K126) ETC MOTOR (-) CIRCUIT 


PM 


Measure the resistance between the (K22) TP Signal 1 circuit and the 
(K126) ETC Motor (-) in the Throttle Body harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the (K22) TP Signal 1 circuit for a short to the 
(K126) ETC Motor (-) circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 10 


THROTTLE 
BODY 


(GAS) 8182947a 
1 0. (К22) TP SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K22) TP Signal 1 circuit between the 
Throttle Body harness connector and the Powertrain Control Module 
(PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 


>> Со to 11 
No >> Repair the (K22) TP Signal 1 circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


11. THROTTLE BODY 


MODULE- 
POWERTRAIN 
CONTROL C2 

(САЗ) 


THROTTLE 
BODY 


(GAS) 


8182946e 


Turn the ignition off. 
Connect the Powertrain Control Module (PCM) connector. 


Connect a jumper wire between the (F855) 5 Volt Supply circuit and the 
(K22) TP Signal 1 circuit in the Throttle Body harness connector. 


Turn the ignition on. 
With the scan tool, read the TP Signal 1 circuit voltage. 


Is the voltage above 4.5 volts with the jumper wire in place? 


Yes >> Replace the Throttle Body in accordance with the Service 


Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 12 


THROTTLE 
BODY 
(GAS) 


8182947e 
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12. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9 - 120 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 
P0123-THROTTLE POSITION SENSOR 1 CIRCUIT HIGH 


PM 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the (K22) TP Signal 1 circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 

(F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(K22) TP SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 

(K22) TP SIGNAL 1 CIRCUIT SHORTED TO THE (F855) 5 VOLT SUPPLY CIRCUIT 
(K22) TP SIGNAL 1 CIRCUIT SHORTED TO THE (K124) ETC MOTOR (+) CIRCUIT 
(K22) TP SIGNAL 1 CIRCUIT SHORTED TO THE (K126) ETC MOTOR (-) CIRCUIT 
(K22) TP SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 

(K922) TP SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
THROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is AcTIVE 


Ignition on, engine not running. 


NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 


Disconnect the Throttle Body connector. (EB 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. (C2) 
Measure the voltage of the (F855) 5 Volt Supply circuit in the Throttle =; 3 РР. 
Воду һагпеѕѕ соппесїог. 
Is there any voltage present? i EB 3 

Yes >> Repair ће (F855) 5 Volt Supply circuit for a short to volt- Е B 9 

аде. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - THROTTLE 

BODY 
ENGINE - DIAGNOSIS AND TESTING). САЗ) 8182941с 


Мо >> Со 103 


9-122 ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
3. (K22) TP SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 
Measure the voltage of the (K22) TP Signal 1 circuit in the Throttle 
Body harness connector. 55р» 
Is there any voltage present? | 
Yes >> Repair the (K22) TP Signal 1 circuit for a short to voltage. == (2) 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 5 BLACK 
ENGINE - DIAGNOSIS AND TESTING). 
No >> Goto4 1 EN ш 3 
4 я 6 
THROTTLE 
BODY 
(GAS) 81829421 


4. (K22) TP SIGNAL 1 CIRCUIT SHORTED TO THE (F855) 5 VOLT SUPPLY CIRCUIT 


Measure the resistance between the (K22) TP Signal 1 circuit and the 
(F855) 5 Volt Supply in the Throttle Body harness connector. 


Is the resistance below 100 ohms? 
Yes >> Repair the (K22) TP Signal 1 circuit for a short to the 
(F855) 5 Volt Supply circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 


Б. (K22) TP SIGNAL 1 CIRCUIT SHORTED TO THE (K124) ETC MOTOR (+) CIRCUIT 


THROTTLE 
BODY 
(GAS) 81829429 


Measure the resistance between the (K22) TP Signal 1 circuit and the 
(K124) ETC Motor (+) in the Throttle Body harness connector. 


Is the resistance below 100 ohms? 
Yes >> Repair the (K124) ETC Motor (+) circuit for a short to the 
(F855) 5 Volt Supply circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


THROTTLE 
BODY 
(GAS) 81829476 
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6. (K22) TP SIGNAL 1 CIRCUIT SHORTED TO THE (K126) ETC MOTOR (-) CIRCUIT 


Measure the resistance between the (K22) TP Signal 1 circuit and the 
(K126) ETC Motor (-) in the Throttle Body harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the (K22) TP Signal 1 circuit for a short to Ше 
(K126) ETC Motor (-) circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 7 


7. (K22) TP SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 


THROTTLE 
BODY 
(GAS) 8182947a 


Turn the ignition off. 


Measure the resistance of the (K22) TP Signal 1 between the Throttle 
Воду harness connector and the Powertrain Control Module (PCM) har- 
ness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Goto8 
No >> Repair the (K22) TP Signal 1 for an open circuit or high 
resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


\ Т 
LT 
o 
ы 
Da 
„8 
à 


THROTTLE 
BODY 


H H {GAS} 


MODULE- 
POWERTRAIN 
CONTROL C2 

(САЗ) 


8182946е 
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8. (K922) TP SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K922) TP Sensor Ground circuit 
between the Throttle Body harness connector and the Powertrain Con- 


trol Module (PCM) harness connector. [0] Xx 
Is the resistance below 5.0 ohms? (Go) 


Yes >> Go to 9 4% аха 
к | Ж. 
Мо >> Repair the (K922) ТР Sensor Ground circuit for an open cir- "NT SEES m M ШК 
cuit or high resistance. [ноп || 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - uo B T 
ENGINE - DIAGNOSIS AND TESTING). H eT | Е 
qi H BP | | 
H ши ш | nol 
q 10 00 П 
E 00 00 7 
CONTROL C2 81 829472 


(GAS) 


9. THROTTLE BODY 
Turn the ignition off. 


Connect the Powertrain Control Module (PCM) connector. 


Connect a jumper wire between the (K922) TP Sensor Ground circuit 
and the (K22) TP Signal 1 circuit in the Throttle Body harness connec- 
tor. 


Turn the ignition on. 
With the scan tool, read the TP Signal 1 circuit voltage. 


Is the voltage below 1.0 volt with the jumper wire in place? 


Yes >> Нерасе the Throttle Body in accordance with the Service 


Information. THROTTLE 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - d 31820483 


ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 10 


1 0. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 125 
P0125-INSUFFICIENT COOLANT TEMP FOR CLOSED-LOOP FUEL CONTROL 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 
e Set Condition: 
The PCM detects that the engine temperature necessary to allow closed loop fuel control has not been 
reached within a set amount of time. The set time depends on start-up coolant temperature and ambient tem- 
perature. Two Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


LOW COOLANT LEVEL 


THERMOSTAT 
ENGINE COOLANT TEMPERATURE SENSOR 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . LOW ENGINE COOLANT LEVEL 

Ignition on, engine not running. 

With a scan tool, select View DTCs. 

NOTE: Diagnose and repair any Engine Coolant Temperature (ECT) sensor DTCs before proceeding with 
this test. 

NOTE: Inspect the ECT sensor and related PCM connector terminals for corrosion or damage. 

NOTE: Extremely cold ambient temperatures may cause this DTC to set. 


WARNING: Allow the engine to cool before opening the cooling system. The system may be under pressure. 
Extreme burns or scalding may result. Failure to follow these instructions can result in personal injury or 
death. 

Inspect the cooling system for proper coolant level and condition. 


Were any problems found? 


Yes >> |nspect the vehicle for a coolant leak. Repair as necessary in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go То 2 


2. ENGINE СООГАМТ TEMPERATURE 

Ignition on, engine not running. 

NOTE: Allow the engine to cool to ambient temperature before proceeding with this test. 

Using the appropriate service information, determine the proper opening temperature of the thermostat. 

With a scan tool, read the ECT sensor value. If the engine was allowed to cool completely, the value should be 
approximately equal to the ambient temperature. 

Start the engine and allow it to reach operating temperature while monitoring the ECT sensor value. The sensor 
value change should be a smooth transition from start up to normal operating temperature. Also monitor the actual 
coolant temperature with a thermometer. 


NOTE: As the engine warms up to operating temperature, the actual coolant temperature (thermometer read- 
ing) and the coolant temperature value on the scan tool should be relatively close. The thermostat should 
not open until the engine reaches the temperature specified in the Service Information. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> |f no problems are found, the test is complete. 
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P0128-THERMOSTAT RATIONALITY 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 
e Set Condition: 
The РОМ detects that the actual engine temperature is significantly different than the desired engine temper- 
ature. Two Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


LOW COOLANT LEVEL 


THERMOSTAT 
ENGINE COOLANT TEMPERATURE SENSOR 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . LOW ENGINE COOLANT LEVEL 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 


NOTE: Diagnose and repair any temperature sensor DTCs set in the PCM or TIPM before proceeding with 
this test. 


NOTE: Inspect all temperature sensor and related PCM or TIPM connector terminals for corrosion or dam- 
age. 
NOTE: Extremely cold ambient temperatures may cause this DTC to set. 


WARNING: Allow the engine to cool before opening the cooling system. The system may be under pressure. 
Extreme burns or scalding may result. Failure to follow these instructions can result in personal injury or 
death. 

Inspect the cooling system for proper coolant level and condition. 


Were any problems found? 


Yes >> |nspect the vehicle for a coolant leak. Repair as necessary in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go То 2 


2. ENGINE COOLANT TEMPERATURE 


Ignition on, engine not running. 


NOTE: Allow the engine to cool to ambient temperature before proceeding with this test. 

Using the appropriate service information, determine the proper opening temperature of the thermostat. 

With the scan tool, read the ECT sensor value. If the engine was allowed to cool completely, the value should be 
approximately equal to the ambient temperature. 

With the scan tool, read the Ambient Air Temperature (AAT) sensor value in the TIPM and the Intake Air Temper- 
ature (IAT) sensor value in the PCM. With the engine at ambient temperature, all values should be approximately 
the same. 


NOTE: If the ambient temperature sensor value is found to be in question, be sure to drive the vehicle for 
at least 5 minutes above 30 MPH to verify that the ambient temperature gets updated before continuing with 
the diagnosis. 

Start the engine and allow it to reach operating temperature while monitoring the temperature sensor values. The 
value change for each sensor should be a smooth transition from start up to normal operating temperature. Also 
monitor the actual coolant temperature with a thermometer. 
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NOTE: As the engine warms up to operating temperature, the actual coolant temperature (thermometer read- 
ing) and the coolant temperature value on the scan tool should be relatively close. The thermostat should 
not open until the engine reaches the temperature specified in the Service Information. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Test complete. 


9-128 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 
P0129-BAROMETRIC PRESSURE OUT OF RANGE LOW 


PM 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on, no CMP or CKP signal within 75 ms, and engine speed less than 250 RPM. 

e Set Condition: 
The PCM detects that the MAP sensor voltage is less than 2.2 volts but above 0.04 volts for 300 milliseconds. 
One Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


INTERMITTENT DTC 

K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

K1) MAP SIGNAL CIRCUIT SHORTED TO GROUND 

K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 
K1) MAP SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 
K857) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K1) MAP SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

MAP SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
( 
( 
( 
( 
( 


Diagnostic Test 


1. DTC is ACTIVE 
Turn the ignition on. 
With the scan tool, select View DTCs. 


NOTE: Diagnose and repair any system voltage or sensor reference voltage DTCs before continuing with 
this test. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K857) 5 VOLT SUPPLY CIRCUIT VOLTAGE 


Turn the ignition off. 


Disconnect the MAP Sensor connector. 

Turn the ignition on. EN ТАРЫ; 
Measure the voltage of the (K857) 5 Мой Supply circuit in the MAP Зеп- 

sor harness connector. 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Со to З 
No >> Со 106 


ө 


SENSOR-MAP 
(GAS) 81829208 
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3. (K1) MAP SIGNAL CIRCUIT VOLTAGE 


Measure the voltage of the (K1) MAP Signal circuit in the MAP Sensor 
harness connector. 


15 the voltage between 4.5 and 5.5 volts? 


Yes >> Go to 4 
No >> Go to 9 


SENSOR-MAP 
(GAS) 8182920c 


4. (K900) SENSOR GROUND CIRCUIT TEST 
Turn the ignition off. 


Using a 12 volt test light connected to 12 volts, check the (K900) Sen- 
sor Ground in the MAP Sensor harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Со to 5 
No >> Go to 12 


SENSOR-MAP 
(GAS) 81829210 


5. MAP SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the MAP Sensor and the 
Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the MAP Sensor for any condition that would result in an incorrect signal, such as damage or contamination. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace the MAP Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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6. (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (K857) 5 Volt Supply 
circuit in the MAP Sensor harness connector. 
Is the resistance above 100 ohms? 


Yes >> Go to 7 


No >> Repair the (K857) 5 Volt Supply circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR-MAP 
(GAS) 81829224 


7. (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K857) 5 Volt Supply circuit and 
the (K900) Sensor Ground circuit in the MAP Sensor harness connec- 
tor. 


Is the resistance above 100 ohms? 


Yes >> Go to 8 


No >> Repair the (K857) 5 Volt Supply circuit for a short to the 
(K900) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


8. (K857) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR-MAP 
(GAS) 81829234 


Measure the resistance of the (K857) 5 Volt Supply circuit between the 
MAP Sensor harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 13 
No >> Repair the (K857) 5 Volt Supply circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


О SENSOR-MAP 
(САЗ) 


MODULE- 
POWERTRAIN 


CONTROL C2 8182917c 


(GAS) 
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9. (K1) MAP SIGNAL CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (K1) MAP Signal cir- 
cuit in the MAP Sensor harness connector. 
Is the resistance above 100 ohms? 


>> Со to 10 


>> Repair the (K1) MAP Signal circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


SENSOR-MAP 


(GAS) 81829262 


1 0. (K1) MAP SIGNAL CIRCUIT SHORTED ТО (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K1) MAP Signal circuit and the 
(K900) Sensor Ground circuit in the MAP Sensor harness connector. 


Is the resistance above 100 ohms? 


Yes 
No 


>> Со to 11 
>> Repair the (K1) MAP Signal circuit for а short to the (K900) 
Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


1 1 . (K1) MAP SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR-MAP 


(GAS) 81829270 


Measure the resistance of the (K1) MAP Signal circuit between the 
MAP Sensor harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Со to 13 


>> Repair the (K1) MAP Signal circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


\ 


о 


SENSOR-MAP 
С 00 00 D (саз) 


MODULE- 
POWERTRAIN 
CONTROL с2 

(GAS) 


8182927d 
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1 2. (K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) connector. 

Measure the resistance of the (K900) Sensor Ground circuit between [0] 
Ше MAP Sensor harness connector and the Powertrain Control Module 

(PCM) harness connector. 


Is the resistance below 5.0 ohms? аи А 
Yes >> Go to 13 q 


No >> Repair the circuit for an open circuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - Ч 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR-MAP 
q 00 00 О (САВ) 


MODULE- 
POWERTRAIN 


CONTROL C2 8182928b 


(GAS) 


1 Э. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the MAP Sensor and the 
Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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PM 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the engine running for less than 30 seconds, the Oxygen Sensor 1/1 heater temperature less than 251° 
C (484° F), and battery voltage greater than 10.4 volts. 

e Set Condition: 
The PCM detects that the Oxygen Sensor 1/1 signal voltage is below 2.5196 volts for 6 seconds after engine 
startup. One Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


K41) О2 1/1 SIGNAL CIRCUIT SHORTED TO GROUND 

K902) 02 1/1 RETURN CIRCUIT SHORTED TO GROUND 

K41) 02 1/1 SIGNAL CIRCUIT SHORTED TO THE (К902) 02 1/1 RETURN CIRCUIT 
K41) О2 1/1 SIGNAL CIRCUIT SHORTED TO THE (2916) GROUND CIRCUIT 
OXYGEN SENSOR 1/1 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


( 
( 
( 
( 


Diagnostic Test 


1 . OXYGEN SENSOR 1/1 VOLTAGE 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With a scan tool, monitor the Oxygen Sensor 1/1 voltage. 


Is the voltage less than 2.52 volts? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (К41) 02 1/1 SIGNAL CIRCUIT VOLTAGE 


Turn the ignition off. 

Disconnect the Oxygen Sensor 1/1 harness connector. 
Turn the ignition on. 

With a scan tool, monitor the Oxygen Sensor 1/1 voltage. 


Is the Oxygen Sensor 1/1 voltage above 4.8 volts? 


Yes >> Со іо З 
Мо >> Со 105 
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3. OXYGEN SENSOR 1/1 


PM 


Measure the voltage on the (K902) O2 1/1 Return circuit in the Oxygen 
Sensor 1/1 harness connector. 


Is the voltage at 2.5 volts? 


Yes >> Replace the Oxygen Sensor 1/1. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


SENSOR- 
OXYGEN 1/1 
(GAS) 


8182948a 
4. (К902) 02 1/1 RETURN CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) harness connector. (EB 


Measure the resistance between ground and the (K902) O2 1/1 Return 
circuit in the Oxygen Sensor 1/1 harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the (K902) O2 1/1 Return circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 108 


SENSOR- 
OXYGEN 11 
(GAS) 


TE 


81829492 
5; (K41) O2 1/1 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K41) O2 1/1 Signal 

circuit in the Oxygen Sensor 1/1 harness connector. rS 


Is the resistance below 100 ohms? 


Yes >> Repair the (K41) O2 1/1 Signal circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


SENSOR- 
OXYGEN 1/1 
(GAS) 


BLACK (Co) 


81829496 
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6. (K41) O2 1/1 SIGNAL CIRCUIT SHORTED TO THE (K902) O2 1/1 RETURN CIRCUIT 


Measure the resistance between the (K41) O2 1/1 Signal circuit and the 
(K902) O2 1/1 Return circuit in the Oxygen Sensor 1/1 harness connec- 
tor. 


чан! 
BLACK (Со) 


Is Ше resistance below 100 ohms? 
Yes >> Repair the short between the (K902) O2 1/1 Return circuit 
and the (K41) O2 1/1 Signal circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 7 


SENSOR- 
OXYGEN 1/1 


(GAS) 
818294a4 


7. (K41) O2 1/1 SIGNAL CIRCUIT SHORTED TO THE (2916) GROUND CIRCUIT 


Measure the resistance between the (K41) O2 1/1 Signal circuit and the 
(Z916) Ground circuit in the Oxygen Sensor 1/1 harness connector. 


Is the resistance below 100 ohms? [@] ) “(И 
BLACK d) 


Yes >> Hepair the short between the (2916) Ground circuit and the 
(K41) O2 1/1 Signal circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 8 


SENSOR- 
OXYGEN 1/1 
(GAS) 


818294а8 


8. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/1 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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81816921 


For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the Oxygen Sensor 1/1 heater temperature greater than 496? C (925? F) and battery voltage greater than 
10.4 volts. 

e Set Condition: 
The PCM detects that the Oxygen Sensor 1/1 voltage is greater than 3.99 volts for 40 seconds. One Trip 
Fault. Three good trips to turn off the MIL. 


Possible Causes 


(K41) O2 1/1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K902) O2 1/1 RETURN CIRCUIT SHORTED TO VOLTAGE 

(K41) O2 1/1 SIGNAL CIRCUIT SHORTED TO THE (K99) O2 1/1 HEATER CONTROL CIRCUIT 
( 

( 


4 
K41) O2 1/1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
K902) O2 1/1 RETURN CIRCUIT OPEN OR HIGH RESISTANCE 
OXYGEN SENSOR 1/1 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. OXYGEN SENSOR 1/1 VOLTAGE 
Start the engine and allow it to reach operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With a scan tool, read the Oxygen Sensor 1/1 voltage. 


Is the voltage greater than 3.9 volts? 


Yes >> Со to 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K41) O2 11 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Start the engine and allow it to idle. 


Disconnect the Oxygen Sensor 1/1 harness connector. 

Measure the voltage on the (K41) O2 1/1 Signal circuit in the Oxygen 
Sensor 1/1 harness connector. 

NOTE: Measure the voltage in reference to ground, not the (K902) 
O2 1/1 Return circuit. 


Is the voltage above 5.2 volts? 


Yes >> Repair the (K41) O2 1/1 Signal circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


SENSOR- 


ENGINE - DIAGNOSIS AND TESTING). OXYGEN 1/4 


GAS 
No >> Со to З Беч 81829699 
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3. (K902) O2 1/1 RETURN CIRCUIT SHORTED TO VOLTAGE 


PM 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) harness connector. 
Turn the ignition on. 
Measure the voltage on the (K902) O2 1/1 Return circuit in the Oxygen 
Sensor 1/1 harness connector. 

Is there any voltage present? 


Yes >> Repair the (K902) O2 1/1 Return circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


SENSOR- 
OXYGEN 1/1 
(GAS) 


8182948а 
4. (K41) O2 1/1 SIGNAL CIRCUIT SHORTED TO THE (K99) O2 1/1 HEATER CONTROL CIRCUIT 
Turn the ignition off. 
Measure the resistance between the (K41) O2 1/1 Signal circuit and the (EB 
(K99) O2 1/1 Heater Control circuit the Oxygen Sensor 1/1 harness 


connector. 
Is the resistance below 100.0 ohms? 


Yes >> Repair the (K41) O2 1/1 Signal circuit for a short to voltage. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 


SENSOR- 
OXYGEN 1/1 
(GAS) 


818296dd 
D. OXYGEN SENSOR 1/1 
Turn the ignition off. 
Connect the Powertrain Control Module (PCM) harness connector. T 


Connect a jumper wire between the (K41) O2 1/1 Signal circuit and the 
(K902) O2 1/1 Return circuit in the Oxygen Sensor 1/1 harness connec- 
tor. 


Turn the ignition on. 
With a scan tool, monitor the Oxygen Sensor 1/1 voltage. 


Is the voltage between 2.3 and 2.7 volts with the jumper wire in 
place? 
Yes >> Replace the Oxygen Sensor 1/1 in accordance with the Ser- 
vice Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 6 


SENSOR- 
OXYGEN 1/1 
(GAS) 


818296e2 


РМ 


6. (K41) O2 11 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
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Turn the ignition off. 

If necessary, remove the jumper wire from between the (K41) O2 1/1 
Signal circuit and the (K902) O2 1/1 Return circuit in the Oxygen Sen- 
sor 1/1 harness connector. 

Disconnect the Powertrain Control Module (PCM) harness connector. 
Measure the resistance of the (K41) O2 1/1 Signal circuit between the 
Oxygen Sensor 1/1 harness connector to the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Go to 7 


No >> Repair the (K41) O2 1/1 Signal circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


7. (K902) O2 11 RETURN CIRCUIT OPEN OR HIGH RESISTANCE 


MODULE- 
POWERTRAIN 
CONTROL C2 
(GAS) 


48 п Жана 
24 Lf oo oo H 96 
ni Hu 
q 00 10 П 
00 00 
| oo oo H 
00 00 
00 10 
00 00 
00 00 
00 00 
НОП 
oo oo [1 
П РЕШЕ 33 
00 i 
00 00 
H 00 00 H 
H ап coo Ц 
|] oo oo [| 
q 00 uo р 
[| on oo || 
73 


BLACK 


SENSOR- 
OXYGEN 1/1 
(GAS) 


818296e6 


Measure the resistance of the (K902) O2 1/1 Return circuit between the 
Oxygen Sensor 1/1 harness connector to the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Со 108 


Мо >> Repair Ше (K902) O2 1/1 Return circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


MODULE- 

POWERTRAIN 

CONTROL C2 
(Gas) 


BLACK 


SENSOR- 
OXYGEN 1/1 
(GAS) 


818296ea 
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8. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/1 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0133-O2 SENSOR 1/1 SLOW RESPONSE 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the engine running, vehicle speed between 35 and 60 MPH, at medium throttle with no decels, ECT 
greater than 70? С (158° F), catalytic converter temperature greater than 600° C (1112? Е) and EVAP Purge 
active 

e Set Condition: 
The oxygen sensor signal voltage change is collected, added up, and divided by time. The resulting ratio must 
be greater than a calibrated fail ratio to pass. Two Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


INTERMITTENT DTC 

EXHAUST LEAK 

K41) О2 1/1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
K902) O2 1/1 RETURN CIRCUIT SHORTED TO VOLTAGE 


K41) 02 1/1 SIGNAL CIRCUIT SHORTED TO GROUND 

K902) 02 1/1 RETURN CIRCUIT SHORTED TO GROUND 

K41) 02 1/1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
K902) O2 1/1 RETURN CIRCUIT OPEN OR HIGH RESISTANCE 
OXYGEN SENSOR 1/1 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. EXHAUST LEAK 


NOTE: A thorough exhaust leak test must be completed before removing an O2 Sensor or any other part 
from the exhaust system. Do not remove any parts before an exhaust leak check has been completed. 


NOTE: An exhaust leak may cause downstream fuel adaptives to rail out, resulting in a false 1/1 O2 Sensor 
failure 

Turn the ignition off. 

Inspect the exhaust system for leaks between the engine and the 1/1 Oxygen Sensor. 


Perform a leak test with Miller Tool #8404А Evaporative Emissions Leak Detector (EELD), even if an audible leak is 
not heard. Pay particular attention to the exhaust manifold to head surface, exhaust pipe to manifold connection, 
and the O2 sensor boss for leaks. 


Connect the SMOKE supply tip (black hose) to the exhaust cone adapter (if equipped) and place it into the tail pipe. 
Set the smoke/air control switch to SMOKE. 
Press the remote smoke/air start button. 


While still holding the remote smoke/air start button, use the white light (#8404-CLL) to follow the exhaust system 
path and look for a leak, indicated by exiting smoke. 


If a leak is concealed from view, release the remote smoke/air start button, and use the ultraviolet (UV) black light 
#8404-UVL and the yellow goggles 8404-20 to look for residual traces of dye that is left behind by the smoke. 


The exiting smoke deposits a residual fluid that is either bright green or bright yellow in color when viewed with a 
UV light. 


Were any exhaust leaks found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 2 
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2. DTC IS ACTIVE 


NOTE: Check for contaminants that may have damaged the O2 Sensor: contaminated fuel, unapproved sil- 
icone, oil and coolant. 


NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
Start the engine and allow it to reach operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со to З 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K41) O2 1/1 SIGNAL CIRCUIT SHORTED ТО VOLTAGE 
Start the engine and allow it to idle. 


Disconnect the Oxygen Sensor 1/1 harness connector. 
Measure the voltage on the (K41) O2 1/1 Signal circuit in the Oxygen 
Sensor 1/1 harness connector. 


NOTE: Measure the voltage in reference to ground, not the (K902) 
O2 1/1 Return circuit. 


Is the voltage above 5.2 volts? 


Yes >> Repair the (K41) O2 1/1 Signal circuit for a short to voltage. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - күзде 
ENGINE - DIAGNOSIS AND TESTING). OXYGEN 1/1 


GAS 
No >> Go to 4 (SI 818296d9 


4. (K902) O2 1/1 RETURN CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) harness connector. 
Turn the ignition on. 


Measure the voltage on the (K902) O2 1/1 Return circuit in the Oxygen 
Sensor 1/1 harness connector. 


Is there any voltage present? 
Yes >> Repair the (K902) O2 1/1 Return circuit for a short to volt- 


age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). си 


Мо >> Go to 5 (GAS) 8182948a 


9-146 ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
9. (K41) O2 1/1 SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Measure the resistance between ground and the (K41) O2 1/1 Signal {5} 
circuit in the Oxygen Sensor 1/1 harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the (K41) O2 1/1 Signal circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 6 


SENSOR- 
OXYGEN 1/1 
(GAS) 


BLACK (Co) 


81829496 
6. (K902) O2 1/1 RETURN CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K902) O2 1/1 Return 

circuit in the Oxygen Sensor 1/1 harness connector. rS 


Is the resistance below 100 ohms? 
Yes >> Repair the (K902) O2 1/1 Return circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 7 


SENSOR- 
OXYGEN 1/1 
(GAS) 


TE 


81829492 
ro (K41) O2 11 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (K41) O2 1/1 Signal circuit between the 

Oxygen Sensor 1/1 harness connector to the Powertrain Control Module 

(PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 


Yes >> Goto8 
No >> Repair the (K41) O2 1/1 Signal circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
POWERTRAIN 
CONTROL C2 

(GAS) 


BLACK 


SENSOR- 
OXYGEN 1/1 
(GAS) 


818296e6 
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8. (K902) O2 1/1 RETURN CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K902) O2 1/1 Return circuit between the 
Oxygen Sensor 1/1 harness connector to the Powertrain Control Module 


(PCM) harness connector. [0] Xx 
Is the resistance below 5.0 ohms? Go) 


Yes >> Goto9 У 
Мо >> Repair the (K902) O2 1/1 Return circuit for an open circuit |» | И шоп N | и "m" 
or high resistance. d || HIP 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - Но d | , 
ENGINE - DIAGNOSIS AND TESTING). || енг . і 
Hone ин SENSOR- 
Fon MEE OXYGEN 1/1 
О ao og О (GAs) 
ens) 818296ea 


О. OXYGEN SENSOR 1/1 


NOTE: Prior to replacing the O2 sensor, verify that the correct part number is being used in order to prevent 
improper O2 heater control. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/1 
and the Powertrain Control Module (PCM). 


Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 


Yes >> Нера as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Heplace the Oxygen Sensor 1/1 in accordance with the Service Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0135-O2 SENSOR 1/1 HEATER PERFORMANCE 
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For а complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The PCM performs a continuous check of the O2 sensor heater circuit during operation. The heater circuit is 
momentarily disabled to allow a resistance measurement to be taken to infer heater temperature. The current deliv- 
ery to the heater is duty cycled to maintain a specific target temperature. The error from the target temperature is 
continuously monitored to assess heater performance. 
е When Monitored: 
With the engine running, O2 sensor heater duty cycle greater than 096, and battery voltage greater than 11.0 
volts. 
e Set Condition: 
The PCM detects no O2 sensor output when the heater is powered up. Two trip fault. Three good trips to turn 
off the MIL. 


Possible Causes 


(K99) O2 1/1 HEATER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


(2916) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
OXYGEN SENSOR 1/1 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . OXYGEN SENSOR 1/1 HEATER CONTROL OPERATION 
Turn the ignition off. 


NOTE: Wait a minimum of 8 minutes to allow the sensor to cool down before continuing. The sensor volt- 
age should stabilize between 4.6 and 5.0 volts. 
Turn the ignition on. 
With a scan tool, actuate the Oxygen Sensor 1/1 control. 
With the scan tool, monitor Oxygen Sensor 1/1 voltage for at least 2 minutes. 
Does the voltage stay above 4.5 volts? 


Yes >> Со 102 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. OXYGEN SENSOR 1/1 
Turn the ignition off. 


NOTE: Allow the O2 sensor to cool down to room temperature. 
Disconnect the Oxygen Sensor 1/1 harness connector. 


Measure the resistance of the O2 sensor heater element across the Oxygen Sensor 1/1 connector between the 
heater control terminal and the ground terminal. 


NOTE: The O2 heater element resistance should be measured at 70? F (21.1? C). The resistance value will 
vary at different temperatures. 


Is the resistance between 2.0 and 30.0 ohms? 
Yes >> Go to 3 


No >> Replace the Oxygen Sensor 1/1 in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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3. (К99) O2 1/1 HEATER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
Disconnect the Powertrain Control Module (PCM) harness connector. 


Measure the resistance of the (K99) O2 1/1 Heater Control circuit from ан 
Ше Oxygen Sensor 1/1 harness connector to Ше Powertrain Control (ӨЙ 
Module (PCM) harness connector. (Go) 
Is the resistance below 0.5 ohm? Jn a 
Yes >> Со to 4 24 Н og ao \\ 96 2 
No >> Repair the (K99) O2 1/1 Heater Control circuit for an open ЧОН I IP 
circuit or high resistance. n | 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - а n | | 
ENGINE - DIAGNOSIS AND TESTING). n | j 
и E Шш : 
d + и [Elas 
EE M ce / ]|^ oret 
ome c 81829128 


4. (2916) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Using a 12 volt test light connected to 12 volts, check the (Z916) 


Ground circuit in the Oxygen Sensor 1/1 harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Со to 5 


No >> Repair the (2916) Ground circuit for an open circuit or high 
resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


SENSOR- 


ENGINE - DIAGNOSIS AND TESTING). OXYGEN 1/1 


(БАЗ 818291а0 


5. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/1 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ ———————————————— — — ——- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


P0137-O2 SENSOR 1/2 CIRCUIT LOW 


9 - 151 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the engine running for less than 30 seconds, the Oxygen Sensor 1/2 heater temperature less than 251° 
C (484° F), and battery voltage greater than 10.4 volts. 

e Set Condition: 
The PCM detects that the Oxygen Sensor 1/2 signal voltage is below 2.5196 volts for 6 seconds after engine 
startup. One Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


K141) О2 1/2 SIGNAL CIRCUIT SHORTED TO GROUND 


) 
K904) O2 1/2 RETURN CIRCUIT SHORTED TO GROUND 
) 


K141) 02 1/2 SIGNAL CIRCUIT SHORTED TO THE (K904) 02 1/2 RETURN CIRCUIT 

K141) 02 1/2 SIGNAL CIRCUIT SHORTED TO THE (K299) 02 1/2 HEATER CONTROL CIRCUIT 
OXYGEN SENSOR 1/2 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . OXYGEN SENSOR 1/2 VOLTAGE 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With a scan tool, monitor the Oxygen Sensor 1/2 voltage. 


Is the voltage less than 2.52 volts? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K141) O2 1/2 SIGNAL CIRCUIT VOLTAGE 


Turn the ignition off. 

Disconnect the Oxygen Sensor 1/2 harness connector. 
Turn the ignition on. 

With a scan tool, monitor the Oxygen Sensor 1/2 voltage. 


Is the Oxygen Sensor 1/2 voltage above 4.8 volts? 


Yes >> Со іо З 
Мо >> Со 105 


РМ 


3. OXYGEN SENSOR 1/2 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


9 - 153 


Measure the voltage on the (K904) O2 1/2 Return circuit in the Oxygen 
Sensor 1/2 harness connector. 


Is the voltage at 2.5 volts? 


Yes >> Replace the Oxygen Sensor 1/2. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


SENSOR- 
OXYGEN 1/2 
(GAS) 


818296ее 
4. (К904) O2 1/2 RETURN CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) harness connector. ар 


Measure the resistance between ground and the (К904) O2 1/2 Return 
circuit in the Oxygen Sensor 1/2 harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the (K904) O2 1/2 Return circuit for a short to 
ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 108 


SENSOR- 
OXYGEN 1/2 
(GAS) 


BLACK (Co) 


81829618 
5; (K141) O2 1/2 SIGNAL CIRCUIT SHORTED TO GROUND 
Measure the resistance between ground and the (K141) O2 1/2 Signal 
circuit in the Oxygen Sensor 1/2 harness connector. rS 


Is the resistance below 100 ohms? 
Yes >> Hepair the (K141) O2 1/2 Signal circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


SENSOR- 
OXYGEN 1/2 
(GAS) 


BLACK (Co) 


818296fc 
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6. (K141) O2 1/2 SIGNAL CIRCUIT SHORTED TO THE (K904) O2 1/2 RETURN CIRCUIT 


PM 


Measure the resistance between the (K141) O2 1/2 Signal circuit and 
the (K904) O2 1/2 Return circuit in the Oxygen Sensor 1/2 harness con- 
nector. 


Is the resistance below 100 ohms? 
Yes >> Repair the short between the (K904) O2 1/2 Return circuit 
and the (K141) O2 1/2 Signal circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 7 


SENSOR- 
OXYGEN 1/2 
(GAS) 


81829701 


7. (K141) 02 1/2 SIGNAL CIRCUIT SHORTED TO THE (K299) 02 1/2 HEATER CONTROL CIRCUIT 


Measure the resistance between the (K141) O2 1/2 Signal circuit and 
the (K299) O2 1/2 Heater Control circuit in the Oxygen Sensor 1/2 har- 
ness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the short between the (K299) O2 1/2 Heater Control 
circuit and the (K141) O2 1/2 Signal circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 108 


8. POWERTRAIN CONTROL MODULE (PCM) 


SENSOR- 
OXYGEN 1/2 
(GAS) 


АЕ 
BLACK (Со) 


81829705 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/2 


and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ —Л—————— ENGINE ELECTRICAL DIAGNOSTICS ОРЕС 


P0138-O2 SENSOR 1/2 CIRCUIT HIGH 


9 - 155 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the Oxygen Sensor 1/2 heater temperature greater than 496? C (925? F) and battery voltage greater than 
10.4 volts. 

e Set Condition: 
The PCM detects that the Oxygen Sensor 1/2 voltage is greater than 3.99 volts for 40 seconds. One Trip 
Fault. Three good trips to turn off the MIL. 


Possible Causes 


K141 


( O2 1/2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
(K904) O2 1/2 RETURN CIRCUIT SHORTED TO VOLTAGE 
(K141 

( 

( 


O2 1/2 SIGNAL CIRCUIT SHORTED TO THE (K299) O2 1/2 HEATER CONTROL CIRCUIT 
K141) O2 1/2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

K904) O2 1/2 RETURN CIRCUIT OPEN OR HIGH RESISTANCE 

OXYGEN SENSOR 1/2 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


) 
) 
) 
) 


Diagnostic Test 


1. OXYGEN SENSOR 1/2 VOLTAGE 


Start the engine and allow it to reach operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With a scan tool, read the Oxygen Sensor 1/2 voltage. 


Is the voltage greater than 3.9 volts? 
Yes >> Go to 2 


No >> Refer to the “CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K141) O2 1/2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Start the engine and allow it to idle. 


Disconnect the Oxygen Sensor 1/2 harness connector. 


Measure the voltage on the (K141) O2 1/2 Signal circuit in the Oxygen 
Sensor 1/2 harness connector. 


NOTE: Measure the voltage in reference to ground, not the (K904) 
O2 1/2 Return circuit. 


Is the voltage above 5.2 volts? 
Yes >> Repair the (K141) O2 1/2 Signal circuit for a short to volt- 


age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 2. 
ENGINE - DIAGNOSIS AND TESTING). (GAS) 


8182970f 


No >> Со to З 


РМ 


3. (K904) O2 1/2 RETURN CIRCUIT SHORTED TO VOLTAGE 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 
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Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) harness connector. 
Turn the ignition on. 
Measure the voltage on the (K904) O2 1/2 Return circuit in the Oxygen 
Sensor 1/2 harness connector. 

Is there any voltage present? 


Yes >> Repair the (K904) O2 1/2 Return circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


SENSOR- 
OXYGEN 1/2 
(GAS) 


818296ее 
4. (K141) O2 1/2 SIGNAL CIRCUIT SHORTED TO THE (K299) O2 1/2 HEATER CONTROL CIRCUIT 
Turn the ignition off. 
Measure the resistance between the (K141) O2 1/2 Signal circuit and T 


the (K299) O2 1/2 Heater Control circuit the Oxygen Sensor 1/2 har- 
ness connector. 


Is the resistance below 100.0 ohms? 
Yes >> Repair the (K141) O2 1/2 Signal circuit for a short to volt- 
age. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 


SENSOR- 
OXYGEN 1/2 
(GAS) 


BLACK (Со) 


81829705 
D. OXYGEN SENSOR 1/2 
Turn the ignition off. 
Connect the Powertrain Control Module (PCM) harness connector. T 


Connect a jumper wire between the (K141) O2 1/2 Signal circuit and 
the (K904) O2 1/2 Return circuit in the Oxygen Sensor 1/2 harness con- 
nector. 


Turn the ignition on. 
With a scan tool, monitor the Oxygen Sensor 1/2 voltage. 


Is the voltage between 2.3 and 2.7 volts with the jumper wire in 
place? 
Yes >> Replace the Oxygen Sensor 1/2 in accordance with the Ser- 
vice Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 6 


SENSOR- 
OXYGEN 1/2 
(GAS) 


81829717 
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6. (K141) O2 1/2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


PM 


Turn the ignition off. 

If necessary, remove the jumper wire from between the (K141) O2 1/2 
Signal circuit and the (K904) O2 1/2 Return circuit in the Oxygen Sen- 
sor 1/2 harness connector. 

Disconnect the Powertrain Control Module (PCM) harness connector. 
Measure the resistance of the (K141) O2 1/2 Signal circuit between the 
Oxygen Sensor 1/2 harness connector to the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Со 107 


Мо >> Repair the (К141) O2 1/2 Signal circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


7. (K904) O2 1/2 RETURN CIRCUIT OPEN OR HIGH RESISTANCE 


MODULE- 
POWERTRAIN 
CONTROL C1 

(GAS) 


BLACK 


SENSOR- 
OXYGEN 1/2 
(GAS) 


81829757 


Measure the resistance of the (K904) O2 1/2 Return circuit between the 
Oxygen Sensor 1/2 harness connector to the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со 108 


Мо >> Repair Ше (K904) O2 1/2 Return circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
POWERTRAIN 
CONTROL C1 
(GAS) 


BLACK 


SENSOR- 
OXYGEN 1/2 
(GAS) 


8182975b 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 159 


Ө. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/2 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No »» Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0139-O2 SENSOR 1/2 SLOW RESPONSE 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
For six minutes after engine start up, vehicle speed between 20 and 55 MPH. 

e Set Condition: 
The O2 signal voltage does not switch lean or rich during monitoring for at least 2 to 4 minutes. Two Trip Fault. 
Three good trips to turn off the MIL. 


Possible Causes 


INTERMITTENT DTC 

EXHAUST LEAK 

K141) O2 1/2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
K904) O2 1/2 RETURN CIRCUIT SHORTED TO VOLTAGE 


K904) O2 1/2 RETURN CIRCUIT SHORTED TO GROUND 

K141) O2 1/2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
K904) O2 1/2 RETURN CIRCUIT OPEN OR HIGH RESISTANCE 
OXYGEN SENSOR 1/2 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


) 

K141) O2 1/2 SIGNAL CIRCUIT SHORTED TO GROUND 
) 
) 


1. EXHAUST LEAK 


NOTE: A thorough exhaust leak test must be completed before removing an O2 Sensor or any other part 
from the exhaust system. Do not remove any parts before an exhaust leak check has been completed. 


NOTE: An exhaust leak may cause downstream fuel adaptives to rail out, resulting in a false 1/1 O2 Sensor 
failure. 

Turn the ignition off. 

Inspect the exhaust system for leaks between the engine and the 1/1 Oxygen Sensor. 


Perform a leak test with Miller Tool #8404А Evaporative Emissions Leak Detector (EELD), even if an audible leak is 
not heard. Pay particular attention to the exhaust manifold to head surface, exhaust pipe to manifold connection, 
and the O2 sensor boss for leaks. 


Connect the SMOKE supply tip (black hose) to the exhaust cone adapter (if equipped) and place it into the tail pipe. 
Set the smoke/air control switch to SMOKE. 
Press the remote smoke/air start button. 


While still holding the remote smoke/air start button, use the white light (#8404-CLL) to follow the exhaust system 
path and look for a leak, indicated by exiting smoke. 


If a leak is concealed from view, release the remote smoke/air start button, and use the ultraviolet (UV) black light 
#8404-UVL and the yellow goggles 8404-20 to look for residual traces of dye that is left behind by the smoke. 


The exiting smoke deposits a residual fluid that is either bright green or bright yellow in color when viewed with a 
UV light. 


Were any exhaust leaks found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 2 
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2. DTC IS ACTIVE 


NOTE: Check for contaminants that may have damaged the O2 Sensor: contaminated fuel, unapproved sil- 
icone, oil and coolant. 


NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
Start the engine and allow it to reach operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со to З 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K141) O2 1/2 SIGNAL CIRCUIT SHORTED ТО VOLTAGE 
Start the engine and allow it to idle. 


Disconnect the Oxygen Sensor 1/2 harness connector. 


Measure the voltage on the (K141) O2 1/2 Signal circuit in the Oxygen 
Sensor 1/2 harness connector. 


NOTE: Measure the voltage in reference to ground, not the (K904) 
O2 1/2 Return circuit. 


Is the voltage above 5.2 volts? 
Yes >> Repair the (K141) O2 1/2 Signal circuit for a short to volt- 


age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 2. 
ENGINE - DIAGNOSIS AND TESTING). (GAS) 


8182970f 


No >> Go to 4 


4. (К904) 02 1/2 RETURN CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) harness connector. 
Turn the ignition on. 


Measure the voltage on the (K904) O2 1/2 Return circuit in the Oxygen 
Sensor 1/2 harness connector. 


Is there any voltage present? 
Yes >> Repair the (K904) O2 1/2 Return circuit for a short to volt- 


age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 522 


Мо >> Go to 5 (БАЗ) 818296ее 
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Б, (К141) O2 1/2 SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Measure the resistance between ground and the (K141) O2 1/2 Signal (EB 


circuit in the Oxygen Sensor 1/2 harness connector. 
Is the resistance below 100 ohms? 


Yes >> Repair the (K141) O2 1/2 Signal circuit for a short to 
ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


SENSOR- 
OXYGEN 1/2 
(GAS) 


BLACK (Со) 


818296fc 
6. (K904) O2 1/2 RETURN CIRCUIT SHORTED TO GROUND 
Measure the resistance between ground and the (K904) O2 1/2 Return 
circuit in the Oxygen Sensor 1/2 harness connector. rS 


Is the resistance below 100 ohms? 
Yes >> Repair the (K904) O2 1/2 Return circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 7 


SENSOR- 
OXYGEN 1/2 
(GAS) 


BLACK (Co) 


81829618 
ro (K141) O2 1/2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K141) O2 1/2 Signal circuit between the 
Oxygen Sensor 1/2 harness connector to the Powertrain Control Module 
(PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 


Yes >> Goto8 
No >> Repair the (K141) O2 1/2 Signal circuit for an open circuit 
or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
POWERTRAIN 
CONTROL C1 
(GAS) 


BLACK 


SENSOR- 
OXYGEN 1/2 
(GAS) 


81829757 


9-164 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


8. (K904) O2 1/2 RETURN CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K904) O2 1/2 Return circuit between the 
Oxygen Sensor 1/2 harness connector to the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Goto 9 
No >> Repair the (K904) O2 1/2 Return circuit for an open circuit 
or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


BLACK 


SENSOR- 
OXYGEN 1/2 
(GAS) 


MODULE- 


POWERTRAIN 
CONTROL C1 


БА) 8182975b 


О. OXYGEN SENSOR 1/2 


NOTE: Prior to replacing the O2 sensor, verify that the correct part number is being used in order to prevent 
improper O2 heater control. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/2 
and the Powertrain Control Module (PCM). 


Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 


Yes >> Нера as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Oxygen Sensor 1/2 in accordance with the Service Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0141-O2 SENSOR 1/2 HEATER PERFORMANCE 


9 - 165 
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For а complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The PCM performs a continuous check of the O2 sensor heater circuit during operation. The heater circuit is 
momentarily disabled to allow a resistance measurement to be taken to infer heater temperature. The current deliv- 
ery to the heater is duty cycled to maintain a specific target temperature. The error from the target temperature is 
continuously monitored to assess heater performance. 
е When Monitored: 
With the engine running, O2 sensor heater duty cycle greater than 096, and battery voltage greater than 11.0 
volts. 
e Set Condition: 
The PCM detects no O2 sensor output when the heater is powered up. Two trip fault. Three good trips to turn 
off the MIL. 


Possible Causes 


(K299) O2 1/2 HEATER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


(2924) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
OXYGEN SENSOR 1/2 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . OXYGEN SENSOR 1/2 HEATER CONTROL OPERATION 
Turn the ignition off. 


NOTE: Wait a minimum of 8 minutes to allow the sensor to cool down before continuing. The sensor volt- 
age should stabilize between 4.6 and 5.0 volts. 
Turn the ignition on. 
With a scan tool, actuate the Oxygen Sensor 1/2 control. 
With the scan tool, monitor Oxygen Sensor 1/2 voltage for at least 2 minutes. 
Does the voltage stay above 4.5 volts? 


Yes >> Со 102 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. OXYGEN SENSOR 1/2 
Turn the ignition off. 


NOTE: Allow the O2 sensor to cool down to room temperature. 
Disconnect the Oxygen Sensor 1/2 harness connector. 


Measure the resistance of the O2 sensor heater element across the Oxygen Sensor 1/2 connector between the 
heater control terminal and the ground terminal. 


NOTE: The O2 heater element resistance should be measured at 70? F (21.1? C). The resistance value will 
vary at different temperatures. 


Is the resistance between 2.0 and 30.0 ohms? 
Yes >> Go to 3 


No >> Replace the Oxygen Sensor 1/2 in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 167 


СА (K299) O2 1/2 HEATER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Disconnect the Powertrain Control Module (PCM) harness connector. 


Measure the resistance of the (K299) O2 1/2 Heater Control circuit from 
the Oxygen Sensor 1/2 harness connector to the Powertrain Control 
Module (PCM) harness connector. 


Is the resistance below 0.5 ohm? 
Yes >> Goto4 


No >> Repair the (K299) O2 1/2 Heater Control circuit for an open 
circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


4. (2924) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR- 
OXYGEN 1/2 
(GAS) 


MODULE- 


POWERTRAIN 


CONTROL C1 
Pu 818291b8 


Using a 12 volt test light connected to 12 volts, check the (Z924) 
Ground circuit in the Oxygen Sensor 1/2 harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Со to 5 


No >> Repair the (2924) Ground circuit for an open circuit or high 
resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


5. POWERTRAIN CONTROL MODULE (PCM) 


SENSOR- 
OXYGEN 1/2 
(GAS) 


818291b0 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/2 


and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0171-FUEL SYSTEM 1/1 LEAN 


For a complete wiring diagram Refer to Section 8W. 

e When Monitored: 
With the engine running in closed loop, the ambient/battery temperature above 20? F (-6? C) and altitude below 
8500 ft. 

e Set Condition: 
If the PCM multiplies short term adaptive by long term adaptive and a certain percentage is exceeded for two 
trips, a freeze frame is stored, the MIL illuminates and a ОТС is set. Two Trip Fault. Three good trips to turn 
off the MIL 


Possible Causes 


INTERMITTENT DTC 

O2 SENSOR SIGNAL CIRCUIT 

O2 SENSOR RETURN CIRCUIT 

ECT SENSOR 

MAP SENSOR 

O2 SENSOR 

RESTRICTED FUEL SUPPLY LINE 

FUEL PUMP INLET STRAINER PLUGGED 
FUEL FILTER/PRESSURE REGULATOR 
FUEL PUMP MODULE 

ENGINE MECHANICAL PROBLEM 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. prc is ACTIVE 


Diagnose all other trouble codes before continuing with this procedure. 


NOTE: Check for contaminants that may have damaged an O2 Sensor: contaminated fuel, unapproved sil- 
icone, oil and coolant. 

Ignition on, engine not running. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. FUEL PRESSURE OUT OF SPECIFICATION 


WARNING: The fuel system is under a constant pressure even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Install a fuel pressure gauge on the fuel rail. 

Ignition on, engine not running. 

With a scan tool, actuate the fuel pump relay control and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 

Turn the ignition off. 
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CAUTION: Stop all actuation tests before continuing. 
Choose a conclusion that best matches the fuel pressure reading. 
Within Specification 
Go to 3 


Above Specification 
Replace the fuel filter/pressure regulator. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


Below Specification 
Go to 11 


2. ENGINE СООГАМТ TEMPERATURE 


Ignition on, engine not running. 


NOTE: If necessary, allow the engine to cool to ambient temperature before proceeding. 
Using the appropriate service information, determine the proper opening temperature of the thermostat. 


With a scan tool, read the ECT sensor value. If the engine was allowed to cool completely, the value should be 
approximately equal to the ambient temperature. 


Start the engine and allow it to reach operating temperature while monitoring the ECT sensor value. The sensor 
value change should be a smooth transition from start up to normal operating temperature. Also monitor the actual 
coolant temperature with a thermometer. 


NOTE: As the engine warms up to operating temperature, the actual coolant temperature (thermometer read- 
ing) and the coolant temperature value on the scan tool should be relatively close. The thermostat should 
not open until the engine reaches the temperature specified in the Service Information. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Со 04 


4. MAP SENSOR 


Turn the ignition off. 

Connect a vacuum gauge to a manifold vacuum source. 
Start the engine. 

Allow the engine to idle. 


NOTE: If engine will not idle, maintain a constant RPM above idle. 
With the scan tool, read the MAP Sensor vacuum value. 


Is the scan tool reading within 1" of the vacuum gauge reading? 
Yes >> Со 105 


Мо >> Нерасе Ше МАР Зепзог. 
Perform the PCM Verification Test Мег. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


Б. 02 SENSOR VOLTAGE 


Start the engine. 
If necessary, allow the engine to reach normal operating temperature. 
With a scan tool, monitor all O2 Sensor voltage readings. 


Is the voltage switching between 2.5 and 3.4 volts for all O2 sensors? 


Yes >> Со 106 
Мо >> Со 108 
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6. 1/1 ог SENSOR HEATER 
Turn the ignition off. 


NOTE: Wait a minimum of 10 minutes to allow the O2 Sensor to cool down before continuing the test. Allow 
the O2 Sensor voltage to stabilize at 5.0 volts. 

Ignition on, engine not running. 

With a scan tool, actuate the 1/1 O2 Sensor heater. 

With the scan tool, monitor 1/1 O2 Sensor voltage for at least 2 minutes. 


Does the voltage stay above 4.5 volts? 


Yes >> Replace the 1/1 O2 Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 7 


7. ENGINE MECHANICAL PROBLEM 


Turn the ignition off. 

Check for any of the following conditions/mechanical problems. 

AIR INDUCTION SYSTEM - must be free from leaks. 

ENGINE VACUUM - must be at least 13 inches in neutral 

ENGINE VALVE TIMING - must be within specifications 

ENGINE COMPRESSION - must be within specifications 

ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 

TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 

FUEL - must be free of contamination 

FUEL INJECTOR - plugged or restricted injector; control wire not connected to correct injector 


Are there any engine mechanical problems? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Со to 13 


8 . O2 SENSOR 


Turn the ignition off. 


Disconnect the O2 Sensor harness connector for the sensor where the voltage was not switching between 2.5 and 
3.4 volts. 


Turn the ignition on. 
With a scan tool, monitor the O2 Sensor voltage. 


NOTE: The voltage should be approximately 5.0 volts with the connector disconnected. 
Connect a jumper wire between the signal circuit and the return circuit in the O2 Sensor harness connector. 


NOTE: The voltage should drop from 5.0 volts to 2.5 volts with the jumper wire in place. 
Did the O2 Sensor voltage change as described above? 
Yes >> Replace the O2 Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 9 
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О. 02 SENSOR SIGNAL CIRCUIT 

With a scan tool, monitor the O2 Sensor voltage with the jumper wire removed. 

NOTE: The scan tool will display all O2 Sensor voltage readings at approximately 5.0 volts when one O2 
Sensor signal circuit is shorted to voltage. 


NOTE: The scan tool will display one O2 Sensor voltage close to zero and the others will read lower than 
normal when one O2 Sensor signal circuit contains excessive resistance. 

Inspect the O2 Sensor connector and the PCM harness connector for damage or corrosion. 

Check the O2 Sensor signal circuit for a short to ground, open circuit, short to voltage, or high resistance. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 10 


1 0. O2 SENSOR RETURN CIRCUIT 
Check the O2 Sensor return circuit for a short to ground, open circuit, short to voltage or high resistance. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 13 


11. RESTRICTED FUEL SUPPLY LINE 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 

Install special 5/16 fuel line adapter tool #6539 between disconnected fuel line and the fuel pump module. 

Attach a fuel pressure test gauge to the T fitting on tool #6539. 

Ignition on, engine not running. 

With a scan tool, actuate the Fuel Pump Relay control and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 

CAUTION: Stop all actuation tests before proceeding. 


Is the fuel pressure within specification? 


Yes >> Repair or replace fuel supply line as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 12 


12. FUEL PUMP INLET STRAINER 
Turn the ignition off. 


WARNING: The fuel system is under a constant pressure even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Remove the Fuel Pump Module and inspect the Fuel Inlet Strainer. 


Is the Fuel Inlet Strainer plugged? 


Yes >> Replace the Fuel Pump Inlet Strainer. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Fuel Pump Module. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-172 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


1 3. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors relative to the components tested 
in this procedure. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 


Monitor the scan tool data relative to the components tested in this procedure and wiggle test the wiring and con- 
nectors. 


Look for the data to change or for a DTC to set during the wiggle test. 
Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the PCM in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W. 

e When Monitored: 
With the engine running in closed loop, the ambient/battery temperature above 20? F (-6? C) and altitude below 
8500 ft. 

e Set Condition: 
If the PCM multiplies short term adaptive by long term adaptive and a certain percentage is exceeded for two 
trips, a freeze frame is stored, the MIL illuminates and a ОТС is set. Two Trip Fault. Three good trips to turn 
off the MIL 


Possible Causes 


INTERMITTENT DTC 

O2 SENSOR SIGNAL CIRCUIT 

O2 SENSOR RETURN CIRCUIT 

ECT SENSOR 

MAP SENSOR 

O2 SENSOR 

EVAP PURGE SOLENOID 

RESTRICTED FUEL SUPPLY LINE 

FUEL PUMP INLET STRAINER PLUGGED 
FUEL FILTER/PRESSURE REGULATOR 
FUEL PUMP MODULE 

ENGINE MECHANICAL PROBLEM 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. отс 16 ACTIVE 
Diagnose all other trouble codes before continuing with this procedure. 


NOTE: Check for contaminants that may have damaged an O2 Sensor: contaminated fuel, unapproved sil- 
icone, oil and coolant. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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2. FUEL PRESSURE OUT OF SPECIFICATION 


WARNING: The fuel system is under a constant pressure even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Install a fuel pressure gauge on the fuel rail. 
Ignition on, engine not running. 
With a scan tool, actuate the fuel pump relay control and observe the fuel pressure gauge. 
NOTE: Fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
Turn the ignition off. 
CAUTION: Stop all actuation tests before continuing. 
Choose a conclusion that best matches the fuel pressure reading. 
Within Specification 
Go to 3 
Above Specification 
Replace the fuel filter/pressure regulator. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


3. EVAP PURGE SOLENOID 


Turn the ignition off. 
Disconnect the hoses at the EVAP Purge Solenoid. 
Using a hand vacuum pump, apply 10 inches of vacuum to the EVAP Purge Solenoid vacuum source port on the 
component side. 
Did the EVAP Purge Solenoid hold vacuum? 


Yes >> Goto4 


No >> Replace the EVAP Purge Solenoid. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


4. ENGINE COOLANT TEMPERATURE 

Ignition on, engine not running. 

NOTE: If necessary, allow the engine to cool to ambient temperature before proceeding. 

Using the appropriate service information, determine the proper opening temperature of the thermostat. 


With a scan tool, read the ECT sensor value. If the engine was allowed to cool completely, the value should be 
approximately equal to the ambient temperature. 


Start the engine and allow it to reach operating temperature while monitoring the ECT sensor value. The sensor 
value change should be a smooth transition from start up to normal operating temperature. Also monitor the actual 
coolant temperature with a thermometer. 


NOTE: As the engine warms up to operating temperature, the actual coolant temperature (thermometer read- 
ing) and the coolant temperature value on the scan tool should be relatively close. The thermostat should 
not open until the engine reaches the temperature specified in the Service Information. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Goto5 
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Б. MAP SENSOR 


Turn the ignition off. 

Connect a vacuum gauge to a manifold vacuum source. 
Start the engine. 

Allow the engine to idle. 


NOTE: If engine will not idle, maintain a constant RPM above idle. 
With the scan tool, read the MAP Sensor vacuum value. 


Is the scan tool reading within 1" of the vacuum gauge reading? 
Yes >> Со 106 


Мо >> Нерасе Ше МАР Зепзог. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


б. 02 SENSOR VOLTAGE 


Start the engine. 
If necessary, allow the engine to reach normal operating temperature. 
With a scan tool, monitor all O2 Sensor voltage readings. 


Is the voltage switching between 2.5 and 3.4 volts for all O2 sensors? 


Yes >> Go to 7 
No >> Go to 9 


7. 11 02 SENSOR HEATER 
Turn the ignition off. 


NOTE: Wait a minimum of 10 minutes to allow the O2 Sensor to cool down before continuing the test. Allow 
the O2 Sensor voltage to stabilize at 5.0 volts. 

Ignition on, engine not running. 

With a scan tool, actuate the 1/1 O2 Sensor heater. 

With the scan tool, monitor 1/1 O2 Sensor voltage for at least 2 minutes. 


Does the voltage stay above 4.5 volts? 


Yes >> Replace the 1/1 O2 Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 108 
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8. ENGINE MECHANICAL PROBLEM 


Turn the ignition off. 

Check for any of the following conditions/mechanical problems. 

AIR INDUCTION SYSTEM - must be free from leaks. 

ENGINE VACUUM - must be at least 13 inches in neutral 

ENGINE VALVE TIMING - must be within specifications 

ENGINE COMPRESSION - must be within specifications 

ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 

TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 

FUEL - must be free of contamination 

FUEL INJECTOR - plugged or restricted injector; control wire not connected to correct injector 


Are there any engine mechanical problems? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 12 


О. 02 SENSOR 


Turn the ignition off. 


Disconnect the O2 Sensor harness connector for the sensor where the voltage was not switching between 2.5 and 
3.4 volts. 


Turn the ignition on. 
With a scan tool, monitor the O2 Sensor voltage. 


NOTE: The voltage should be approximately 5.0 volts with the connector disconnected. 
Connect a jumper wire between the signal circuit and the return circuit in the O2 Sensor harness connector. 


NOTE: The voltage should drop from 5.0 volts to 2.5 volts with the jumper wire in place. 
Did the O2 Sensor voltage change as described above? 
Yes >> Replace the O2 Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 10 


10. 02 SENSOR SIGNAL CIRCUIT 
With a scan tool, monitor the O2 Sensor voltage with the jumper wire removed. 


NOTE: The scan tool will display all O2 Sensor voltage readings at approximately 5.0 volts when one O2 
Sensor signal circuit is shorted to voltage. 


NOTE: The scan tool will display one O2 Sensor voltage close to zero and the others will read lower than 
normal when one O2 Sensor signal circuit contains excessive resistance. 
Inspect the O2 Sensor connector and the PCM harness connector for damage or corrosion. 


Check the O2 Sensor signal circuit for a short to ground, open circuit, short to voltage, or high resistance. 
Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 11 
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11. ог SENSOR RETURN CIRCUIT 
Check the O2 Sensor return circuit for a short to ground, open circuit, short to voltage or high resistance. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 12 


12. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors relative to the components tested 
in this procedure. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 


Monitor the scan tool data relative to the components tested in this procedure and wiggle test the wiring and con- 
nectors. 


Look for the data to change or for a DTC to set during the wiggle test. 
Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the PCM in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the ignition on. 


• Set Condition: 
The РОМ detects that the Engine Oil Temperature Sensor circuit voltage is implausible. 


Possible Causes 


INTERMITTENT DTC 
G24) EOT SIGNAL CIRCUIT SHORTED TO VOLTAGE 
G24) EOT SIGNAL CIRCUIT SHORTED TO GROUND 


G24) EOT SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

K915) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
ENGINE OIL TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
(G24) EOT SIGNAL CIRCUIT SHORTED TO (K915) SENSOR GROUND CIRCUIT 
( 
( 


Diagnostic Test 


1. prc is AcTIVE 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go То 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (G24) EOT SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Engine Oil Temperature Sensor connector. 

Disconnect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

Measure the voltage of the (G24) EOT Signal circuit in the Engine Oil 
Temperature Sensor harness connector. 


Is there any voltage present? 


Yes >> Repair the (G24) EOT Signal circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - SENSOR:OIL 
TEMPERATURE 


ENGINE - DIAGNOSIS AND TESTING). (GAS) 
No >> Go to 3 8182ab80 
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3. (G24) EOT SIGNAL CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 
Measure the resistance between ground and the (G24) EOT Signal cir- 
cuit in the Engine Oil Temperature Sensor harness connector. 

Is the resistance above 100 ohms? 


>> Go to 4 


No >> Repair the (G24) EOT Signal circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


SENSOR-OIL 
TEMPERATURE 
(GAS) 


8182ab84 
4. (G24) EOT SIGNAL CIRCUIT SHORTED TO (K915) SENSOR GROUND CIRCUIT 

Measure the resistance between the (G24) EOT Signal circuit and the 

(K915) Sensor Ground circuit in the Engine Oil Temperature Sensor 

harness connector. XH 


Is the resistance above 100 ohms? 


Yes >> Goto 5 
No >> Repair the (G24) EOT Signal circuit for a short to the 
(K915) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


5. (G24) EOT SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR-OIL 
TEMPERATURE 
(GAS) 


8182ab88 


Measure the resistance of the (G24) EOT Signal circuit between the 
Engine Oil Temperature Sensor harness connector and the Powertrain 
Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Go to 6 


No >> Repair the (G24) EOT Signal circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


CONTROL c2 
(GAS) 


SENSOR-OIL 
TEMPERATURE 
(GAS) 


8182ab8c 
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6. (K915) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K915) Sensor Ground circuit between 
the Engine Oil Temperature Sensor harness connector and the Power- 


train Control Module (PCM) harness connector. [0] Xx 
Is the resistance below 5.0 ohms? Go) 


Yes >> Go to 7 Жул 
Мо >> Repair Ше (К915) Sensor Ground for an open circuit or high a | || ET TERME" 
resistance. qi 8 Hp 
m 00 00 ПІ 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ШОТ 
00 00 2 1 
ENGINE - DIAGNOSIS AND TESTING). 4H lL se 
" p 
H 00 00 H1 SENSOR-OIL 
= s У н i H TEMPERATURE 
По ш Ш Ди 
|| oo oo || 
1 H 00 00 F 73 
25 49 
MODULE- 
POWERTRAIN 
соге 8182ab90 


7. ENGINE ОП TEMPERATURE SENSOR 
Turn the ignition off. 


Connect the Powertrain Control Module (PCM) connector. ӘП» 
Connect a jumper wire between the (K915) Sensor Ground circuit and 
the (G24) EOT Signal circuit in the Engine Oil Temperature Sensor har- 
ness connector. 

Turn the ignition on. 

With the scan tool, read the Engine Oil Temperature Sensor signal volt- 
age. 


Is the voltage below 1.0 volt with the jumper wire in place? 


SENSOR-OIL 
Yes >> Replace the Engine Oil Temperature Sensor in accordance TEMPERATURE 


with the Service Information. DS 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


8182ab94 


ENGINE - DIAGNOSIS AND TESTING). 
No >> Со 108 


8. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Engine Oil Temper- 
ature Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 183 


e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the Engine Oil Temperature Sensor circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(G24) EOT SIGNAL CIRCUIT SHORTED TO GROUND 


(G24) EOT SIGNAL CIRCUIT SHORTED TO THE (K915) SENSOR GROUND CIRCUIT 
(G24) EOT SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
ENGINE OIL TEMPERATURE SENSOR 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC Is ACTIVE 

Ignition on, engine not running. 

With the scan tool, select View DTCs. 
Is the status Active for this DTC? 

Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (G24) EOT SIGNAL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Disconnect the Engine Oil Temperature Sensor connector. 
Disconnect the Powertrain Control Module (PCM) connector. 


Measure the resistance between ground and the (G24) EOT Signal cir- 
cuit in the Engine Oil Temperature Sensor harness connector. 


Is the resistance above 100 ohms? 


Yes >> Со to З 


No >> Repair Ше (G24) EOT Signal circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - а: 


ENGINE - DIAGNOSIS AND TESTING). (GAS) 


8182ab84 
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3. (G24) EOT SIGNAL CIRCUIT SHORTED TO (K915) SENSOR GROUND CIRCUIT 

Measure the resistance between the (G24) EOT Signal circuit and the 

(K915) Sensor Ground circuit in the Engine Oil Temperature Sensor 

harness connector. SH 


15 the resistance above 100 ohms? 


>> Go to 4 
>> Repair the (G24) EOT Signal circuit for a short to the 
(K915) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


SENSOR-OIL 
TEMPERATURE 
(GAS) 


8182ab88 
4. (624) EOT SIGNAL CIRCUIT OPEN CIRCUIT OR HIGH RESISTANCE 

Measure the resistance of the (G24) EOT Signal circuit between the 

Engine Oil Temperature Sensor harness connector and the Powertrain 

Control Module (PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 


>> Со to 5 
>> Repair the (G24) EOT Signal circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


5. ENGINE OIL TEMPERATURE SENSOR 


MODULE- 
POWERTRAIN 
CONTROL c2 

(GAS) 


SENSOR-OIL 
TEMPERATURE 
(GAS) 


8182ab8c 


Turn the ignition off. 
Connect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 


With the scan tool, read the Engine Oil Temperature Sensor signal voltage. 


Is the voltage above 4.5 volts with the Engine Oil Temperature Sensor harness disconnected? 


Yes >> Нерасе the Engine Oil Temperature Sensor in accordance with the service information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Engine Oil Temper- 
ature Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the (G24) EOT Signal circuit shorted high. 


Possible Causes 


INTERMITTENT DTC 
(G24) EOT SIGNAL CIRCUIT SHORTED TO VOLTAGE 


(G24) EOT SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
(K915) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
ENGINE OIL TEMPERATURE SENSOR 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC Is ACTIVE 

Ignition on, engine not running. 

With the scan tool, select View DTCs. 
Is the status Active for this DTC? 

Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (G24) EOT SIGNAL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the Engine Oil Temperature Sensor connector. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 


Measure the voltage of the (G24) EOT Signal circuit in the Engine Oil 
Temperature Sensor harness connector. 


Is there any voltage present? 


Yes >> Repair the (G24) EOT Signal circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - SENSOR-OIK 
TEMPERATURE 


ENGINE - DIAGNOSIS AND TESTING). GAS) 
No >> Go to 3 8182ab80 
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3. (G24) ENGINE OIL TEMP SIGNAL OPEN OR HIGH RESISTANCE 


Turn the ignition off. 


Measure the resistance of the (G24) EOT Signal circuit between the 
Engine Oil Temperature Sensor harness connector and the Powertrain 
Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Goto4 


No >> Repair the (G24) EOT Signal circuit for an open circuit or 
high resistance. 


SENSOR-OIL 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - d и 37 
ENGINE - DIAGNOSIS AND TESTING). | 
qi и: " [b Па 
4 m oo oo Hj 73 
om 8182ab8c 
4. (K915) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K915) Sensor Ground 3 circuit between 
the Engine Oil Temperature Sensor harness connector and the Power- 
train Control Module (PCM) harness connector. [0] Xx 
Is the resistance below 5.0 ohms? (бој 
Yes >> Со to 5 48 п що 2 
No >> Hepair the (K915) Sensor Ground 3 circuit for an open cir- м | | imm Be 
cuit or high resistance. не 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - | | 
ENGINE - DIAGNOSIS AND TESTING). | | вв 


TEMPERATURE 
(GAS) 


8182ab90 
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5. ENGINE ОП TEMPERATURE SENSOR 


Turn the ignition off. 
Connect the Powertrain Control Module (PCM) connector. T 
Connect a jumper wire between the (G24) EOT Signal circuit and the 
(K915) Sensor Ground 3 in the Engine Oil Temperature Sensor harness 
connector. 

Turn the ignition on. 

With the scan tool, read the Engine Oil Temperature Sensor signal volt- 
age. 


Is the voltage below 1.0 volt with the jumper wire in place? 


SENSOR-OIL 
TEMPERATURE 
(GAS) 


Yes >> Replace the Engine Oil Temperature Sensor in accordance 


with the Service Information. РИНЕ 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Engine Oil Temper- 
ature Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0201-FUEL INJECTOR 1 CIRCUIT/OPEN 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With battery voltage greater than 10 volts, ASD relay energized, and engine speed less than 3000 rpm. 


• Set Condition: 
The PCM detects an open condition on the Fuel Injector 1 circuit. 


Possible Causes 


INTERMITTENT DTC 
(K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K11) INJECTOR 1 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR 1 


POWERTRAIN CONTROL MODULE (PCM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Turn the ignition on. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Fuel Injector 1 harness connector. 06 «АНЕ 
Turn the ignition оп. MN 

Using a 12 volt test light connected to ground, check the (K343) Fused | à 2 (C2) 
Main Relay Output circuit in the Fuel Injector 1 harness connector. Ё o 
NOTE: The test light should be illuminated and bright. Compare 1 П 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


Yes >> Go to З 
No >> Repair the (K343) Fused Main Relay Output circuit for an INJEC TORS 


А 4 а * FUEL 1 
open circuit or high resistance. (GAS) 8182ab9b 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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3. (K11) INJECTOR 1 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) harness connector. 


Measure the resistance of the (K11) Injector 1 Control circuit between 
the Fuel Injector 1 harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. 


15 the resistance below 5.0 ohms? 
>> Go to 4 


>> Repair the (K11) Injector 1 Control circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


4. FUEL INJECTOR 1 


9 
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23 


INJECTOR- 
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MODULE- 
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CONTROL C2 
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Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Fuel Injector 1 control to the ON (100%) 
position. 

Using a 12 volt test light connected to 12 volts, check the (K11) Injector 
1 Control circuit in the Fuel Injector 1 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Replace the Fuel Injector 1 in accordance with the Service 
Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Go to 5 


Б. POWERTRAIN CONTROL MODULE (PCM) 


INJECTOR- 
FUEL 1 


(GAS) 8182aba4 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between Fuel Injector 1 and the 


Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 


Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Refer to any Technical Service Bulletins that may apply. 
Were any problems found? 


Yes >> Нера as necessary. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No 


>> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 

With battery voltage greater than 10 volts, ASD relay energized, and engine speed less than 3000 rpm. 
e Set Condition: 

The PCM detects an open condition on the Fuel Injector 2 circuit. 


Possible Causes 


INTERMITTENT DTC 
(K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K12) INJECTOR 2 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR 2 


POWERTRAIN CONTROL MODULE (PCM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Turn the ignition on. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Fuel Injector 2 harness connector. 06 «АНЕ 
Turn the ignition оп. MN 

Using a 12 volt test light connected to ground, check the (K343) Fused | \ 2 (02) 
Main Relay Output circuit in the Fuel Injector 2 harness connector. B o 
NOTE: The test light should be illuminated and bright. Compare 1 П 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


Yes >> Go to З 
No >> Hepair the (K343) Fused Main Relay Output circuit for an INJECTOR: 


. 5 . * ЕЧЕ 2 
open circuit or high resistance. (GAS) 8182aba8 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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3. (K12) INJECTOR 2 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) harness connector. re 
Measure the resistance of the (K12) Injector 2 Control circuit between [0] 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). || — 


H H FUEL2 
q 00 uo П Бл) 


the Fuel Injector 2 harness connector and the Powertrain Control Мод- d) 
ule (PCM) harness connector. Ғы 
Is the resistance below 5.0 ohms? a 1 
Yes >> Goto 4 g | || |n € | 
Мо >> Repair the (K12) Injector 2 Control circuit for an open circuit T ` 
or high resistance. J| H HL MI 


MODULE- 
POWERTRAIN 


CONTROL с? 8182abac 


(GAS) 


4. FUEL INJECTOR 2 
Connect the Powertrain Control Module (PCM) connector. 


Turn the ignition on. 

With the scan tool, actuate the Fuel Injector 2 control to the ON (100%) 
position. 

Using a 12 volt test light connected to 12 volts, check the (K12) Injector 


| ‘© 
2 Control circuit in the Fuel Injector 2 harness connector. NS 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. : П 


Is Ше test light illuminated and bright? 


Yes >> Replace the Fuel Injector 2 in accordance with the Service INJECTOR- 
Information. FUEL 2 


(GAS) 8182abb0 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 5 


5. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 2 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 197 


e When Monitored: 
With battery voltage greater than 10 volts, ASD relay energized, and engine speed less than 3000 rpm. 


• Set Condition: 
The PCM detects an open condition on the Fuel Injector 3 circuit. 


Possible Causes 


INTERMITTENT DTC 
(K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K13) INJECTOR 3 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR 3 


POWERTRAIN CONTROL MODULE (PCM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Turn the ignition on. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 


Disconnect the Fuel Injector 3 harness connector. 06 «АНЕ 
Turn the ignition оп. MN 

Using a 12 volt test light connected to ground, check the (K343) Fused | à 2 (62) 
Main Relay Output circuit in the Fuel Injector 3 harness connector. B G 
NOTE: The test light should be illuminated and bright. Compare 1 П 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


Yes >> Go to З 
No >> Repair the (K343) Fused Main Relay Output circuit for an INJECTOR: 


А 4 а * ЕЏЕ 3 
open circuit or high resistance. (GAS) 8182abc8 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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3. (K13) INJECTOR 3 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


PM 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) harness connector. 


Measure the resistance of the (K13) Injector 3 Control circuit between 
the Fuel Injector 3 harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Go to 4 


>> Repair the (K13) Injector 3 Control circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


4. FUEL INJECTOR 3 


00 oo 


MODULE- 

POWERTRAIN 

CONTROL C2 
(GAS) 


JE, 


Co) 


| Хр 
Е 


INJECTOR- 
FUEL3 
{GAS} 


8182abd6 


Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Fuel Injector 3 control to the ON (100%) 
position. 

Using a 12 volt test light connected to 12 volts, check the (K13) Injector 
3 Control circuit in the Fuel Injector 3 harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


15 Ше test light illuminated and bright? 


Yes >> Replace the Fuel Injector 3 in accordance with the Service 
Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Со to 5 


Б. POWERTRAIN CONTROL MODULE (PCM) 


INJECTOR- 
FUEL 3 
(GAS) 


8182abdb 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 3 and 


the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 


Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 


Look for the data to change or for the DTC to reset during the wiggle test. 


Refer to any Technical Service Bulletins that may apply. 
Were any problems found? 


Yes >> Нера as necessary. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No 


>> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 

With battery voltage greater than 10 volts, ASD relay energized, and engine speed less than 3000 rpm. 
e Set Condition: 

The PCM detects an open condition on the Fuel Injector 4 circuit. 


Possible Causes 


INTERMITTENT DTC 
(K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K14) INJECTOR 4 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR 4 


POWERTRAIN CONTROL MODULE (PCM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC IS ACTIVE 


Turn the ignition on. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Fuel Injector 4 harness connector. 06 «АНЕ 
Turn the ignition оп. А 

Using а 12 volt test light connected to ground, check the (K343) Fused | à 2 (62) 
Main Relay Output circuit in the Fuel Injector 4 harness connector. B G 
NOTE: The test light should be illuminated and bright. Compare 1 П 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


Yes >> Go to З 
No >> Hepair the (K343) Fused Main Relay Output circuit for an INJECTORS 


А 4 а * ЕЏЕ 4 
open circuit or high resistance. (GAS) 8182abe0 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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3. (K14) INJECTOR 4 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) harness connector. re 
Measure the resistance of the (K14) Injector 4 Control circuit between [0] 


the Fuel Injector 4 harness connector and the Powertrain Control Мод- d) 
ule (PCM) harness connector. Ғы 


Is the resistance below 5.0 ohms? аи А 1 


Yes >> Goto4 1 mah UZE 
1 22 


Мо >> Repair the (К14) Injector 4 Control circuit for an open circuit 
or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). || котва. 


H H FUEL4 
q 00 00 О (Gas) 


MODULE- 
POWERTRAIN 


CONTROL c2 8182abe4 


(GAS) 


4. FUEL INJECTOR 4 
Connect the Powertrain Control Module (PCM) connector. 


Turn the ignition on. 

With the scan tool, actuate the Fuel Injector 4 control to the ON (100%) 
position. 

Using a 12 volt test light connected to 12 volts, check the (K14) Injector 


| ‘© 
4 Control circuit in the Fuel Injector 4 harness connector. те 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 7 П 


Is Ше test light illuminated and bright? 


Yes >> Replace the Fuel Injector 4 in accordance with the Service INJECTOR- 
Information. FUEL4 


(GAS) 8182abe8 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING). 
No >> Со to 5 


5. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 4 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects an implausible voltage on the Throttle Body circuit. 


Possible Causes 


INTERMITTENT DTC 

F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

K122) TP SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 

F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

K122) TP SIGNAL 2 CIRCUIT SHORTED TO GROUND 

F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K122) TP SIGNAL 2 CIRCUIT 

F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K922) TP SENSOR GROUND CIRCUIT 
K122) TP SIGNAL 2 CIRCUIT SHORTED TO THE (K922) TP SENSOR GROUND CIRCUIT 
F855) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K122) TP SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 

K922) TP SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

THROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


YS ме з МУ ДК -- 


( 
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Diagnostic Test 


1. prc is ACTIVE 


Start the engine. 
Allow the engine to reach normal operating temperature. 


NOTE: Diagnose and repair any system voltage or sensor reference voltage DTCs before continuing with 
this test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (F855) 5 VOLT SUPPLY CIRCUIT VOLTAGE 
Turn the ignition off. 


Disconnect the Throttle Body connector. ан 
Turn the ignition оп. 


Measure the voltage of the (F855) 5 Volt Supply circuit in the Throttle (62) 
Body harness connector. = o 
3 BLACK 
Is the voltage between 4.5 and 5.5 volts? AS 
Yes >> Go to 3 1 но 3 


Мо >> Go to 7 


(GAS) 818294 1¢ 
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3. (K122) TP SIGNAL 2 CIRCUIT VOLTAGE 


PM 


Measure the voltage of the (K122) TP Signal 2 circuit in the Throttle 
Body harness connector. 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Goto4 
No >> Go to 11 


4. (K922) TP SENSOR GROUND CIRCUIT TEST 


THROTTLE 
BODY 
(GAS) 


8182abec 


Turn the ignition off. 


Using a 12 volt test light connected to 12 volts, check the (K922) TP 
Sensor Ground in the Throttle Body harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 
Yes >> Goto5 
No >> Go to 15 


5. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K122) TP SIGNAL 2 CIRCUIT 


THROTTLE 
BODY 
(GAS) 


81829425 


Measure the resistance between the (F855) 5 Volt Supply circuit and 
the (K122) TP Signal 2 circuit in the Throttle Body harness connector. 


Is the resistance above 100 ohms? 


Yes >> Goto6 
No >> Repair the (F855) 5 Volt Supply circuit for a short to the 
(K122) TP Signal 2 circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


THROTTLE 
BODY 
(GAS) 


8182abf0 
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6. THROTTLE BODY 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 


Inspect the Throttle Body for any condition that would result in an incorrect signal, such as damage or contamina- 
tion. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Throttle Body. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


7. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. re 
Turn the ignition on. 


Measure the voltage of the (F855) 5 Volt Supply circuit in the Throttle (62) 
Body harness connector. = А 


3 BLACK 
Is there any voltage present? 


Yes >> Repair the (F855) 5 Volt Supply circuit for a short to volt- 1 но 3 
age. 4 uH 6 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). THROTTLE 
BODY 
No >> Go to 8 (Gas) 8182941с 


8. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Is the resistance above 100 ohms? 
Yes >> Go to 9 


No >> Repair the (F855) 5 Volt Supply circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Measure the resistance between ground and the (F855) 5 Volt Supply {Sk 
circuit in the Throttle Body harness connector. [9] 

1 

4 


(GAS) 81829430 
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PM 


9. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K922) TP SENSOR GROUND CIRCUIT 


Measure the resistance between the (F855) 5 Volt Supply circuit and 
the (K922) TP Sensor Ground circuit in the Throttle Body harness con- 
nector. 


Is the resistance above 100 ohms? 


>> Со to 10 
No >> Repair the (F855) 5 Volt Supply circuit for a short to the 
(K922) TP Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


1 0. (F855) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


THROTTLE 
BODY 
(GAS) 
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Measure the resistance of the (F855) 5 Volt Supply circuit between the 
Throttle Body harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 
>> Со to 16 


No >> Repair the (F855) 5 Volt Supply circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


1 1 . (K122) TP SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 


тт s 
~ 
5 

нин 

g B 

Нн 
т 
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THROTTLE 
BODY 
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Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (K122) TP Signal 2 circuit in the Throttle 
Body harness connector. 
Is there any voltage present? 


Yes >> Repair the (K122) TP Signal 2 circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 12 


THROTTLE 
BODY 


(GAS) 8182abec 


РМ ——————————————— — — ——- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


1 2. (K122) TP SIGNAL 2 CIRCUIT SHORTED TO GROUND 


9 - 207 


Turn the ignition off. 
Measure the resistance between ground and the (K122) TP Signal 2 cir- 
cuit in the Throttle Body harness connector. 

Is the resistance above 100 ohms? 


Yes >> Go to 13 


No >> Repair the (K122) TP Signal 2 circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


6 BLACK 
1 вех 3 
4 6 
THROTTLE 
BODY 
(GAS) 8182abf4 


1 3. (К122) ТР SIGNAL 2 CIRCUIT SHORTED ТО (К922) TP SENSOR GROUND CIRCUIT 


Measure the resistance between the (K122) TP Signal 2 circuit and the 
(K922) TP Sensor Ground circuit in the Throttle Body harness connec- 
tor. 


Is the resistance above 100 ohms? 
Yes >> Со to 14 


No >> Repair the (K122) TP Signal 2 circuit for a short to the 
(K922) TP Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


1 4. (K122) TP SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 


THROTTLE 
BODY 
(GAS) 8182abfb 


Measure the resistance of the (K122) TP Signal 2 circuit between the 
Throttle Body harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 16 
No >> Repair the (K122) TP Signal 2 circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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9-208 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


1 Э. (К922) TP SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. (EB 
Measure the resistance of the (K922) TP Sensor Ground circuit [0] 


between the Throttle Body harness connector and the Powertrain Соп- (Ga) 
trol Module (PCM) harness connector. Ғы 
Is the resistance below 5.0 ohms? А 
Үе<$ >> Со 10 16 qi i || 5 
Мо >> Repair the circuit for an open circuit ог high resistance. | || в. | 
Perform the PCM Verification Test Мег. 1 (Refer to 9 - dH H |h а в 
ENGINE - DIAGNOSIS AND TESTING). HoH m 
91 fb T 
E 10 00 173 
сопко 81829472 


(GAS) 


1 6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 


9-210 ENGINE ELECTRICAL DIAGNOSTICS - GPEC ——— — — —— — — —————————————— PM 


e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 
e Set Condition: 
The РОМ detects that the (K122) TP Signal 2 circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 

F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

K122) TP SIGNAL 2 CIRCUIT SHORTED TO GROUND 

F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO (K922) TP SENSOR GROUND CIRCUIT 
K122) TP SIGNAL 2 CIRCUIT SHORTED TO (K922) TP SENSOR GROUND CIRCUIT 
K122) TP SIGNAL 2 CIRCUIT SHORTED TO THE (K124) ETC MOTOR (+) CIRCUIT 
K122) TP SIGNAL 2 CIRCUIT SHORTED TO THE (K126) ETC MOTOR (-) CIRCUIT 
F855) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K122) TP SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 

THROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 


NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (F855) 5 VOLT SUPPLY CIRCUIT VOLTAGE 
Turn the ignition off. 


Disconnect the Throttle Body connector. re 
Turn the ignition on. 


Measure the voltage of the (F855) 5 Volt Supply circuit in the Throttle (62) 
Body harness connector. = o 
3 BLACK 
15 the voltage above 4.5 volts? AS 
Yes >> Go to 6 1 но 3 
Мо >> Go to 3 K E Ы 


THROTTLE 
BODY 
(GAS) 8182941c 


РМ 


3. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


9 - 211 


Turn the ignition on. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (F855) 5 Volt Supply 
circuit in the Throttle Body harness connector. 
Is the resistance above 1000 ohms? 


Yes >> Go to 4 


No >> Repair the (F855) 5 Volt Supply circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


1 AS з 
4 я 6 
THROTTLE 
BODY 
(GAS) 81829430 


4. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO (K922) TP SENSOR GROUND CIRCUIT 


Measure the resistance between the (F855) 5 Volt Supply circuit and 
the (K922) TP Sensor Ground circuit in the Throttle Body harness con- 
nector. 


Is the resistance above 100 ohms? 
Yes >> Goto 5 


No >> Repair the (F855) 5 Volt Supply circuit for a short to the 
(K922) TP Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


5. (F855) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


THROTTLE 
BODY 
(GAS) 8182943a 


Measure the resistance of the (F855) 5 Volt Supply circuit between the 
Throttle Body harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 12 


No >> Repair the (F855) 5 Volt Supply circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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BODY 
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9-212 ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
6. (K122) TP SIGNAL 2 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) connector. {Si 


Measure the resistance between ground and the (K122) TP Signal 2 cir- 
cuit in the Throttle Body harness connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 7 


No >> Repair the (K122) TP Signal 2 circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


THROTTLE 
BODY 
(GAS) 


8182abf4 


T. (K122) TP SIGNAL 2 CIRCUIT SHORTED TO (K922) TP SENSOR GROUND CIRCUIT 


Measure the resistance between the (K122) TP Signal 2 circuit and the 
(K922) TP Sensor Ground circuit in the Throttle Body harness connec- 
tor. 


Is the resistance above 100 ohms? 


Yes >> Goto8 
No >> Repair the (K122) TP Signal 2 circuit for a short to the 
(K922) TP Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


8. (K122) TP SIGNAL 2 CIRCUIT SHORTED TO THE (K124) ETC MOTOR (+) CIRCUIT 


THROTTLE 
BODY 
(GAS) 


8182abfb 


Measure the resistance between the (K122) TP Signal 2 circuit and the 
(K124) ETC Motor (+) in the Throttle Body harness connector. 


Is the resistance below 100 ohms? 
Yes >> Repair the (K124) ETC Motor (+) circuit for a short to the 
(F855) 5 Volt Supply circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 9 


THROTTLE 
BODY 
(GAS) 


8182ac78 


РМ 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 
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9. (K122) TP SIGNAL 2 CIRCUIT SHORTED TO THE (K126) ETC MOTOR (-) CIRCUIT 


Measure the resistance between the (K122) TP Signal 2 circuit and the 
(K126) ETC Motor (-) in the Throttle Body harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the (K122) TP Signal 2 circuit for a short to the 
(K126) ETC Motor (-) circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Со to 10 


1 0. (К122) TP SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 


THROTTLE 
BODY 
(GAS) 


8182аста 


Measure the resistance of the (К122) TP Signal 2 circuit between the 
Throttle Body harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Go to 11 


>> Repair the (K122) TP Signal 2 circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


11. THROTTLE BODY 
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Turn the ignition off. 
Connect the Powertrain Control Module (PCM) connector. 


Connect a jumper wire between the (F855) 5 Volt Supply circuit and the 
(K122) TP Signal 2 circuit in the Throttle Body harness connector. 


Turn the ignition on. 
With the scan tool, read the TP Signal 2 circuit voltage. 


Is the voltage above 4.5 volts with the jumper wire in place? 


Yes >> Replace the Throttle Body in accordance with the Service 
Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Со to 12 


THROTTLE 
BODY 
(GAS) 


8182ac82 
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12. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ 


TP SENSOR 
GROUND 
K124 к? K126 
2 з 2 
DBIGY BRIDB DBILG 
1\ c2 62 Å с? 5 Де? 
| кс TP SENSOR ETC 
| MOTOR (9 GROUND MOTOR () 


TP SIGNAL 1 TP SIGNAL 2 
K22 K122 
2 2 
BRIOR BR/DG 
64 A C2 83 A C2 
AC ae нит и и MODULE. 
TP SIGNAL 1 TP SIGNAL 2 POWERTRAIN 
CONTROL 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 215 
P0223-THROTTLE POSITION SENSOR 2 CIRCUIT HIGH 
[== == ај сео свк аса ас си << зе са ној << << << жайса — MODULE. 
| | POWERTRAIN 
T "T | CONTROL 
| svo SENSOR 5 VOLT APP APP SENSOR 5 VOLT 
| SUPPLY GROUND 2 SUPPLY SIGNAL 2 SIGNAL 1 GROUND 1 SUPPLY 
и с2 мүс 2 Y et "ET үс 36 Y C1 23 Ct 
кий K058 K29 K23 K167 F856 
2 2 ; 2 2 2 
BRAT BRIGY 19 188 BRIOR BRNL МРК 
3 ву 8 7 6 n y 2104 
EXCEPT 
EXPORT EXPORT 
| 
ки K058 K29 K23 K167 Раве 
; 2 ; 2 2 2 
F855 BRNT BRIGY W'TBR BRIOR BRL ща 
2 
РКМ. 1 5336 
— 
F856 
2 
3 1 1 5 YLIPK 
SENSOR: 
ACCELERATOR 
e 5102 PEDAL 
POSITION 
F855 2 6 
2 
PKIYL 
3 
THROTTLE 
BODY 


81816931 


For а complete wiring diagram Refer to Section 8W 


9-216 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the (K122) TP Signal 2 circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 

(F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(K122) TP SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 

(K122) TP SIGNAL 2 CIRCUIT SHORTED TO THE (F855) 5 VOLT SUPPLY CIRCUIT 
(K122) TP SIGNAL 2 CIRCUIT SHORTED TO THE (K124) ETC MOTOR (+) CIRCUIT 
(K122) TP SIGNAL 2 CIRCUIT SHORTED TO THE (K126) ETC MOTOR (-) CIRCUIT 
(K122) TP SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 

(K922) TP SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

THROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is AcTIVE 


Ignition on, engine not running. 


NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Throttle Body connector. 
Disconnect the Powertrain Control Module (PCM) connector. чат 
Turn the ignition оп. (C2) 
Measure the voltage of the (F855) 5 Volt Supply circuit in the Throttle = 3 РР. 
Воду һагпеѕѕ соппесїог. 
Is there any voltage present? i AS 3 
Yes >> Repair the (F855) 5 Volt Supply circuit for a short to volt- Е B 9 
аде. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - THROTTLE 
ENGINE - DIAGNOSIS AND TESTING). А 818294 1c 


No >> Со to З 


РМ —— —— ———————————————— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 217 
3. (K122) TP SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 
Measure the voltage of the (K122) TP Signal 2 circuit in the Throttle 
Body harness connector. 55р» 
Is there any voltage present? у 
Yes >> Repair Ше (K122) TP Signal 2 circuit for a short to voltage. == (2) 
Perform the PCM Verification Test Мег. 1 (Refer to 9 - 6 BLACK 
ENGINE - DIAGNOSIS AND TESTING). 
No >> Goto4 1 2 аҹ 3 
4 6 
THROTTLE 
BODY 
(GAS) 8182abec 


4. (K122) TP SIGNAL 2 CIRCUIT SHORTED TO THE (F855) 5 VOLT SUPPLY CIRCUIT 


Measure the resistance between the (K122) TP Signal 2 circuit and the 
(F855) 5 Volt Supply in the Throttle Body harness connector. 


Is the resistance below 100 ohms? 
Yes >> Repair the (K122) TP Signal 2 circuit for a short to the 
(F855) 5 Volt Supply circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 


Б. (K122) TP SIGNAL 2 CIRCUIT SHORTED TO THE (К124) ETC MOTOR (+) CIRCUIT 


THROTTLE 
BODY 
(GAS) 8182abfO 


Measure the resistance between the (K122) TP Signal 2 circuit and the 
(K124) ETC Motor (+) in the Throttle Body harness connector. 


Is the resistance below 100 ohms? 
Yes >> Repair the (K124) ETC Motor (+) circuit for a short to the 
(F855) 5 Volt Supply circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


THROTTLE 
BODY 
(GAS) 8182ac78 


9-218 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


PM 


6. (K122) TP SIGNAL 2 CIRCUIT SHORTED TO THE (K126) ETC MOTOR (-) CIRCUIT 


Measure the resistance between the (K122) TP Signal 2 circuit and the 
(K126) ETC Motor (-) in the Throttle Body harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the (K122) TP Signal 2 circuit for a short to the 
(K126) ETC Motor (-) circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 7 


7. (К122) TP SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 


THROTTLE 
BODY 
(GAS) 8182ac7d 


Turn the ignition off. 


Measure the resistance of the (K122) TP Signal 2 between the Throttle 
Body harness connector and the Powertrain Control Module (PCM) har- 
ness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Goto 8 
No >> Repair the (K122) TP Signal 2 for an open circuit or high 
resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 219 


8. (K922) TP SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K922) TP Sensor Ground circuit 
between the Throttle Body harness connector and the Powertrain Con- 


trol Module (PCM) harness connector. [0] Xx 
Is the resistance below 5.0 ohms? (86) 


Yes >> Go to 9 4% аха 
к | Ж. 
Мо >> Repair the (K922) ТР Sensor Ground circuit for an open cir- "NT SEES m M ШК 
cuit or high resistance. [ноп || 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - uo B T 
ENGINE - DIAGNOSIS AND TESTING). H eT | : 
Чар BP | | 
H ши ш | жаз 
q 10 00 П 
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CONTROL C2 81 829472 


(GAS) 


9. THROTTLE BODY 
Turn the ignition off. 


Connect the Powertrain Control Module (PCM) connector. 


Connect a jumper wire between the (K922) TP Sensor Ground circuit 
and the (K122) TP Signal 2 circuit in the Throttle Body harness connec- 
tor. 


Turn the ignition on. 
With the scan tool, read the TP Signal 2 circuit voltage. 


Is the voltage below 1.0 volt with the jumper wire in place? 


Yes >> Нерасе the Throttle Body in accordance with the Service 


Information. THROTTLE 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - d bisou. 


ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 10 


1 0. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With battery voltage greater than 10 volts, Main relay energized, and engine speed less than 3000 rpm. 


e Set Condition: 
The РОМ detects that the Fuel Injector 1 circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K11) INJECTOR 1 CONTROL CIRCUIT SHORTED TO GROUND 

(K11) INJECTOR 1 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR 1 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со 102 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 


Disconnect the Fuel Injector 1 harness connector. » (E 
Turn the ignition on. AUN 

Using a 12 volt test light connected to ground, check the (K343) Fused | SS 2 (62) 
Main Relay Output circuit in the Fuel Injector 1 harness connector. 7 р 
NOTE: The test light should be illuminated and bright. Compare 1 П 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


Yes >> Go to З 
No >> Repair the (K343) Fused Main Relay Output circuit for an тето 


А А А А FUEL 1 
open circuit or high resistance. (GAS) 8182ab9b 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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3. (K11) INJECTOR 1 CONTROL CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (K11) Injector 1 Con- 
trol circuit in the Fuel Injector 1 harness connector. 
15 the resistance above 100 ohms? 


Yes >> Go to 4 
No >> Repair the (K11) Injector 1 Control circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


4. (K11) INJECTOR 1 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


INJECTOR- 
FUEL 1 
(GAS) 


8182ac90 


Measure the resistance of the (K11) Injector 1 Control circuit between 
the Fuel Injector 1 harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 5 


No >> Repair the (K11) Injector 1 Control circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Б. FUEL INJECTOR 1 


23 


= 


=> 
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аа 
g 


INJECTOR- 
FUEL 1 
(GAS) 


8182aba0 


Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Fuel Injector 1 control to the ON (100%) 
position. 

Using a 12 volt test light connected to 12 volts, check the (K11) Injector 
1 Control circuit in the Fuel Injector 1 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

With the scan tool, actuate the Fuel Injector 1 control to the OFF (090) 
position. 

Using a 12 volt test light connected to 12 volts, check the (K11) Injector 
1 Control circuit in the Fuel Injector 1 harness connector. 


NOTE: The test light should not be illuminated. 


INJECTOR- 
FUEL 1 
(GAS) 


8182aba4 


Is the test light illuminated and bright with the actuation ON (100%) and not illuminated with the actua- 
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tion OFF (0%)? 
Yes >> Replace the Fuel Injector 1 in accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 1 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With battery voltage greater than 10 volts, Main relay energized, and engine speed less than 3000 rpm. 


• Set Condition: 
The РОМ detects that the Fuel Injector 1 circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K11) INJECTOR 1 CONTROL CIRCUIT SHORTED TO VOLTAGE 
(K11) INJECTOR 1 CONTROL CIRCUIT SHORTED TO THE (K343) FUSED MAIN RELAY OUTPUT CIRCUIT 


(K11) INJECTOR 1 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR 1 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K11) INJECTOR 1 CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Fuel Injector 1 connector. 
= 


Disconnect the Powertrain Control Module (PCM) connector. 


Turn the ignition on. (C2) 
Measure the voltage of the (K11) Injector 1 Control circuit in the Fuel = : 
1 


Injector 1 harness connector. 
Is there any voltage present? қ П 
Yes >> Repair Ше (K11) Injector 1 Control circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - INJECTOR- 
ENGINE - DIAGNOSIS AND TESTING). PEE 8182ас94 


(GAS) 


No >> Со to З 
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3. (K11) INJECTOR 1 CONTROL CIRCUIT SHORTED TO (K343) FUSED MAIN RELAY OUTPUT CIRCUIT 
Measure the resistance between the (K11) Injector 1 Control circuit and 

the (K343) Fused Main Relay Output circuit in the Fuel Injector 1 har- 

ness connector. Xx 


Is the resistance above 100 ohms? 


>> Goto4 
No >> Repair the (K11) Injector 1 Control circuit for a short to the 
(K343) Fused Main Relay Output circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


INJECTOR- 
FUEL 1 


(GAS) 8182ac9c 
4. (K11) INJECTOR 1 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K11) Injector 1 Control circuit between 
the Fuel Injector 1 harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. XH 


Is the resistance below 5.0 ohms? 


>> Со to 5 
No >> Repair the (K11) Injector 1 Control circuit for an open circuit 
or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
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5. FUEL INJECTOR 1 
Connect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. ЭҢ» 


With the scan tool, actuate the Fuel Injector 1 control to the ON (100%) 
position. 

Using a 12 volt test light connected to 12 volts, check the (K11) Injector 
1 Control circuit in the Fuel Injector 1 harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright with the actuation ON 
(100%)? 


Yes >> Replace the Fuel Injector 1 in accordance with the Service 


Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 6 


INJECTOR- 
FUEL 1 
(GAS) 


8182aba4 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 1 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0264-FUEL INJECTOR 2 CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With battery voltage greater than 10 volts and engine speed less than 3000 rpm. 


e Set Condition: 
The РОМ detects that the Fuel Injector 2 circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K12) INJECTOR 2 CONTROL CIRCUIT SHORTED TO GROUND 

(K12) INJECTOR 2 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR 2 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со 102 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 


Disconnect the Fuel Injector 2 harness connector. P 

Turn the ignition on. -N X Hr 
Using a 12 volt test light connected to ground, check the (K343) Fused | SS 2 (62) 
Main Relay Output circuit in the Fuel Injector 2 harness connector. 7 o 
NOTE: The test light should be illuminated and bright. Compare 1 П 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


Yes >> Go to З 
No >> Hepair the (K343) Fused Main Relay Output circuit for an INJECTOR: 


. . A š FUEL 2 
open circuit or high resistance. (GAS) 8182aba8 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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3. (K12) INJECTOR 2 CONTROL CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (K12) Injector 2 Con- 
trol circuit in the Fuel Injector 2 harness connector. 
Is the resistance above 100 ohms? 


Yes >> Go to 4 
No >> Repair the (K12) Injector 2 Control circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


4. (К12) INJECTOR 2 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


INJECTOR- 


FUEL 2 
(GAS) 


8182aca4 


Measure the resistance of the (K12) Injector 2 Control circuit between 
the Fuel Injector 2 harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 5 


No >> Repair the (K12) Injector 2 Control circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


D. FUEL INJECTOR 2 


| Хр 
Е 


INJECTOR- 
FUEL2 
{GAS} 


8182abac 


Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Fuel Injector 2 control to the ON (100%) 
position. 

Using a 12 volt test light connected to 12 volts, check the (K12) Injector 
2 Control circuit in the Fuel Injector 2 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

With the scan tool, actuate the Fuel Injector 2 control to the OFF (0%) 
position. 

Using a 12 volt test light connected to 12 volts, check the (K12) Injector 
2 Control circuit in the Fuel Injector 2 harness connector. 


NOTE: The test light should not be illuminated. 


~ 56 
Е 


INJECTOR- 
FUEL 2 
(GAS) 


8182abbO 


Is the test light illuminated and bright with the actuation ON (100%) and not illuminated with the actua- 
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tion OFF (0%)? 
Yes >> Replace the Fuel Injector 2 in accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 2 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With battery voltage greater than 10 volts, Main relay energized, and engine speed less than 3000 rpm. 


• Set Condition: 
The РОМ detects that the Fuel Injector 2 circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K12) INJECTOR 2 CONTROL CIRCUIT SHORTED TO VOLTAGE 
(K12) INJECTOR 2 CONTROL CIRCUIT SHORTED TO (K343) FUSED MAIN RELAY OUTPUT CIRCUIT 


(K12) INJECTOR 2 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR 2 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K12) INJECTOR 2 CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Fuel Injector 2 connector. 
= 


Disconnect the Powertrain Control Module (PCM) connector. 


Turn the ignition on. (C2) 
Measure the voltage of the (K12) Injector 2 Control circuit in the Fuel = i 
1 


Injector 2 harness connector. 
Is there any voltage present? А П 
Yes >> Repair the (K12) Injector 2 Control circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - INJECTOR- 
ENGINE - DIAGNOSIS AND TESTING). Дада 8182aca8 


(GAS) 


No >> Со 103 
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3. (K12) INJECTOR 2 CONTROL CIRCUIT SHORTED TO (K343) FUSED MAIN RELAY OUTPUT CIRCUIT 


Measure the resistance between the (K12) Injector 2 Control circuit and 
the (K343) Fused Main Relay Output circuit in the Fuel Injector 2 har- 


ness connector. à Xx 
Is the resistance above 100 ohms? (бој 
Yes >> Goto4 | 
Мо >> Repair Ше (K12) Injector 2 Control circuit for а short to the lt 
2 


(K343) Fused Main Relay Output circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


INJECTOR- 
FUEL 2 
(GAS) 8182acac 


4. (K12) INJECTOR 2 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K12) Injector 2 Control circuit between 


the Fuel Injector 2 harness connector and the Powertrain Control Mod- 


ule (PCM) harness connector. [@] Xx 
Is the resistance below 5.0 ohms? d) 


Yes >> Goto 5 ác "T" 
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Мо >> Repair the (К12) Injector 2 Control circuit for an open circuit 
or high resistance. Ч} 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - | 
ENGINE - DIAGNOSIS AND TESTING). | 


MODULE- 
POWERTRAIN 


CONTROL C2 8182abac 


(GAS) 


D. FUEL INJECTOR 2 
Connect the Powertrain Control Module (PCM) connector. 


Turn the ignition on. 
With the scan tool, actuate the Fuel Injector 2 control to the ON (100%) 
position. 


| 02) 
Using a 12 volt test light connected to 12 volts, check the (К12) Injector р 
2 Control circuit in the Fuel Injector 2 harness connector. | 
NOTE: The test light should be illuminated and bright. Compare 


the brightness to that of a direct connection to the battery. s П 


Is Ше test light illuminated апа bright with the actuation ОМ 
(100%)? 


INJECTOR- 
Yes >> Replace the Fuel Injector 2 in accordance with the Service FUEL @ 8182 
| (GAS) abbO 
Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 2 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With battery voltage greater than 10 volts, Main relay energized, and engine speed less than 3000 rpm. 


e Set Condition: 
The РОМ detects that the Fuel Injector 3 circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K13) INJECTOR 3 CONTROL CIRCUIT SHORTED TO GROUND 

(K13) INJECTOR 3 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR 3 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со 102 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 


Disconnect the Fuel Injector 3 harness connector. P 

Turn the ignition on. -N X Hr 
Using a 12 volt test light connected to ground, check the (K343) Fused | SS 2 (C2) 
Main Relay Output circuit in the Fuel Injector 3 harness connector. 7 o 
NOTE: The test light should be illuminated and bright. Compare 1 [] 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


Yes >> Go to З 
No >> Repair the (K343) Fused Main Relay Output circuit for an ЕУР 


А А А А ЕЏЕ 3 
open circuit or high resistance. (GAS) 8182abc8 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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3. (K13) INJECTOR 3 CONTROL CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) connector. 

Measure the resistance between ground and the (K13) Injector 3 Con- 
trol circuit in the Fuel Injector 3 harness connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 4 
No >> Repair the (K13) Injector 3 Control circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


4. (K13) INJECTOR 3 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


INJECTOR- 
FUEL 3 


(GAS) 8182acbO 


Measure the resistance of the (K13) Injector 3 Control circuit between 
the Fuel Injector 3 harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Со 05 


>> Repair the (К13) Injector 3 Control circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


Г). FUEL INJECTOR 3 


АЕ 
Ё 


1 


о 
48 БУ 7“ 
LY nu 00 H 96 
Ho i m H (Fm 
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i ao || 21 
пи n < 
00 00 N 
nu 00 
ПП ПП 1 
10 00 
fo 01 0 
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ПП ПП 
Ц 10 00 О 
00 00 
00 00 
00 00 
H 10 00 r1 
|| 00 00 || INJECTOR- 
ч 00 пп ч FUEL3 
О 00 ап O {Gas} 
Е по по H 
а oo 00 тз 
26 49 
MODULE- 
POWERTRAIN 
CONTROL C2 
n 8182abd6 


Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Fuel Injector 3 control to the ON (100%) 
position. 

Using a 12 volt test light connected to 12 volts, check the (K13) Injector 
3 Control circuit in the Fuel Injector 3 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

With the scan tool, actuate the Fuel Injector 3 control to the OFF (090) 
position. 

Using a 12 volt test light connected to 12 volts, check the (K13) Injector 
3 Control circuit in the Fuel Injector 3 harness connector. 


NOTE: The test light should not be illuminated. 


INJECTOR- 
FUEL 3 


(GAS) 8182abdb 


Is the test light illuminated and bright with the actuation ON (100%) and not illuminated with the actua- 
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tion OFF (0%)? 
Yes >> Replace the Fuel Injector З in accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 3 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0268-FUEL INJECTOR 3 CIRCUIT HIGH 


PM 
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INJECTOR- 
FUEL 1 
(645) 


INJECTOR- 
FUEL 3 
(GAS) 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C10 


81816942 


For a complete wiring diagram Refer to Section 8W 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 241 


e When Monitored: 
With battery voltage greater than 10 volts, Main relay energized, and engine speed less than 3000 rpm. 


• Set Condition: 
The РОМ detects that the Fuel Injector 3 circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K13) INJECTOR 3 CONTROL CIRCUIT SHORTED TO VOLTAGE 
(K13) INJECTOR 3 CONTROL CIRCUIT SHORTED TO (K343) FUSED MAIN RELAY OUTPUT CIRCUIT 


(K13) INJECTOR 3 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 

(K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR 3 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. отс Is ACTIVE 

Ignition on, engine not running. 

With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K13) INJECTOR 3 CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 


Disconnect the Fuel Injector 3 connector. 
= 


Disconnect the Powertrain Control Module (PCM) connector. 


Turn the ignition on. (62) 
Measure the voltage of the (К13) Injector 3 Control circuit in the Fuel = в 
1 


Injector 3 harness connector. 
Is there any voltage present? В П 
Yes >> Repair ће (К13) Injector З Control circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - INJECTOR- 
ENGINE - DIAGNOSIS AND TESTING). FUELS 8182acb4 


(GAS) 


No >> Со 103 
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3. (K13) INJECTOR 3 CONTROL CIRCUIT SHORTED TO (K343) FUSED MAIN RELAY OUTPUT CIRCUIT 


Measure the resistance between the (K13) Injector 3 Control circuit and 
the (K343) Fused Main Relay Output circuit in the Fuel Injector 3 har- 


ness connector. à Xx 
Is the resistance above 100 ohms? (04 
Yes >> Goto4 | 
Мо >> Repair Ше (K13) Injector 3 Control circuit for а short to the EN 
2 


(K343) Fused Main Relay Output circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
INJECTOR- 


FUEL 3 
(GAS) 8182acbb 


4. (K13) INJECTOR 3 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K13) Injector 3 Control circuit between 


the Fuel Injector 3 harness connector and the Powertrain Control Mod- 


ule (PCM) harness connector. [0] Xx 
Is the resistance below 5.0 ohms? d) 


1 


Yes >> Со 105 “ут” 
Мо >> Repair the (K13) Injector З Control circuit for an open circuit | ,, eon А 


1 
or high resistance. жж С 
„Им 5 
2 П 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - | 
ENGINE - DIAGNOSIS AND TESTING). 1 


INJECTOR- 
FUEL3 


q па on П {Gas} 


MODULE- 
POWERTRAIN 


ae rea 8182abd6 


Г). FUEL INJECTOR 3 


Connect the Powertrain Control Module (PCM) connector. 


Turn the ignition on. 
With the scan tool, actuate the Fuel Injector 3 control to the ON (100%) 
position. 


| Да 
Using a 12 volt test light connected to 12 volts, check the (K13) Injector р 
3 Control circuit in the Fuel Injector 3 harness connector. 
NOTE: The test light should be illuminated and bright. Compare 


the brightness to that of a direct connection to the battery. E П 


Is Ше test light illuminated and bright with the actuation ОМ 
(100%)? 


INJECTOR- 
Yes >> Replace the Fuel Injector 3 in accordance with the Service Дери ва 
| (GAS) abdb 
Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 3 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0270-FUEL INJECTOR 4 CIRCUIT LOW 
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MODULE- 
TOTALLY 
INTEGRATED 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With battery voltage greater than 10 volts, Main relay energized, and engine speed less than 3000 rpm. 


e Set Condition: 
The РОМ detects that the Fuel Injector 4 circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K14) INJECTOR 4 CONTROL CIRCUIT SHORTED TO GROUND 

(K14) INJECTOR 4 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR 4 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со 102 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 


Disconnect the Fuel Injector 4 harness connector. P 

Turn the ignition on. -N X Hr 
Using a 12 volt test light connected to ground, check the (K343) Fused | SS 2 (62) 
Main Relay Output circuit in the Fuel Injector 4 harness connector. 7 o 
NOTE: The test light should be illuminated and bright. Compare 1 [] 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


Yes >> Go to З 
No >> Repair the (K343) Fused Main Relay Output circuit for an INJECTOR: 


А А А А ЕЏЕ 4 
open circuit or high resistance. (GAS) 8182abe0 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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3. (K14) INJECTOR 4 CONTROL CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (K14) Injector 4 Con- 
trol circuit in the Fuel Injector 4 harness connector. 
15 the resistance above 100 ohms? 


Yes >> Go to 4 
No >> Repair the (K14) Injector 4 Control circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


4. (К14) INJECTOR 4 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


t 


INJECTOR- 
FUEL 4 
(GAS) 


8182асс0 


Measure the resistance of the (K14) Injector 4 Control circuit between 
the Fuel Injector 4 harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 5 


No >> Repair the (K14) Injector 4 Control circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Б. FUEL INJECTOR 4 


P mM 
22 


= 


INJECTOR- 


(GAS) 


8182abe4 


Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Fuel Injector 4 control to the ON (100%) 
position. 

Using a 12 volt test light connected to 12 volts, check the (K14) Injector 
4 Control circuit in the Fuel Injector 4 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

With the scan tool, actuate the Fuel Injector 4 control to the OFF (090) 
position. 

Using a 12 volt test light connected to 12 volts, check the (K14) Injector 
4 Control circuit in the Fuel Injector 4 harness connector. 


NOTE: The test light should not be illuminated. 


INJECTOR- 
FUEL 4 
(GAS) 


8182abe8 


Is the test light illuminated and bright with the actuation ON (100%) and not illuminated with the actua- 
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tion OFF (0%)? 
Yes >> Heplace the Fuel Injector 4 in accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 4 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0271-FUEL INJECTOR 4 CIRCUIT HIGH 


PM 


а жел — MODULE- 
| та | TOTALLY 
| 4 INTEGRATED 
| те РОЖЕН 
26 
| 15А | 
|] | 
М ана! ње 
5 Y c0 
киз 
18 
DBILG 
4 X 6100 
киз 
% 
BRL 
е е • • 5103 
киз киз киз киз 
% % % % 
ВВМ. BRIYL ВАЛ. ВВМ. 
2 2 2 2 
INJECTOR: INJECTOR- INJECTOR- INJECTOR- 
coy | FUELS coy FUELS coy me pay | НЕ 
1 1 1 1 
KM ка ко ки 
20 2 2 ; 
BRITN BRILB BRIDB BRL 
22 Де? и Де? 24 Д c2 23 Дс2 
| INJECTOR 4 INJECTOR 3 INJECTOR 2 INJECTOR І | Poa Er anii 
CONTROL CONTROL CONTROL CONTROL 
| | CONTROL 
КЕЗМЕЛСЕРЕТЕ зл = = Б е E | 
=> - гга 
T= w ЕВЕ En 
oo% E 
1 oF 
Т ве — 
2 
— MODULE- 
[ ] POWERTRAIN 
INJECTOR- Д ІНЈЕСТОВ. = CONTROL C2 
FUEL 2 FUEL 4 (GAS] 
1 (GAS) 1 (GAS) 
4 са соса со 1 
2 2 8 C3 C3 со со 5 


INJECTOR- 
FUEL 1 
(645) 


INJECTOR- 
FUEL 3 
(GAS) 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C10 


81816942 


For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With battery voltage greater than 10 volts, Main relay energized, and engine speed less than 3000 rpm. 


• Set Condition: 
The РОМ detects that the Fuel Injector 4 circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K14) INJECTOR 4 CONTROL CIRCUIT SHORTED TO VOLTAGE 
(K14) INJECTOR 4 CONTROL CIRCUIT SHORTED TO (КЗ43) FUSED Main OUTPUT 2 CIRCUIT 


(K14) INJECTOR 4 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(K343) FUSED Main OUTPUT 2 CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR 4 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K14) INJECTOR 4 CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Fuel Injector 4 connector. 
= 


Disconnect the Powertrain Control Module (PCM) connector. 


Turn the ignition on. (C2) 
Measure the voltage of the (K14) Injector 4 Control circuit in the Fuel = N : 
| 


Injector 4 harness connector. 
Is there any voltage present? : D 
Yes 


>> Repair the (K14) Injector 4 Control circuit for a short to volt- 


age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - INJECTOR- 
ENGINE - DIAGNOSIS AND TESTING). Даден РРР? 


(GAS) 


No >> Со to З 
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3. (K14) INJECTOR 4 CONTROL CIRCUIT SHORTED TO (K343) FUSED Main OUTPUT 2 CIRCUIT 

Measure the resistance between the (K14) Injector 4 Control circuit and 

the (K343) Fused Main Output 2 circuit in the Fuel Injector 4 harness 

connector. {afp 


15 the resistance above 100 ohms? 


Yes >> Go to 4 
No >> Repair the (K14) Injector 4 Control circuit for a short to the 
(K343) Fused Main Output 2 circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


4. (К14) INJECTOR 4 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


INJECTOR- 
FUEL 4 
(GAS) 


8182accb 


Measure the resistance of the (K14) Injector 4 Control circuit between 
the Fuel Injector 4 harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 5 


No >> Repair the (K14) Injector 4 Control circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


22 


INJECTOR- 


(GAS) 


8182abe4 
D. FUEL INJECTOR 4 

Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. T 


With the scan tool, actuate the Fuel Injector 4 control to the ON (100%) 
position. 

Using a 12 volt test light connected to 12 volts, check the (K14) Injector 
4 Control circuit in the Fuel Injector 4 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright with the actuation ON 
(100%)? 
Yes >> Replace the Fuel Injector 4 in accordance with the Service 
Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 6 


INJECTOR- 


FUEL 4 
(GAS) 


8182abe8 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 4 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0300-MULTIPLE CYLINDER MISFIRE 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
Any time the engine is running, and the adaptive numerator has been successfully updated. 


• Set Condition: 
When more than a 1% misfire rate is measured during two trips. Three good trips to turn off the MIL. 


Possible Causes 


INTERMITTENT DTC 

(K343) FUSED MAIN RELAY OUTPUT CIRCUIT 
(K344) FUSED MAIN RELAY OUTPUT CIRCUIT 
INJECTOR CONTROL CIRCUIT 

COIL CONTROL CIRCUIT 

IGNITION WIRE 

SPARK PLUG 

FUEL PUMP INLET STRAINER PLUGGED 
FUEL SUPPLY LINE RESTRICTED 

FUEL PRESSURE LEAK DOWN 

FUEL INJECTOR 

IGNITION COIL 

FUEL PUMP MODULE 

INTERNAL ENGINE COMPONENT 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. 


NOTE: Check Тог any TSB's that apply to a Misfire condition. Review the vehicle repair history for any mis- 
fire condition repairs that have been performed. 

Start the engine. 

Observe the WHICH CYLINDER IS MISFIRING screen for at least one minute on the scan tool. 


Is there a misfire present? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. VISUAL INSPECTION 


NOTE: Anything that affects the speed of the crankshaft can cause a misfire DTC to set. 

Visually inspect the engine for any of the following conditions: 

- Worn serpentine belt 

- Binding engine driven accessories: A/C compressor, P/S pump, water pump. 

- Misalignment of the Water pump, P/S pump or A/C compressor pulleys 

- Corroded PCM power or ground circuits. 

- Improper CKP, CMP, MAP, or TP Sensor mounting. 

- Poor connector/terminal to component connection for CKP, CMP, MAP, or TP sensor, fuel injector, ignition coil, etc. 
- Vacuum leaks. 
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- Restriction in the air induction or exhaust system. 
- Internal engine component malfunction. 


Were any of the above conditions present? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 3 


3. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT 


Turn the ignition off. 
Disconnect the fuel injector connector for the cylinder where a misfire is detected. 
Turn the ignition on. 


Using a 12-volt test light connected to ground, check the (K343) Fused Main Relay Output circuit in the fuel injector 
harness connector. 


NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 
tion to the battery. 


Is the test light illuminated and bright? 
Yes >> Со 04 


Мо >> Repair the (K343) Fused Main Relay Output circuit for high resistance or a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


4. (K344) FUSED MAIN RELAY OUTPUT CIRCUIT 


Turn the ignition off. 
Disconnect the ignition coil connector for the cylinder where a misfire is detected. 
Turn the ignition on. 


Using a 12-volt test light connected to ground, check the (K344) Fused Main Relay Output circuit in the ignition coil 
4 harness connector. 


NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 
tion to the battery. 


Is the test light illuminated and bright? 
Yes >> Goto 5 


No >> Hepair the (K344) Fused Main Relay Output circuit for high resistance or a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


5. IGNITION SYSTEM OPERATION 


Turn the ignition off. 
Remove the ignition coil for the cylinder where a misfire is detected. 
Connect the ignition coil harness connector. 


NOTE: Leave the fuel injector harness connector disconnected. 

Install a spark tester on the ignition coil. 

While cranking the engine, observe the spark coming from the spark tester. 

NOTE: A crisp blue spark that is able to jump the gap of the spark tester should be generated. 
Is good spark present? 


Yes >> Со 106 


Мо >> Со 10 15 
NOTE: Connect Ше fuel injector harness connector before continuing. 
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6. SPARK PLUG 


Turn the ignition off. 

Remove the spark plug for the cylinder where a misfire is detected. 
Inspect the spark plug for the following conditions: 

- Cracks 

- Carbon tracking 

- Foreign material 

- Spark plug gap out of specifications 

- Loose or broken electrode 


NOTE: To check the electrode, lightly tap the bottom of the spark plug on a solid surface. The electrode 
should not move. 


Were any problems found? 


Yes >> Нерасе the spark plug. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to 7 


7. FUEL PRESSURE OUT OF SPECIFICATION 


NOTE: Before continuing, install any components that were removed for testing, and connect all harness 
connectors. 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Install a fuel pressure gauge to the fuel rail. 
Start the engine and observe the fuel pressure reading. 
NOTE: The fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 

Select the conclusion that best matches the fuel pressure reading: 
Within Specification 

Go to 8 


Below Specification 
Go to 13 


Above Specification 
Replace the fuel filter/pressure regulator. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


8. FUEL INJECTOR LEAK DOWN 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death 


NOTE: Before continuing, inspect the fuel delivery system for external leaks or damage. Repair or replace 
any leaking parts in accordance with the Service Information. 

Turn the ignition off. 

Install special tool 46539 (5/16") or #6631 (3/8") fuel line adapter. 

Install the fuel pressure gauge. 

Start the engine and allow the fuel system to reach maximum pressure. 

Turn the ignition off. 

NOTE: Fuel specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 


Using special tool #С4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and the 
engine. 
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Monitor the fuel pressure gauge for a minimum of 5 minutes. 
NOTE: The pressure should not drop below 241 KPa (35 psi). 
Does the pressure drop below the listed specification? 
Yes >> Replace the leaking fuel injector(s). 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 9 


9. FUEL INJECTOR OPERATION 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 


CAUTION: After each fuel injector actuation, start the engine to clear the cylinder of fuel. Failure to do so 
could cause engine damage. 

Remove special tool #С4390. 

Start the engine and allow the fuel pressure to reach maximum pressure. 

Ignition on, engine not running. 

Using the scan tool, actuate the fuel injector control for the cylinder where a misfire is detected. 

Monitor the fuel pressure gauge. 


Does the fuel pressure drop after the injector is actuated? 


Yes >> Go to 10 
No >> Go to 11 
NOTE: Turn the ignition off, remove the Fuel Pressure gauge, and connect the fuel lines before continuing. 


1 0. INTERNAL ENGINE COMPONENT 


Check for any of the following conditions/mechanical problems. 
ENGINE VACUUM - must be at least 13 inches in neutral 

ENGINE VALVE TIMING - must be within specifications 

ENGINE COMPRESSION - must be within specifications 

ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 

TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 

FUEL - must be free of contamination 

CAM LOBES - must not be worn excessively 

CYLINDER LEAKAGE TEST - must be within specifications 

VALVE SPRINGS - must not be weak or broken 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to 17 
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11. FUEL INJECTOR 


Turn the ignition off. 
Disconnect the fuel injector harness connector for the cylinder where a misfire is detected. 
Turn the ignition on. 
With the scan tool, clear DTCs. 
With the scan tool, actuate the fuel injector control for the cylinder where a misfire is detected. 
Using a 12-volt test light connected to 12-volts, check the control circuit in the fuel injector harness connector. 
NOTE: The test light should blink each time the circuit is activated by the PCM. 
Does the test light blink each time the circuit is activated by the PCM? 


Yes >> Replace the fuel injector in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Со to 12 


12. INJECTOR CONTROL CIRCUIT 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Check the injector control circuit for an open circuit, short to ground, and short to voltage. 


Were any problems found? 


Yes >> Repair the injector control circuit for high resistance or a shorted condition. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 17 


1 3. FUEL SUPPLY LINE RESTRICTED 
Turn the ignition off. 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 
Install special tool #6539 (for 5/16) or #6631 (for 3/8) fuel line adapter and the fuel pressure gauge between the fuel 
supply line and the fuel pump module. 
Turn the ignition on. 
With the scan tool, actuate the fuel pump to ON (100%) and observe the fuel pressure gauge. 
NOTE: Fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
NOTE: If the PCM detects a low fuel level, the fuel pump actuation will not be allowed. 

Is the fuel pressure within specification? 
Yes >> Repair or replace fuel supply line as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

No >> Go to 14 
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14. ruEL PUMP INLET STRAINER 
Turn the ignition off. 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Remove the fuel pump module and inspect the fuel inlet strainer. 


Is the fuel inlet strainer plugged? 
Yes >> Replace the fuel pump inlet strainer. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Before continuing, check the fuel pump module harness connector terminals for corrosion, damage, ог 
terminal push out. Make sure the ground circuit is functional. If any problems are found, repair as nec- 
essary. Otherwise, replace the fuel pump module in accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


15. IGNITION соп. 


WARNING: When Ше engine is operating, до not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Turn the ignition off. 

Disconnect the ignition coil harness connector for the cylinder where a misfire is detected. 

Using a 12 volt test light connected to 12 volts, check the coil control circuit in the ignition coil harness connector. 
Crank the engine for 5 seconds. 


NOTE: The test light should blink each time the circuit is activated by the PCM. 
Does the test light blink each time the circuit is activated by the PCM? 
Yes >> Replace the ignition coil. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 16 


16. сон. CONTROL CIRCUIT 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) harness connector. 
Check the coil control circuit for an open circuit, short to ground, and short to voltage. 


Were any problems found? 


Yes >> Repair the coil control circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 17 
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1 7. POWERTRAIN CONTROL MODULE (PCM) 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the fuel injector for the 
cylinder where a misfire is detected, the ignition coil for the cylinder where a misfire is detected, and the Powertrain 
Control Module (PCM). 


Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
Any time the engine is running, and the adaptive numerator has been successfully updated. 


e Set Condition: 
When more than 1% misfire rate is measured during two trips. Three good trips to clear the MIL. 


Possible Causes 


INTERMITTENT DTC 

(K343) FUSED MAIN RELAY OUTPUT CIRCUIT 
(K344) FUSED MAIN RELAY OUTPUT CIRCUIT 
(K11) INJECTOR 1 CONTROL CIRCUIT 

(K19) COIL 1 CONTROL CIRCUIT 

IGNITION WIRE 

SPARK PLUG 

FUEL PUMP INLET STRAINER PLUGGED 
FUEL SUPPLY LINE RESTRICTED 

FUEL PRESSURE LEAK DOWN 

FUEL INJECTOR 1 

IGNITION COIL 1 

FUEL PUMP MODULE 

INTERNAL ENGINE COMPONENT 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. DTC 15 ACTIVE 


Start the engine and allow it to reach operating temperature. 
With the scan tool, monitor the View DTC screen. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. VISUAL INSPECTION 


NOTE: Anything that affects the speed of the crankshaft can cause a misfire DTC to set. 

Visually inspect the engine for any of the following conditions: 

- Worn serpentine belt 

- Binding engine driven accessories: A/C compressor, P/S pump, water pump. 

- Misalignment of the Water pump, P/S pump or A/C compressor pulleys 

- Corroded PCM power or ground circuits. 

- Improper CKP, CMP, MAP, or TP Sensor mounting. 

- Poor connector/terminal to component connection for CKP, CMP, MAP, or TP sensor, fuel injector, ignition coil, etc. 
- Vacuum leaks. 

- Restriction in the air induction or exhaust system. 
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- Internal engine component malfunction. 
Were any of the above conditions present? 


Yes >> Repair as necessary. 


PM 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со 103 


3. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT 


Turn the ignition off. 
Disconnect the Fuel Injector 1 connector. 
Turn the ignition on. 
Using a 12 volt test light connected to ground, check the (K343) Fused 
Main Relay Output circuit in the Fuel Injector 1 harness connector. 
NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 


Yes >> Go to 4 


No >> Repair the (K343) Fused Main Relay Output circuit for high 
resistance or a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


4. (K344) FUSED MAIN RELAY OUTPUT CIRCUIT 


INJECTOR- 
FUEL 1 
(GAS) 


8182ab9b 


Turn the ignition off. 

Disconnect the Ignition Coil 1 connector. 

Turn the ignition on. 

Using a 12 volt test light connected to ground, check the (КЗ44) Fused 
Main Relay Output circuit in the Ignition Coil 1 harness connector. 
NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Goto5 
No >> Repair the (K344) Fused Main Relay Output circuit for high 
resistance or a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


D. IGNITION SYSTEM OPERATION 


COIL- 
IGNITION 1 
(GAS) 


8182асао 


Turn the ignition off. 
Remove the Ignition Coil 1. 
Connect the Ignition Coil 1 harness connector. 


NOTE: Leave the Fuel Injector 1 harness connector disconnected. 
Install a spark tester on Ignition Coil 1. 


While cranking the engine, observe the spark coming from the spark tester. 
NOTE: A crisp blue spark that is able to jump the gap of the spark tester should be generated. 


Is good spark present? 


Yes >> Со 106 
Мо >> Со 10 15 
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NOTE: Connect the Fuel Injector 1 harness connector before continuing. 


6. SPARK PLUG 


Turn the ignition off. 
Remove the spark plug. 
Inspect the spark plug for the following conditions: 
- Cracks 
- Carbon tracking 
- Foreign material 
- Spark plug gap out of specifications 
- Loose or broken electrode 
NOTE: To check the electrode, lightly tap the bottom of the spark plug on a solid surface. The electrode 
should not move. 
Were any problems found? 


Yes >> Нерасе the spark plug. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 7 


7. FUEL PRESSURE OUT OF SPECIFICATION 


NOTE: Before continuing, install any components that were removed for testing, and connect all harness 
connectors. 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Turn the ignition off. 

Install a fuel pressure gauge to the fuel rail. 

Start the engine and observe the fuel pressure reading. 


NOTE: The fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
Select the conclusion that best matches the fuel pressure reading: 
Within Specification 
Go to 8 


Below Specification 
Go to 13 


Above Specification 
Replace the fuel filter/pressure regulator. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


8. FUEL INJECTOR LEAK DOWN 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death 

NOTE: Before continuing, inspect the fuel delivery system for external leaks or damage. Repair or replace 
any leaking parts in accordance with the Service Information. 

Turn the ignition off. 

Install special tool 46539 (5/16") or #6631 (3/8") fuel line adapter. 

Install the fuel pressure gauge. 

Start the engine and allow the fuel system to reach maximum pressure. 

Turn the ignition off. 
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NOTE: Fuel specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
Using special tool #C4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and the 
engine. 
Monitor the fuel pressure gauge for a minimum of 5 minutes. 
NOTE: The pressure should not drop below 241 KPa (35 psi). 

Does the pressure drop below the listed specification? 
Yes >> Replace the leaking fuel injector(s). 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

No >> Go to 9 


9. FUEL INJECTOR OPERATION 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 


CAUTION: After each fuel injector actuation, start the engine to clear the cylinder of fuel. Failure to do so 
could cause engine damage. 

Remove special tool #С4390. 

Start the engine and allow the fuel pressure to reach maximum pressure. 

Ignition on, engine not running. 

Using the scan tool, actuate the Fuel Injector 1 control. 

Monitor the fuel pressure gauge. 


Does the fuel pressure drop after the injector is actuated? 


Yes >> Со to 10 
No >> Go to 11 
NOTE: Turn the ignition off, remove the Fuel Pressure gauge, and connect the fuel lines before continuing. 


1 0. INTERNAL ENGINE COMPONENT 


Check for any of the following conditions/mechanical problems. 
ENGINE VACUUM - must be at least 13 inches in neutral 

ENGINE VALVE TIMING - must be within specifications 

ENGINE COMPRESSION - must be within specifications 

ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 

TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 

FUEL - must be free of contamination 

CAM LOBES - must not be worn excessively 

CYLINDER LEAKAGE TEST - must be within specifications 

VALVE SPRINGS - must not be weak or broken 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 17 
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11. FUEL INJECTOR 1 


Turn the ignition off. 

Disconnect the Fuel Injector 1 harness connector. 
Turn the ignition on. 

With the scan tool, clear DTCs. 

With the scan tool, actuate the Fuel Injector 1 control. 


| f 
Using a 12 volt test light connected to 12 volts check the (K11) Injector те 


1 Control circuit in the Fuel Injector 1 harness connector. 


2 П 
NOTE: The test light should blink each time the circuit is actuated 
by the PCM. 
Does the test light blink each time the circuit is actuated by INJECTOR: 
the PCM? FUEL 1 
(GAS) 8182aba4 


Yes >> Replace the Fuel Injector 1 in accordance with the Service 
Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 12 


12. (K11) INJECTOR 1 CONTROL CIRCUIT 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. re 


Check the (K11) Injector 1 Control circuit for an open circuit, short to 
ground, and short to voltage. 


Were any problems found? 


. 1 
Yes >> Repair the (K11) Injector 1 Control circuit for high resistance |, fe a А | 
| па 


or а shorted condition. 9] IAS 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - 23 

ENGINE - DIAGNOSIS AND TESTING) 
No >> Со to 17 


H INJECTOR- 
FUEL 1 
on 00 (GAS) 


MODULE- 
POWERTRAIN 


CONTROL с2 81847b4f 


(GAS) 


1 З. FUEL SUPPLY LINE RESTRICTED 
Turn the ignition off. 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 

Install special tool #6539 (for 5/16) or #6631 (for 3/8) fuel line adapter and the fuel pressure gauge between the fuel 
supply line and the fuel pump module. 

Turn the ignition on. 

With the scan tool, actuate the fuel pump to ON (10096) and observe the fuel pressure gauge. 


9-264 ENGINE ELECTRICAL DIAGNOSTICS - GPEC ————— — ——— — ————————————— РМ 


NOTE: Fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
NOTE: If the PCM detects a low fuel level, the fuel pump actuation will not be allowed. 
Is the fuel pressure within specification? 
Yes >> Repair or replace fuel supply line as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Со 10 14 


14. ruEL PUMP INLET STRAINER 
Turn the ignition off. 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Remove the fuel pump module and inspect the fuel inlet strainer. 


Is the fuel inlet strainer plugged? 
Yes >> Replace the fuel pump inlet strainer. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Before continuing, check the fuel pump module harness connector terminals for corrosion, damage, ог 
terminal push out. Make sure the ground circuit is functional. If any problems are found, repair as nec- 
essary. Otherwise, replace the fuel pump module in accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


15. IGNITION COIL 1 


WARNING: When the engine is operating, до not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Turn the ignition off. 

Disconnect the Ignition Coil 1 harness connector. 

Using a 12 volt test light connected to 12 volts, check the (K19) Coil 1 


Control circuit in the Ignition Coil 1 harness connector. 3 | 5 © 1 


Crank the engine for 5 seconds. 


NOTE: The test light should blink each time the circuit is actuated 


COIL- 
by the PCM. IGNITION 1 
Does the test light blink each time the circuit is actuated by а АШЫ 
Ше РСМ? 


Yes >> Replace the Ignition Coil 1. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 16 
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16. (кло) сон 1 CONTROL CIRCUIT 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) harness connector. «АЕ 
Check the (K19) Coil 1 Control circuit for an open circuit, short to 
ground, and short to voltage. 
Were any problems found? "DES 
P n 
Yes >> Repair the (K19) Coil 1 Control circuit. " [S EUR! қ 2 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - qd | HIP ЗЕ 
ENGINE - DIAGNOSIS AND TESTING). | | С*-) 
№ >> Goto 17 ЖӘН! | 
ПЕ е тз 
1 H 00 00 H 78 
omo o 81847b8b 


1 Г. POWERTRAIN CONTROL MODULE (РСМ) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 1, the 
Ignition Coil 1, and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Any time the engine is running, and the adaptive numerator has been successfully updated. 
е Set Condition: 
When more than 1% misfire rate is measured during two trips. Three good trips to clear the MIL. 


Possible Causes 


INTERMITTENT DTC 

(K343) FUSED MAIN RELAY OUTPUT CIRCUIT 
(K344) FUSED MAIN RELAY OUTPUT CIRCUIT 
(K12) INJECTOR 2 CONTROL CIRCUIT 

(K17) COIL 2 CONTROL CIRCUIT 

IGNITION WIRE 

SPARK PLUG 

FUEL PUMP INLET STRAINER PLUGGED 
FUEL SUPPLY LINE RESTRICTED 

FUEL PRESSURE LEAK DOWN 

FUEL INJECTOR 2 

IGNITION COIL 2 

FUEL PUMP MODULE 

INTERNAL ENGINE COMPONENT 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. DTC 15 ACTIVE 


Start the engine and allow it to reach operating temperature. 
With the scan tool, monitor the View DTC screen. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. VISUAL INSPECTION 


NOTE: Anything that affects the speed of the crankshaft can cause a misfire DTC to set. 

Visually inspect the engine for any of the following conditions: 

- Worn serpentine belt 

- Binding engine driven accessories: A/C compressor, P/S pump, water pump. 

- Misalignment of the Water pump, P/S pump or A/C compressor pulleys 

- Corroded PCM power or ground circuits. 

- Improper CKP, CMP, MAP, or TP Sensor mounting. 

- Poor connector/terminal to component connection for CKP, CMP, MAP, or TP sensor, fuel injector, ignition coil, etc. 
- Vacuum leaks. 

- Restriction in the air induction or exhaust system. 
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- Internal engine component malfunction. 
Were any of the above conditions present? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 3 


3. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT 
Turn the ignition off. 


Disconnect the Fuel Injector 2 connector. 

Turn the ignition on. 

Using a 12 volt test light connected to ground, check the (K343) Fused 

Main Relay Output circuit in the Fuel Injector 2 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 1 П 

the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


Yes >> Со 04 
Мо >> Repair the (K343) Fused Мат Relay Output circuit for high INJECTOR: 


. FUEL 2 
resistance or a short to ground. (GAS) 8182aba8 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


4. (K344) FUSED MAIN RELAY OUTPUT CIRCUIT 
Turn the ignition off. 


Disconnect the Ignition Coil 2 connector. 

Turn the ignition on. 

Using a 12 volt test light connected to ground, check the (K344) Fused 
Main Relay Output circuit in the Ignition Coil 2 harness connector. 


NOTE: The test light should be illuminated and bright. Compare 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? | | Edel | : 


Yes >> Goto 5 
No »» Repair the (K344) Fused Main Relay Output circuit for high со 


3 IGNITION 2 
resistance or a short to ground. (GAS) 8182af86 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


9: IGNITION SYSTEM OPERATION 

Turn the ignition off. 

Remove the Ignition Coil 2. 

Connect the Ignition Coil 2 harness connector. 


NOTE: Leave the Fuel Injector 2 harness connector disconnected. 
Install a spark tester on the Ignition Coil 2. 


While cranking the engine, observe the spark coming from the spark tester. 

NOTE: A crisp blue spark that is able to jump the gap of the spark tester should be generated. 
Is good spark present? 

Yes >> Go to 6 

No >> Go to 15 
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NOTE: Connect the Fuel Injector 2 harness connector before continuing. 


6. SPARK PLUG 


Turn the ignition off. 
Remove the spark plug. 
Inspect the spark plug for the following conditions: 
- Cracks 
- Carbon tracking 
- Foreign material 
- Spark plug gap out of specifications 
- Loose or broken electrode 
NOTE: To check the electrode, lightly tap the bottom of the spark plug on a solid surface. The electrode 
should not move. 
Were any problems found? 


Yes >> Нерасе the spark plug. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 7 


7. FUEL PRESSURE OUT OF SPECIFICATION 


NOTE: Before continuing, install any components that were removed for testing, and connect all harness 
connectors. 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Turn the ignition off. 

Install a fuel pressure gauge to the fuel rail. 

Start the engine and observe the fuel pressure reading. 


NOTE: The fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
Select the conclusion that best matches the fuel pressure reading: 
Within Specification 
Go to 8 


Below Specification 
Go to 13 


Above Specification 
Replace the fuel filter/pressure regulator. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


8. FUEL INJECTOR LEAK DOWN 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death 

NOTE: Before continuing, inspect the fuel delivery system for external leaks or damage. Repair or replace 
any leaking parts in accordance with the Service Information. 

Turn the ignition off. 

Install special tool 46539 (5/16") or #6631 (3/8") fuel line adapter. 

Install the fuel pressure gauge. 

Start the engine and allow the fuel system to reach maximum pressure. 

Turn the ignition off. 
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NOTE: Fuel specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
Using special tool #С4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and the 
engine. 
Monitor the fuel pressure gauge for a minimum of 5 minutes. 
NOTE: The pressure should not drop below 241 KPa (35 psi). 

Does the pressure drop below the listed specification? 
Yes >> Replace the leaking fuel injector(s). 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

No >> Go to 9 


9. FUEL INJECTOR OPERATION 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 


CAUTION: After each fuel injector actuation, start the engine to clear the cylinder of fuel. Failure to do so 
could cause engine damage. 

Remove special tool #С4390. 

Start the engine and allow the fuel pressure to reach maximum pressure. 

Ignition on, engine not running. 

Using the scan tool, actuate the Fuel Injector 2 control. 

Monitor the fuel pressure gauge. 


Does the fuel pressure drop after the injector is actuated? 


Yes >> Со to 10 
No >> Go to 11 
NOTE: Turn the ignition off, remove the Fuel Pressure gauge, and connect the fuel lines before continuing. 


1 0. INTERNAL ENGINE COMPONENT 


Check for any of the following conditions/mechanical problems. 
ENGINE VACUUM - must be at least 13 inches in neutral 

ENGINE VALVE TIMING - must be within specifications 

ENGINE COMPRESSION - must be within specifications 

ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 

TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 

FUEL - must be free of contamination 

CAM LOBES - must not be worn excessively 

CYLINDER LEAKAGE TEST - must be within specifications 

VALVE SPRINGS - must not be weak or broken 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 17 
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11. FUEL INJECTOR 2 


Turn the ignition off. 
Disconnect the Fuel Injector 2 harness connector. re 
Turn the ignition on. 

With the scan tool, clear DTCs. 
With the scan tool, actuate the Fuel Injector 2 control. 1 


Using а 12 volt test light connected to 12 volts check the (K12) Injector 
2 Control circuit in the Fuel Injector 2 harness connector. ^ + ГЫ. 
NOTE: The test light should blink each time the circuit is actuated | | | 24 
һу Ше РСМ. 

Does Ше test light blink each time the circuit is actuated by 


B 


Yes >> Replace the Fuel Injector 2 in accordance with the Service 1 T T Е - 
Information. "| Ду зе на 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - "ma 
ENGINE - DIAGNOSIS AND TESTING) 

No >> Со to 12 POWERTRAN 


CONTROL C2 81847b8f 


(GAs) 


12. (K12) INJECTOR 2 CONTROL CIRCUIT 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. [+ 


Check the (K12) Injector 2 Control circuit for an open circuit, short to 
ground, and short to voltage. 


Were any problems found? 


BLACK 1 
48 d 28 
Yes >> Repair the (K12) Injector 2 Control circuit for high resistance |, | [/ SENE | 
or а shorted condition. Ч эе с 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - | 24 | 8 


ENGINE - DIAGNOSIS AND TESTING) | 


Мо >> Со [0 17 
H INJECTOR- 
FUEL 2 
oo ao [| (GAS) 


MODULE- 
POWERTRAIN 


CONTROL C2 81847b8f 


(А9) 


1 З. FUEL SUPPLY LINE RESTRICTED 
Turn the ignition off. 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 

Install special tool #6539 (for 5/16) or #6631 (for 3/8) fuel line adapter and the fuel pressure gauge between the fuel 
supply line and the fuel pump module. 

Turn the ignition on. 

With the scan tool, actuate the fuel pump to ON (100%) and observe the fuel pressure gauge. 
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NOTE: Fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
NOTE: If the PCM detects a low fuel level, the fuel pump actuation will not be allowed. 
Is the fuel pressure within specification? 
Yes >> Repair or replace fuel supply line as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Со 10 14 


14. ruEL PUMP INLET STRAINER 
Turn the ignition off. 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Remove the fuel pump module and inspect the fuel inlet strainer. 


Is the fuel inlet strainer plugged? 
Yes >> Replace the fuel pump inlet strainer. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Before continuing, check the fuel pump module harness connector terminals for corrosion, damage, or 
terminal push out. Make sure the ground circuit is functional. If any problems are found, repair as nec- 
essary. Otherwise, replace the fuel pump module in accordance with the Service Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


15. IGNITION COIL 2 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Turn the ignition off. 

Disconnect the Ignition Coil 2 harness connector. 

Remove the Fuel Pump Relay. 

Using a 12 volt test light connected to 12 volts, check the (K17) Coil 2 3 e 5 1 
Control circuit in the Ignition Coil 2 harness connector. 
Crank the engine for 5 seconds. 


COIL- 


NOTE: The test light should blink each time the circuit is actuated IGNITION 2 

by the PCM. (GAS) 81847b96 
Does the test light blink each time the circuit is actuated by 
the PCM? 


Yes >> Replace the Ignition Coil 2. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 16 
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1 6. (K17) COIL 2 CONTROL CIRCUIT 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) harness connector. {Si 


Check the (K17) Coil 2 Control circuit for an open circuit, short to 
ground, and short to voltage. 


Were any problems found? 


Yes >> Repair the (K17) Coil 2 Control circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - Ц 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 17 


HH 


COIL- 


00 96 

Ен 

00 П 

BL ГЕ 
00 

00 IL 
02 

00 3 а e 1 
H 

ПП 

00 р 

nu 

00 

ПП 

00 

00 


IGNITION 2 
H = (GAS) 


MODULE- 
POWERTRAIN 


CONTROL с2 81847b9a 


(GAS) 


1 7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 2, the 
Ignition Coil 2, and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0303-CYLINDER 3 MISFIRE 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
Any time the engine is running, and the adaptive numerator has been successfully updated. 


• Set Condition: 
When more than 1% misfire rate is measured during two trips. Three good trips to clear the MIL. 


Possible Causes 


INTERMITTENT DTC 
(K343) FUSED MAIN RELAY OUTPUT CIRCUIT 
(K344) FUSED MAIN RELAY OUTPUT CIRCUIT 
(K13) INJECTOR 3 CONTROL CIRCUIT 

(K18) COIL 3 CONTROL CIRCUIT 

IGNITION WIRE 

SPARK PLUG 

FUEL PUMP INLET STRAINER PLUGGED 
FUEL SUPPLY LINE RESTRICTED 

FUEL PRESSURE LEAK DOWN 

FUEL INJECTOR 3 

IGNITION COIL 3 

FUEL PUMP MODULE 

INTERNAL ENGINE COMPONENT 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. prc is ACTIVE 


Start the engine and allow it to reach operating temperature. 
With the scan tool, monitor the View DTC screen. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. VISUAL INSPECTION 


NOTE: Anything that affects the speed of the crankshaft can cause a misfire DTC to set. 

Visually inspect the engine for any of the following conditions: 

- Worn serpentine belt 

- Binding engine driven accessories: A/C compressor, P/S pump, water pump. 

- Misalignment of the Water pump, P/S pump or A/C compressor pulleys 

- Corroded PCM power or ground circuits. 

- Improper CKP, CMP, MAP, or TP Sensor mounting. 

- Poor connector/terminal to component connection for CKP, CMP, MAP, or TP sensor, fuel injector, ignition coil, etc. 
- Vacuum leaks. 

- Restriction in the air induction or exhaust system. 
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- Internal engine component malfunction. 
Were any of the above conditions present? 


Yes >> Нера as necessary. 


PM 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to З 


3. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT 


Turn the ignition off. 
Disconnect the Fuel Injector 3 connector. 
Turn the ignition on. 
Using a 12 volt test light connected to ground, check the (K343) Fused 
Main Relay Output circuit in the Fuel Injector 3 harness connector. 
NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 


Yes >> Go to 4 


No >> Repair the (K343) Fused Main Relay Output circuit for high 
resistance or a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


4. (K344) FUSED MAIN RELAY OUTPUT CIRCUIT 


INJECTOR- 
FUEL 3 
(GAS) 


8182abc8 


Turn the ignition off. 

Disconnect the Ignition Coil 3 connector. 

Turn the ignition on. 

Using a 12 volt test light connected to ground, check the (КЗ44) Fused 
Main Relay Output circuit in the Ignition Coil 3 harness connector. 
NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Goto5 
No >> Repair the (K344) Fused Main Relay Output circuit for high 
resistance or a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


D. IGNITION SYSTEM OPERATION 


COIL- 
IGNITION 3 
(GAS) 


8182af90 


Turn the ignition off. 
Remove the Ignition Coil 3. 
Connect the Ignition Coil 3 harness connector. 


NOTE: Leave the Fuel Injector 3 harness connector disconnected. 
Install a spark tester on the Ignition Coil 3. 


While cranking the engine, observe the spark coming from the spark tester. 
NOTE: A crisp blue spark that is able to jump the gap of the spark tester should be generated. 


Is good spark present? 


Yes >> Со 106 
Мо >> Со 10 15 
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NOTE: Connect the Fuel Injector 3 harness connector before continuing. 


6. SPARK PLUG 


Turn the ignition off. 
Remove the spark plug. 
Inspect the spark plug for the following conditions: 
- Cracks 
- Carbon tracking 
- Foreign material 
- Spark plug gap out of specifications 
- Loose or broken electrode 
NOTE: To check the electrode, lightly tap the bottom of the spark plug on a solid surface. The electrode 
should not move. 
Were any problems found? 


Yes >> Нерасе the spark plug. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 7 


7. FUEL PRESSURE OUT OF SPECIFICATION 


NOTE: Before continuing, install any components that were removed for testing, and connect all harness 
connectors. 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Turn the ignition off. 

Install a fuel pressure gauge to the fuel rail. 

Start the engine and observe the fuel pressure reading. 


NOTE: The fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
Select the conclusion that best matches the fuel pressure reading: 
Within Specification 
Go to 8 


Below Specification 
Go to 13 


Above Specification 
Replace the fuel filter/pressure regulator. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


8. FUEL INJECTOR LEAK DOWN 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death 

NOTE: Before continuing, inspect the fuel delivery system for external leaks or damage. Repair or replace 
any leaking parts in accordance with the Service Information. 

Turn the ignition off. 

Install special tool 46539 (5/16") or #6631 (3/8") fuel line adapter. 

Install the fuel pressure gauge. 

Start the engine and allow the fuel system to reach maximum pressure. 

Turn the ignition off. 
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NOTE: Fuel specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
Using special tool #С4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and the 
engine. 
Monitor the fuel pressure gauge for a minimum of 5 minutes. 
NOTE: The pressure should not drop below 241 KPa (35 psi). 

Does the pressure drop below the listed specification? 
Yes >> Replace the leaking fuel injector(s). 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

No >> Go to 9 


9. FUEL INJECTOR OPERATION 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 


CAUTION: After each fuel injector actuation, start the engine to clear the cylinder of fuel. Failure to do so 
could cause engine damage. 

Remove special tool #С4390. 

Start the engine and allow the fuel pressure to reach maximum pressure. 

Ignition on, engine not running. 

Using the scan tool, actuate the Fuel Injector 3 control. 

Monitor the fuel pressure gauge. 


Does the fuel pressure drop after the injector is actuated? 


Yes >> Со to 10 
No >> Go to 11 
NOTE: Turn the ignition off, remove the Fuel Pressure gauge, and connect the fuel lines before continuing. 


1 0. INTERNAL ENGINE COMPONENT 


Check for any of the following conditions/mechanical problems. 
ENGINE VACUUM - must be at least 13 inches in neutral 

ENGINE VALVE TIMING - must be within specifications 

ENGINE COMPRESSION - must be within specifications 

ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 

TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 

FUEL - must be free of contamination 

CAM LOBES - must not be worn excessively 

CYLINDER LEAKAGE TEST - must be within specifications 

VALVE SPRINGS - must not be weak or broken 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 17 
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11. FUEL INJECTOR 3 

Turn the ignition off. 

Disconnect the Fuel Injector 3 harness connector. 
Turn the ignition on. 

With the scan tool, clear DTCs. 1 (62) 
With the scan tool, actuate the Fuel Injector 3 control. те Р 
Using а 12 volt test light connected to 12 volts check the (К13) Injector 1 


3 Control circuit in the Fuel Injector 3 harness connector. 


2 П 
NOTE: The test light should blink each time Ше circuit is activated 
by the PCM. 
Does the test light blink each time the circuit is activated by INJECTOR: 
the PCM? FUEL 3 
(GAS) 8182abdb 


Yes >> Replace the Fuel Injector З in accordance with the Service 
Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Со to 12 


12. (K13) INJECTOR 3 CONTROL CIRCUIT 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. «АНЕ 
Check the (K13) Injector 3 Control circuit for an open circuit, short to 
ground, and short to voltage. 
Were any problems found? у 1 
Yes >> Repair ће (K13) Injector 3 Control circuit for high resistance |, | (>) |, | 
or a shorted condition. qi pb) ES 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - Hou 21 | 
ENGINE - DIAGNOSIS AND TESTING) "n H : | 5 
оно пор 
Мо >> Goto 17 n n 
Jic = 
1 а oo oo тз 
сто 81847b9e 


1 З. FUEL SUPPLY LINE RESTRICTED 
Turn the ignition off. 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 

Install special tool #6539 (for 5/16) or #6631 (for 3/8) fuel line adapter and the fuel pressure gauge between the fuel 
supply line and the fuel pump module. 

Turn the ignition on. 

With the scan tool, actuate the fuel pump to ON (10096) and observe the fuel pressure gauge. 
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NOTE: Fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
NOTE: If the PCM detects a low fuel level, the fuel pump actuation will not be allowed. 
Is the fuel pressure within specification? 
Yes >> Repair or replace fuel supply line as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Со 10 14 


14. ruEL PUMP INLET STRAINER 
Turn the ignition off. 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Remove the fuel pump module and inspect the fuel inlet strainer. 


Is the fuel inlet strainer plugged? 
Yes >> Replace the fuel pump inlet strainer. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Before continuing, check the fuel pump module harness connector terminals for corrosion, damage, ог 
terminal push out. Make sure the ground circuit is functional. If any problems are found, repair as nec- 
essary. Otherwise, replace the fuel pump module in accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


15. IGNITION COIL 3 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Turn the ignition off. 

Disconnect the Ignition Coil 3 harness connector. 

Remove the Fuel Pump Relay. 

Using a 12 volt test light connected to 12 volts, check the (K18) Coil 3 3 a 5 1 
Control circuit in the Ignition Coil 3 harness connector. 
Crank the engine for 5 seconds. 


COIL- 


NOTE: The test light should blink each time the circuit is activated IGNITION 3 

by the PCM. (GAS) 81847ba3 
Does the test light blink each time the circuit is activated by 
the PCM? 


Yes >> Replace the Ignition Coil З. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 16 
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1 6. (K18) COIL 3 CONTROL CIRCUIT 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) harness connector. {Sik 
Check the (K18) Coil 3 Control circuit for an open circuit, short to 
ground, and short to voltage. 
Were any problems found? "m 
x 
Yes >> Repair the (K18) Coil З Control circuit. "E ams TENE 2 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - q | HP Em 
ENGINE - DIAGNOSIS AND TESTING). | | (vis 
Мо >> Goto 17 JH HI 
[п аһ E 
Це 0—74 
P 00 00 H 73 
como c 81847ba7 


1 7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 3, the 
Ignition Coil 3, and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Any time the engine is running, and the adaptive numerator has been successfully updated. 
е Set Condition: 
When more than 1% misfire rate is measured during two trips. Three good trips to clear the MIL. 


Possible Causes 


INTERMITTENT DTC 

(K343) FUSED MAIN RELAY OUTPUT CIRCUIT 
(K344) FUSED MAIN RELAY OUTPUT CIRCUIT 
(K14) INJECTOR 4 CONTROL CIRCUIT 

(K15) COIL 4 CONTROL CIRCUIT 

IGNITION WIRE 

SPARK PLUG 

FUEL PUMP INLET STRAINER PLUGGED 
FUEL SUPPLY LINE RESTRICTED 

FUEL PRESSURE LEAK DOWN 

FUEL INJECTOR 4 

IGNITION COIL 4 

FUEL PUMP MODULE 

INTERNAL ENGINE COMPONENT 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. DTC 15 ACTIVE 


Start the engine and allow it to reach operating temperature. 
With the scan tool, monitor the View DTC screen. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. VISUAL INSPECTION 


NOTE: Anything that affects the speed of the crankshaft can cause a misfire DTC to set. 

Visually inspect the engine for any of the following conditions: 

- Worn serpentine belt 

- Binding engine driven accessories: A/C compressor, P/S pump, water pump. 

- Misalignment of the Water pump, P/S pump or A/C compressor pulleys 

- Corroded PCM power or ground circuits. 

- Improper CKP, CMP, MAP, or TP Sensor mounting. 

- Poor connector/terminal to component connection for CKP, CMP, MAP, or TP sensor, fuel injector, ignition coil, etc. 
- Vacuum leaks. 

- Restriction in the air induction or exhaust system. 


РМ 


- Internal engine component malfunction. 
Were any of the above conditions present? 


Yes >> Repair as necessary. 
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Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to З 


3. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT 


Turn the ignition off. 


Disconnect the Fuel Injector 4 connector. 

Turn the ignition on. 

Using a 12 volt test light connected to ground, check the (K343) Fused 

Main Relay Output circuit in the Fuel Injector 4 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 1 П 

the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


Yes >> Go to 4 


No >> Repair the (K343) Fused Main Relay Output circuit for high 
resistance or a short to ground. 


INJECTOR- 
FUEL 4 
(GAS) 


8182abe0 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


4. (K344) FUSED MAIN RELAY OUTPUT CIRCUIT 


Turn the ignition off. 


Disconnect the Ignition Coil 4 connector. 

Turn the ignition on. 

Using а 12 volt test light connected to ground, check the (КЗ44) Fused 
Main Relay Output circuit in the Ignition Coil 4 harness connector. 
NOTE: The test light should be illuminated and bright. Compare | 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Go to 5 


No >> Repair the (K344) Fused Main Relay Output circuit for high 
resistance or a short to ground. 


colL- 
IGNITION 4 
(GAS) 


8182af94 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


D. IGNITION SYSTEM OPERATION 


Turn the ignition off. 
Remove the Ignition Coil 4. 
Connect the Ignition Coil 4 harness connector. 


NOTE: Leave the Fuel Injector 4 harness connector disconnected. 
Install a spark tester on the Ignition Coil 4. 


While cranking the engine, observe the spark coming from the spark tester. 

NOTE: A crisp blue spark that is able to jump the gap of the spark tester should be generated. 
Is good spark present? 

Yes >> Go to 6 

No >> Go to 15 
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NOTE: Connect the Fuel Injector 4 harness connector before continuing. 


6. SPARK PLUG 


Turn the ignition off. 
Remove the spark plug. 
Inspect the spark plug for the following conditions: 
- Cracks 
- Carbon tracking 
- Foreign material 
- Spark plug gap out of specifications 
- Loose or broken electrode 
NOTE: To check the electrode, lightly tap the bottom of the spark plug on a solid surface. The electrode 
should not move. 
Were any problems found? 


Yes >> Нерасе the spark plug. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 7 


7. FUEL PRESSURE OUT OF SPECIFICATION 


NOTE: Before continuing, install any components that were removed for testing, and connect all harness 
connectors. 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Turn the ignition off. 

Install a fuel pressure gauge to the fuel rail. 

Start the engine and observe the fuel pressure reading. 


NOTE: The fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
Select the conclusion that best matches the fuel pressure reading: 
Within Specification 
Go to 8 


Below Specification 
Go to 13 


Above Specification 
Replace the fuel filter/pressure regulator. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


8. FUEL INJECTOR LEAK DOWN 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death 

NOTE: Before continuing, inspect the fuel delivery system for external leaks or damage. Repair or replace 
any leaking parts in accordance with the Service Information. 

Turn the ignition off. 

Install special tool 46539 (5/16") or #6631 (3/8") fuel line adapter. 

Install the fuel pressure gauge. 

Start the engine and allow the fuel system to reach maximum pressure. 

Turn the ignition off. 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 283 


NOTE: Fuel specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
Using special tool #С4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and the 
engine. 
Monitor the fuel pressure gauge for a minimum of 5 minutes. 
NOTE: The pressure should not drop below 241 KPa (35 psi). 

Does the pressure drop below the listed specification? 
Yes >> Replace the leaking fuel injector(s). 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

No >> Go to 9 


9. FUEL INJECTOR OPERATION 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 


CAUTION: After each fuel injector actuation, start the engine to clear the cylinder of fuel. Failure to do so 
could cause engine damage. 

Remove special tool #С4390. 

Start the engine and allow the fuel pressure to reach maximum pressure. 

Ignition on, engine not running. 

Using the scan tool, actuate the Fuel Injector 4 control. 

Monitor the fuel pressure gauge. 


Does the fuel pressure drop after the injector is actuated? 


Yes >> Со to 10 
No >> Go to 11 
NOTE: Turn the ignition off, remove the Fuel Pressure gauge, and connect the fuel lines before continuing. 


1 0. INTERNAL ENGINE COMPONENT 


Check for any of the following conditions/mechanical problems. 
ENGINE VACUUM - must be at least 13 inches in neutral 

ENGINE VALVE TIMING - must be within specifications 

ENGINE COMPRESSION - must be within specifications 

ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 

TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 

FUEL - must be free of contamination 

CAM LOBES - must not be worn excessively 

CYLINDER LEAKAGE TEST - must be within specifications 

VALVE SPRINGS - must not be weak or broken 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 17 


9-284 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


11. FUEL INJECTOR 4 


Turn the ignition off. 

Disconnect the Fuel Injector 4 harness connector. 
Turn the ignition on. 

With the scan tool, clear DTCs. 

With the scan tool, actuate the Fuel Injector 4 control. 


| © 
Using а 12 volt test light connected to 12 volts check the (K14) Injector та 


4 Control circuit in the Fuel Injector 4 harness connector. 


2 П 
NOTE: The test light should blink each time Ше circuit is activated 
by the PCM. 
Does the test light blink each time the circuit is activated by INJECTOR: 
the PCM? FUEL 4 
(GAS) 8182abe8 


Yes >> Replace the Fuel Injector 4 in accordance with the Service 
Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 12 


12. (K14) INJECTOR 4 CONTROL CIRCUIT 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. «АНЕ 
Check the (K14) Injector 4 Control circuit for an open circuit, short to 
ground, and short to voltage. 
Were any problems found? У 1 
Yes >> Repair the (K14) Injector 4 Control circuit for high resistance | | === |, X 
or a shorted condition. | m—— ih NS 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - | | ip» ' 
ENGINE - DIAGNOSIS AND TESTING) i || | : 
o 00 00 О 
No >> Со to 17 T 
M X Vaas) 
О 00 00 П 
1 А 00 00 H 73 
ommo c 81847bab 


1 З. FUEL SUPPLY LINE RESTRICTED 
Turn the ignition off. 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 

Install special tool #6539 (for 5/16) or #6631 (for 3/8) fuel line adapter and the fuel pressure gauge between the fuel 
supply line and the fuel pump module. 

Turn the ignition on. 

With the scan tool, actuate the fuel pump to ON (10096) and observe the fuel pressure gauge. 
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NOTE: Fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
NOTE: If the PCM detects a low fuel level, the fuel pump actuation will not be allowed. 
Is the fuel pressure within specification? 
Yes >> Repair or replace fuel supply line as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Со 10 14 


14. ruEL PUMP INLET STRAINER 
Turn the ignition off. 


WARNING: The fuel system is under a constant pressure, even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Remove the fuel pump module and inspect the fuel inlet strainer. 


Is the fuel inlet strainer plugged? 
Yes >> Replace the fuel pump inlet strainer. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Before continuing, check the fuel pump module harness connector terminals for corrosion, damage, or 
terminal push out. Make sure the ground circuit is functional. If any problems are found, repair as nec- 
essary. Otherwise, replace the fuel pump module in accordance with the Service Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


15. IGNITION COIL 4 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Turn the ignition off. 

Disconnect the Ignition Coil 4 harness connector. 

Remove the Fuel Pump Relay. 

Using a 12 volt test light connected to 12 volts, check the (K15) Coil 4 
Control circuit in the Ignition Coil 4 harness connector. 

Crank the engine for 5 seconds. 


COIL- 


NOTE: The test light should blink each time the circuit is activated IGNITION 4 

by the PCM. (GAS) 81847bb0 
Does the test light blink each time the circuit is activated by 
the PCM? 


Yes >> Replace the Ignition Coil 4. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 16 
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16. (k15) COIL 4 CONTROL CIRCUIT 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) harness connector. re 


Check the (K15) Coil 4 Control circuit for an open circuit, short to 
ground, and short to voltage. 


Were any problems found? 


Yes >> Repair the (K15) Coil 4 Control circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - Ц 
ENGINE - DIAGNOSIS AND TESTING). 


Мо >> Go to 17 


COIL- 
IGNITION 4 
Ы іш) (GAS) 


|] oo ТИИ» 73 


MODULE- 
POWERTRAIN 


CONTROL C2 81847bb5 


(GAS) 


1 Г. POWERTRAIN CONTROL MODULE (РСМ) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 4, the 
Ignition Coil 4, and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


BATT A0 
| (d tC MODULE. 
| | TOTALLY 
Т INTEGRATED 
| usd SENSOR- 
| | CAMSHAFT 1/2 
s POSITION 
| 15А | 
| СМР 12 SENSOR 
! SIGNAL GROUND 
pu A bec 
5 Y 610 | | 
K855 Kad коб 
K343 ! | | 
à oR DB/BR BRAWT 
DBILG 
е е 5102 
4 М C100 d c Цел 
2 2 
РКМ. РКІ P, 
киз | 
а i BRAYT 
i SENSOR- 
CRANKSHAFT 
POSITION 
е е 5103 
СКР SENSOR 
SIGNAL GROUND 
киз киз 3 2 
16 16 
BRIYL ВАМ. ка " 
| 2 
BRILB sane 
2 
SOLENOID- é a En 
CAMSHAFT 1/1 
POSITION КЫЙ du 
2 2 
2 0806 0806 
SOLENOID- | 
CAMSHAFT 1/2 ККЕ 
POSITION SENSOR " 
| GROUND CAMSHAFT 1/1 
POSITION 
D 5VOLT СМР 1/1 
i SUPPLY SIGNAL 
BRANT 
1 | я 
K857 
2 
p BRILG 
DBAIT 
e 5105 
K857 K44 
2 2 
BRILG DBIGY 
п д C2 п А62 иде иДез 8462 42262 51 A. C2 3 До? "em 
Г РИ CMP 1/2 Бит CKP SENSOR — 5VOLT CMP 1/1 Bu ети нош, | 
CONTROL CONTROL SUPPLY SIGNAL GROUND SUPPLY КЕТТІ ши С Рон 


8181681 


For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
At closed throttle decel, with the A/C off, ECT greater than 75? C (167? F) and engine run time greater than 50 
seconds. 

e Set Condition: 
One of the СКР sensor target windows has more than 2.86% variance from the reference. One Trip Fault. 
Three good trips to turn off the MIL. 


Possible Causes 


CRANKSHAFT POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 


CRANKSHAFT POSITION SENSOR 
CRANKSHAFT, TONE WHEEL OR FLEX PLATE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. DTC Is ACTIVE 

Ignition on, engine not running. 

With the scan tool select View DTCs. 

Record the related Freeze Frame data. 

Start the engine and allow it to reach operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 


NOTE: If the DTC does not reset it may be necessary to test drive the vehicle. 
Is the status Active for this DTC? 


Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. CRANKSHAFT POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Crankshaft Position 
Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the Crankshaft Position Sensor for conditions such as loose mounting screws, damage, or cracks. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 3 
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У. CRANKSHAFT POSITION SENSOR IRREGULAR SIGNAL 


Turn the ignition off. 
Using a lab scope and the Miller special tool 46801, backprobe the 


(K24) CKP Signal circuit in the Crankshaft Position Sensor harness con- 3 (е, 
nector. (55) 
Ignition on, engine not running. E 
Wiggle the related wire harness and lightly tap on the Crankshaft Posi- 

tion Sensor while monitoring the lab scope screen. 3 со 1 


Start the engine. 


Monitor the Crankshaft Position Sensor signal on the lab scope screen. 
SENSOR- 
Were any Crankshaft Position Sensor signals irregular or miss- CRANKSHAFT 


ing? ps 
81829193 


Yes >> Go to 4 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


4. CRANKSHAFT, TONE WHEEL OR FLEX PLATE 


Turn the ignition off. 

Remove the Crankshaft Position Sensor. 

Inspect the Crankshaft Position Sensor and mounting area for any condition that would result in an incorrect signal, 
such as damage, foreign material, or excessive movement. 


Were any problems found? 
Yes >> Repair as necessary in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go To 5 


5. CRANKSHAFT POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Crankshaft Position 
Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Crankshaft Position Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0325-KNOCK SENSOR 1 CIRCUIT 


--------- --- — MODULE: 
| | POWERTRAIN 
| “те 
| 
| 
| | 
MENS. ы CL реа 
88 со 65 со 
ка км? 
2 2 
0816 WTIBR 
TWISTED 
PAIR 


- KNOCK 


2% 
IE Са BLACK 
- ее)! 
2 © SENSOR- 
~“ > KNOCK 
ш (GAS) 
MODULE- 
POWERTRAIN 
CONTROL C2 
(GAS) 


81816935 


For а complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the ignition on. 


• Set Condition: 
The РОМ detects that the Knock Sensor circuit voltage is implausible. 


Possible Causes 


INTERMITTENT DTC 
K42) KS SIGNAL CIRCUIT SHORTED TO VOLTAGE 
K42) KS SIGNAL CIRCUIT SHORTED TO GROUND 


K42) KS SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
K942) KS RETURN CIRCUIT OPEN OR HIGH RESISTANCE 
KNOCK SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
(K42) KS SIGNAL CIRCUIT SHORTED TO (K942) KS RETURN 
( 
( 


Diagnostic Test 


1. prc is AcTIVE 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K42) KS SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Knock Sensor connector. {Sik 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 


Measure the voltage of the (K42) KS Signal circuit in the Knock Sensor = 
harness connector. 


= 


0 
BLACK 


Is there any voltage present? 


2 л 1 

Уез >> Repair the (K42) KS Signal circuit for a short to voltage. E 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ҚЖА 
ENGINE - DIAGNOSIS AND TESTING). кноск 


Мо >> Со 103 81847bbc 
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3. (K42) KS SIGNAL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 


Measure the resistance between ground and the (K42) KS Signal circuit 
in the Knock Sensor harness connector. 


15 the resistance above 100 ohms? 
Yes >> Go to 4 


No >> Repair the (K42) KS Signal circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


4. (K42) KS SIGNAL CIRCUIT SHORTED ТО (K942) KS RETURN CIRCUIT 


= 


Measure the resistance between the (K42) KS Signal circuit and the 
(K942) KS Return circuit in the Knock Sensor harness connector. 


Is the resistance above 100 ohms? 


Yes >> Со to 5 


No >> Repair the (K42) KS Signal circuit for a short to the (K942) 
KS Return circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


5. (K42) KS SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR- 
KNOCK 
(GAS) 


Measure the resistance of the (K42) KS Signal circuit between the 
Knock Sensor harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со 106 


Мо >> Repair Ше (K42) KS Signal circuit for an open circuit or high 
resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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6. (K942) KS RETURN CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K942) KS Return circuit between the 
Knock Sensor harness connector and the Powertrain Control Module 


(PCM) harness connector. [0] Xx 
Is the resistance below 5.0 ohms? (бо 


Yes >> Goto7 “on ge 
No >> Repair the (K942) KS Return for an open circuit or high |,| AEN lh. 2 
resistance. {| Hh [b id 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - || M ——— 65 B 
ENGINE - DIAGNOSIS AND TESTING). "n | | | 
О 00 00 О 
08 Нн SENSOR- 
|| H n d KNOCK 
00 oo (cas) 
Ч co а || 
conmo. c2 81847bde 


(GAS) 


7. KNOCK SENSOR 


Turn the ignition off. 

Connect the Powertrain Control Module (PCM) connector. 

Replace the Knock Sensor in accordance with the Service Information. 
Start the engine and allow it to reach normal operating temperature. 
With the scan tool, select View DTCs. 


Is status Active for this DTC? 


Yes >> Со 108 


Мо >> Test Complete. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


8. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Knock Sensor and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 


РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 295 


• When Monitored: 
With the engine cranking. 


• Set Condition: 
The РОМ receives either no signal ог an incorrect signal from the Crankshaft Position Sensor. 


Possible Causes 


INTERMITTENT DTC 

(F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(K24) CKP SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K24) CKP SIGNAL CIRCUIT SHORTED TO GROUND 

(F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K24) CKP SIGNAL CIRCUIT 
( 

( 

( 

( 


F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 
K24) CKP SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 
F855) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K24) CKP SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

(K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

CRANKSHAFT POSITION SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Start the engine and allow it to reach operating temperature. If the engine will not start, crank the engine for several 
seconds. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (F855) 5 VOLT SUPPLY CIRCUIT VOLTAGE 


Turn the ignition off. 


Measure the voltage of the (F855) 5 Volt Supply circuit in the Crank- 
shaft Position Sensor harness connector. 


Is the voltage between 4.5 and 5.5 volts? 
Yes >> Goto 3 и (= = | ' 


Мо >> Go to 7 


Disconnect the Crankshaft Position Sensor connector. {Si 
Turn the ignition on. 1 


SENSOR- 
CRANKSHAFT 
POSITION 
(GAS) 81847be3 
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3. (K24) CKP SIGNAL CIRCUIT VOLTAGE 


PM 


Measure the voltage of the (K24) CKP Signal circuit in the Crankshaft 
Position Sensor harness connector. 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Goto4 
No >> Go to 11 


4. (K900) SENSOR GROUND CIRCUIT 


у 
EZ i 
з 
2 
Е 1 
= ° 
3 со 1 


SENSOR- 
CRANKSHAFT 
POSITION 
(GAS) 81847e17 


Turn the ignition off. 


Using a 12 volt test light connected to 12 volts, check the (K900) Sen- 
sor Ground in the Crankshaft Position Sensor harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 
Yes >> Со 105 
Мо >> Со 10 15 


SENSOR- 
CRANKSHAFT 
POSITION 
(GAS) 81847е1е 


5. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K24) CKP SIGNAL CIRCUIT 


Measure the resistance between the (F855) 5 Volt Supply circuit and 
the (K24) CKP Signal circuit in the Crankshaft Position Sensor harness 
connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 6 
No >> Repair the (F855) 5 Volt Supply circuit for a short to the 
(K24) CKP Signal circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
CRANKSHAFT 
POSITION 
(GAS) 81847e29 
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6. CRANKSHAFT POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Crankshaft Position 
Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the Crankshaft Position Sensor for conditions such as loose mounting screws, damage, or cracks. 

If no other problems are found, remove the Crankshaft Position Sensor. 


Inspect the Crankshaft Position Sensor and mounting area for any condition that would result in an incorrect signal, 
such as damage, foreign material, or excessive movement. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Crankshaft Position Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


"a (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. ШЕ (EB 


Turn the ignition on. 


Measure the voltage of the (F855) 5 Volt Supply circuit in the Crank- (C2) 
shaft Position Sensor harness connector. o 

15 there any voltage present? 
Yes >> Repair the (F855) 5 Volt Supply circuit for a short to volt- + (е ) | 


аде. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - SENSOR: 
ENGINE - DIAGNOSIS AND TESTING). CRANKSHAFT 
POSITION 
No >> Go to 8 (GAS) 81847be3 


8. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 


Measure the resistance between ground and the (F855) 5 Volt Supply 
circuit in the Crankshaft Position Sensor harness connector. 2 à АЕ 


Is Ше resistance above 100 ohms? d) 
Yes >> Go to 9 7 | 
№ >> Hepair Ше (F855) 5 Мой Supply circuit for a short to ground. : | m ) | 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
CRANKSHAFT 
POSITION 
(GAS) 81847e2d 
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PM 


9. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (F855) 5 Volt Supply circuit and 
the (K900) Sensor Ground circuit in the Crankshaft Position Sensor har- 
ness connector. 


Is the resistance above 100 ohms? 


>> Go to 10 
No >> Нераг the (F855) 5 Volt Supply circuit for a short to the 
(K900) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


1 0. (F855) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR- 
CRANKSHAFT 
POSITION 
(GAS) 


81847e34 


Measure the resistance of the (F855) 5 Volt Supply circuit between the 
Crankshaft Position Sensor harness connector and the Powertrain Con- 
trol Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Со to 16 


No >> Repair the (F855) 5 Volt Supply circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


1 1 . (K24) CKP SIGNAL CIRCUIT SHORTED TO VOLTAGE 


SENSOR- 
CRANKSHAFT 
POSITION 

[| oao oo Г] (GAs) 


MODULE- 
POWERTRAIN 
CONTROL C2 
(GAS) 


81847e3b 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (K24) CKP Signal circuit in the Crankshaft 
Position Sensor harness connector. 
Is there any voltage present? 


Yes >> Repair the (К24) СКР Signal circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 12 


| | ‘al 
© 
3 о о 1 


SENSOR- 
CRANKSHAFT 
POSITION 


(GAS) 81847e17 
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1 2. (K24) CKP SIGNAL CIRCUIT SHORTED TO GROUND 


9 - 299 


Turn the ignition off. 
Measure the resistance between ground and the (K24) CKP Signal cir- 
cuit in the Crankshaft Position Sensor harness connector. 

Is the resistance above 100 ohms? 


Yes >> Go to 13 


No >> Repair the (K24) СКР Signal circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


| ‘alt 
= 


SENSOR- 
CRANKSHAFT 
POSITION 
(GAS) 81847e98 


1 З: (К24) СКР SIGNAL CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K24) CKP Signal circuit and the 
(K900) Sensor Ground circuit in the Crankshaft Position Sensor harness 
connector. 


Is the resistance above 100 ohms? 
Yes >> Со to 14 


No >> Repair the (K24) CKP Signal circuit for a short to the (K900) 
Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


1 4. (K24) CKP SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR- 
CRANKSHAFT 
POSITION 
(GAS) 81847ed0 


Measure the resistance of the (K24) CKP Signal circuit between the 
Crankshaft Position Sensor harness connector and the Powertrain Con- 
trol Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 16 
No >> Repair the (K24) CKP Signal circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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15. (K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. (EB 
Measure the resistance of the (K900) Sensor Ground circuit between С) 


the Crankshaft Position Sensor harness connector and the Powertrain (Go) 
Control Module (PCM) harness connector. of 
Is the resistance below 5.0 ohms? ар 2 
Үеѕ >> Со 10 16 E 
No >> Repair the (K900) Sensor Ground circuit for an open circuit | 


or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). | 


SENSOR- 
CRANKSHAFT 
POSITION 

on nu [| (GAS) 


MODULE- 
POWERTRAIN 


pace 81847ed8 


(GAS) 


1 6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Crankshaft Position 
Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 


9-302 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


• When Monitored: 
With the engine cranking or running. 


• Set Condition: 
The РОМ receives either no signal or an incorrect signal from the Crankshaft Position Sensor. 


Possible Causes 


INTERMITTENT DTC 

(F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(K24) CKP SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K24) CKP SIGNAL CIRCUIT SHORTED TO GROUND 

(F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K24) CKP SIGNAL CIRCUIT 
( 

( 

( 

( 


F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 
K24) CKP SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 
F855) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K24) CKP SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

(K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

CRANKSHAFT POSITION SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Start the engine and allow it to reach operating temperature. If the engine will not start, crank the engine for several 
seconds. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (F855) 5 VOLT SUPPLY CIRCUIT VOLTAGE 
Turn the ignition off. 


Measure the voltage of the (F855) 5 Volt Supply circuit in the Crank- 
shaft Position Sensor harness connector. 


Disconnect the Crankshaft Position Sensor connector. {Si 
Turn the ignition on. 1 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Goto 3 - (= = | ' 


Мо >> Go to 7 


SENSOR- 
CRANKSHAFT 
POSITION 
(GAS) 81847be3 
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3. (K24) CKP SIGNAL CIRCUIT VOLTAGE 


9 - 303 


Measure the voltage of the (K24) CKP Signal circuit in the Crankshaft 
Position Sensor harness connector. 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Goto4 
No >> Go to 11 


4. (K900) SENSOR GROUND CIRCUIT 


у 
EZ i 
з 
2 
—— 1 
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3 со 1 


SENSOR- 
CRANKSHAFT 
POSITION 
(GAS) 81847e17 


Turn the ignition off. 


Using a 12 volt test light connected to 12 volts, check the (K900) Sen- 
sor Ground in the Crankshaft Position Sensor harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 
Yes >> Со 105 
Мо >> Со 10 15 


SENSOR- 
CRANKSHAFT 
POSITION 
(GAS) 81847е1е 


5. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K24) CKP SIGNAL CIRCUIT 


Measure the resistance between the (F855) 5 Volt Supply circuit and 
the (K24) CKP Signal circuit in the Crankshaft Position Sensor harness 
connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 6 
No >> Repair the (F855) 5 Volt Supply circuit for a short to the 
(K24) CKP Signal circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
CRANKSHAFT 
POSITION 
(GAS) 81847e29 
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6. CRANKSHAFT POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Crankshaft Position 
Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the Crankshaft Position Sensor for conditions such as loose mounting screws, damage, or cracks. 

If no other problems are found, remove the Crankshaft Position Sensor. 


Inspect the Crankshaft Position Sensor and mounting area for any condition that would result in an incorrect signal, 
such as damage, foreign material, or excessive movement. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Crankshaft Position Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


"a (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. ШЕ (EB 


Turn the ignition on. 


Measure the voltage of the (F855) 5 Volt Supply circuit in the Crank- (62) 
shaft Position Sensor harness connector. o 

15 there any voltage present? 
Yes >> Repair the (F855) 5 Volt Supply circuit for a short to volt- + (е ) | 


аде. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - SENSOR: 
ENGINE - DIAGNOSIS AND TESTING). CRANKSHAFT 
POSITION 
No >> Go to 8 (GAS) 81847be3 


8. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 


Measure the resistance between ground and the (F855) 5 Volt Supply 
circuit in the Crankshaft Position Sensor harness connector. 2 à АЕ 


Is Ше resistance above 100 ohms? d) 
Yes >> Go to 9 7 | 
№ >> Hepair Ше (F855) 5 Мой Supply circuit for a short to ground. : | m ) | 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
CRANKSHAFT 
POSITION 
(GAS) 81847e2d 


РМ 
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9. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (F855) 5 Volt Supply circuit and 
the (K900) Sensor Ground circuit in the Crankshaft Position Sensor har- 
ness connector. 


Is the resistance above 100 ohms? 


>> Go to 10 
No >> Нераг the (F855) 5 Volt Supply circuit for a short to the 
(K900) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


1 0. (F855) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR- 
CRANKSHAFT 
POSITION 
(GAS) 


81847e34 


Measure the resistance of the (F855) 5 Volt Supply circuit between the 
Crankshaft Position Sensor harness connector and the Powertrain Con- 
trol Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Со to 16 


No >> Repair the (F855) 5 Volt Supply circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


1 1 . (K24) CKP SIGNAL CIRCUIT SHORTED TO VOLTAGE 


SENSOR- 
CRANKSHAFT 
POSITION 

[| oao oo Г] (GAS) 


MODULE- 
POWERTRAIN 
CONTROL C2 
(GAS) 


81847e3b 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (K24) CKP Signal circuit in the Crankshaft 
Position Sensor harness connector. 
Is there any voltage present? 


Yes >> Repair the (К24) СКР Signal circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 12 


| | ‘al 
© 
3 о о 1 


SENSOR- 
CRANKSHAFT 
POSITION 


(GAS) 81847e17 
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1 2. (K24) CKP SIGNAL CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 


Measure the resistance between ground and the (K24) CKP Signal cir- 
cuit in the Crankshaft Position Sensor harness connector. 


Is the resistance above 100 ohms? 
Yes >> Go to 13 


No >> Repair the (K24) СКР Signal circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


| «ep 
= 


SENSOR- 
CRANKSHAFT 
POSITION 
(GAS) 81847e98 


1 З: (К24) СКР SIGNAL CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K24) CKP Signal circuit and the 
(K900) Sensor Ground circuit in the Crankshaft Position Sensor harness 
connector. 


Is the resistance above 100 ohms? 
Yes >> Со to 14 


No >> Repair the (K24) CKP Signal circuit for a short to the (K900) 
Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


1 4. (K24) CKP SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR- 
CRANKSHAFT 
POSITION 
(GAS) 81847ed0 


Measure the resistance of the (K24) CKP Signal circuit between the 
Crankshaft Position Sensor harness connector and the Powertrain Con- 
trol Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 16 


No >> Repair the (K24) CKP Signal circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


ент” 79 SENSOR- 
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15. (K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. {5} 
Measure the resistance of the (K900) Sensor Ground circuit between [9] 


the Crankshaft Position Sensor harness connector and the Powertrain (Go) 
Control Module (PCM) harness connector. of 
Is the resistance below 5.0 ohms? ар 2 
Үеѕ >> Со 10 16 E 
No >> Repair the (K900) Sensor Ground circuit for an open circuit | 


or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). | 


= 82 
SENSOR- 
CRANKSHAFT 
POSITION 

oo oo Г] (GAS) 


MODULE- 
POWERTRAIN 


pace 81847ed8 


(GAS) 


1 6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Crankshaft Position 
Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-308 ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
P0339-CRANKSHAFT POSITION SENSOR INTERMITTENT 
- те — MODULE. 
|. Tt | TOTALLY 
| 7 INTEGRATED US 
| FUSE | POMER CAMSHAFT 1/2 
26 POSITION 
| 15А | 
| СМР 12 SENSOR 
| SIGNAL GROUND 
LIN LII ca 
5 Y 610 1 3 2 
K855 Kad K915 
K343 ; ; | 
18 OR DBÆR BRANT 
DBILG 
е е 5102 
4 М C100 F855 2855 быш 
2 2 
РКМ. РКІ "t 
киз i 
18 | BRAT 
BR/YL SENSOR- 
CRANKSHAFT 
POSITION 
е е 5103 
SENSOR 
GROUND 
киз киз 3 2 
16 16 
BRAL ВАЛИ. ка K900 
2 2 
BRILB DBIDG 
2 
SOLENOID- е ® 5106 
CAMSHAFT 1/1 
POSITION K900 K900 
1 2 
А DBDG 0809 
SOLENOID- А 
CAMSHAFT 1/2 еи 
POSITION : 
| Бү САМБНАРТ 1/1 
POSITION 
к 5 VOLT CMP 1/1 
1 SUPPLY SIGNAL 
BRANT 
1 1 3 
K857 
K276 
4 BRILG 
DBAIT 
e S105 
K857 ки 
2 2 
BRILG DB/GY 
п д C2 п А62 иде 162 80 А62 262 51 A 62 33 A C2 58 Д C2 
= a. a c а ee eee MODULE: 
CMP 1/1 СМР 12 БУТ CKP SENSOR — 5VOLT CMP 1/1 CMP 12 SENSOR | 
CONTROL CONTROL SUPPLY SIGNAL GROUND SUPPLY SIGNAL SIGNAL GROUND POWERTRAIN 


CONTROL 


81816812 


For а complete wiring diagram Refer to Section 8W. 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 309 


• When Monitored: 
With the engine cranking or running. 

• Set Condition: 
The PCM detects that CKP Sensor failure counter has reached 20. One Trip Fault. Three good trips to turn off 
the MIL. 


Possible Causes 


CRANKSHAFT POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 


CRANKSHAFT POSITION SENSOR 
CRANKSHAFT, TONE WHEEL OR FLEX PLATE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. отс 16 ACTIVE 

Ignition on, engine not running. 

With the scan tool select View DTCs. 

Record the related Freeze Frame data. 

Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 


near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 


NOTE: If the DTC does not reset it may be necessary to test drive the vehicle. 
Is the status Active for this DTC? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. CRANKSHAFT POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Crankshaft Position 
Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the Crankshaft Position Sensor for conditions such as loose mounting screws, damage, or cracks. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to З 


9-310 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


Э. CRANKSHAFT POSITION SENSOR IRREGULAR SIGNAL 


Turn the ignition off. 


Using a lab scope and the Miller special tool 46801, backprobe the 
(K24) CKP Signal circuit in the Crankshaft Position Sensor harness con- 3 


nector. (55) 
Ignition on, engine not running. E 
Wiggle the related wire harness and lightly tap on the Crankshaft Posi- 


tion Sensor while monitoring the lab scope screen. 3 со 1 


Start the engine. 
Monitor the Crankshaft Position Sensor signal on the lab scope screen. 


SENSOR- 
Were any Crankshaft Position Sensor signals irregular or miss- CRANKSHAFT 


in g 2 POSITION 


Ра 81829193 


Үе$ >> Go to 4 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


4. CRANKSHAFT, TONE WHEEL OR FLEX PLATE 


Turn the ignition off. 
Remove the Crankshaft Position Sensor. 


Inspect the Crankshaft Position Sensor and mounting area for any condition that would result in an incorrect signal, 
such as damage, foreign material, or excessive movement. 


Were any problems found? 
Yes >> Repair as necessary in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go To 5 


5. CRANKSHAFT POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Crankshaft Position 
Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Crankshaft Position Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 311 
P0340-CAMSHAFT POSITION SENSOR CIRCUIT-BANK 1 SENSOR 1 
- те — MODULE. 
|. Tt | TOTALLY 
| 7 INTEGRATED нй 
| FUSE | POWER CAMSHAFT 1/2 
26 POSITION 
| 15A | 
| СМР 12 SENSOR 
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LIN LII ca 
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18 OR DBÆR BRANT 
DBILG 
е е 5102 
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SENSOR 
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киз киз 3 2 
16 16 
BRAL ВАЛИ. ка K900 
2 2 
BRILB DBIDG 
2 
SOLENOID- е е 5106 
CAMSHAFT 1/1 
POSITION K900 к900 
1 2 
А DBDG 0809 
SOLENOID- А 
CAMSHAFT 1/2 Season 
POSITION ; 
| и CAMSHAFT 1/1 
POSITION 
к 5 VOLT CMP 1/1 
1 SUPPLY SIGNAL 
BRANT 
1 1 3 
K857 
K276 
4 BRILG 
DBAIT 
e S105 
K857 ки 
2 2 
BRILG DB/GY 
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Е ae a RU Oe | MODULE: 
CMP 1/1 СМР 12 БУТ CKP SENSOR — 5VOLT CMP 1/1 CMP 12 SENSOR | 
CONTROL CONTROL SUPPLY SIGNAL GROUND SUPPLY SIGNAL SIGNAL GROUND онаа 


8181681 


For а complete wiring diagram Refer to Section 8W 


9-312 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


• When Monitored: 
With the engine cranking or running. 


• Set Condition: 
The РОМ receives either no signal or an incorrect signal from the Camshaft 1/1 Position Sensor. 


Possible Causes 


INTERMITTENT DTC 

K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

K44) CMP 1/1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

K44) CMP 1/1 SIGNAL CIRCUIT SHORTED TO GROUND 

K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K44) CMP 1/1 SIGNAL CIRCUIT 
K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 
K44) CMP 1/1 SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 
K857) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K44) CMP 1/1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

CAMSHAFT 1/1 POSITION SENSOR 

CAMSHAFT 1/2 POSITION SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC is АСТМЕ 


Start the engine and allow it to reach operating temperature. If the engine will not start, crank the engine for several 
seconds. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


РМ —Л————— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 313 


2. (K857) 5 VOLT SUPPLY CIRCUIT VOLTAGE 


Turn the ignition off. 


Disconnect the Camshaft 1/1 Position Sensor connector. {5} 
Turn the ignition on. 1 
Measure the voltage of the (K857) 5 Volt Supply circuit in the Camshaft (62) 
1/1 Position Sensor harness connector. = ° 

Is the voltage between 4.5 and 5.5 volts? 
Yes >> Go t0 3 | | = | | 


Мо >> Go to 7 


SENSOR- 
CAMSHAFT 1/1 
POSITION 
(GAS) 81847f00 


2. (К44) СМР 1/1 SIGNAL CIRCUIT VOLTAGE 
Measure the voltage of the (K44) CMP 1/1 Signal circuit іп the Cam- 


shaft 1/1 Position Sensor harness connector. 


Is the voltage between 4.5 and 5.5 volts? "E 


Yes >> Go to 4 — 
No >> Go to 11 


SENSOR- 
CAMSHAFT 1/1 
POSITION 
(GAS) 8184704 


4. (K900) SENSOR GROUND CIRCUIT TEST 
Turn the ignition off. 


Using a 12 volt test light connected to 12 volts, check the (K900) Sen- 
sor Ground in the Camshaft 1/1 Position Sensor harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Со to 5 
No >> Go to 15 


SENSOR- 
CAMSHAFT 1/1 
POSITION 
(GAS) 81847f09 


9-314 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


PM 


5. (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K44) CMP 1/1 SIGNAL CIRCUIT 


Measure the resistance between the (K857) 5 Volt Supply circuit and 
the (K44) CMP 1/1 Signal circuit in the Camshaft 1/1 Position Sensor 
harness connector. 


Is the resistance above 100 ohms? 


Yes >> Со 106 


Мо >> Repair the (K857) 5 Volt Supply circuit for a short to the 
(K44) CMP 1/1 Signal circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


6. CAMSHAFT 1/2 POSITION SENSOR IRREGULAR SIGNAL 


SENSOR- 


CAMSHAFT 1/1 
POSITION 
(GAS) 81847f11 


Connect the Camshaft 1/1 Position Sensor connector. 


Using a lab scope and the Miller special tool #6801, backprobe the 
(K441) CMP 1/2 Signal circuit in the Camshaft 1/2 Position Sensor har- 
ness connector. 


Ignition on, engine not running. 
Wiggle the related wire harness and lightly tap on the Camshaft 1/2 
Position Sensor while monitoring the lab scope screen. 


Start the engine. 


Monitor the Camshaft 1/2 Position Sensor signal on the lab scope 
screen. 


Were any Camshaft 1/2 Position Sensor signals irregular or 
missing? 

Yes >> Go to 17 

No >> Go to 16 


ie (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 


3 со 1 


SENSOR- 
CAMSHAFT 1/2 
POSITION 


ient 8182919b 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (K857) 5 Volt Supply circuit in the Camshaft 
1/1 Position Sensor harness connector. 
Is there any voltage present? 


Yes >> Repair the (K857) 5 Volt Supply circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 108 


E. 
НЕ mh © 
3 со 1 


SENSOR- 
CAMSHAFT 1/1 
POSITION 
(GAS) 81847f00 


РМ 


8. (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


9 - 315 


Turn the ignition off. 
Measure the resistance between ground and the (K857) 5 Volt Supply 
circuit in the Camshaft 1/1 Position Sensor harness connector. 

Is the resistance above 100 ohms? 


>> Go to 9 


>> Repair the (K857) 5 Volt Supply circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


SENSOR- 
CAMSHAFT 1/1 
POSITION 


(GAS) 81847f16 


9. (К857) 5 VOLT SUPPLY CIRCUIT SHORTED ТО THE (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K857) 5 Volt Supply circuit and 
the (K900) Sensor Ground circuit in the Camshaft 1/1 Position Sensor 
harness connector. 


Is the resistance above 100 ohms? 


>> Со to 10 


>> Repair the (K857) 5 Volt Supply circuit for a short to the 
(K900) Sensor Ground circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


1 0. (K857) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR- 
CAMSHAFT 1/1 
POSITION 
(GAS) 


81847f1d 


Measure the resistance of the (K857) 5 Volt Supply circuit between the 
Camshaft 1/1 Position Sensor harness connector and the Powertrain 
Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Со to 18 
>> Repair the (K857) 5 Volt Supply circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 
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81847126 


9-316 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


1 1 . (К44) CMP 1/1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 


PM 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (K44) CMP 1/1 Signal circuit in the Cam- 
shaft 1/1 Position Sensor harness connector. 
Is there any voltage present? 


Yes >> Repair the (К44) СМР 1/1 Signal circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 12 


у : BH 
© 
3 oo 1 


SENSOR- 
CAMSHAFT 1/1 
POSITION 


(GAS) 8184704 
1 2. (К44) CMP 1/1 SIGNAL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 
Measure the resistance between ground and the (K44) CMP 1/1 Signal T 
circuit in the Camshaft 1/1 Position Sensor harness connector. 


Is the resistance above 100 ohms? 


Yes >> Со to 13 
No >> Repair the (K44) CMP 1/1 Signal circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
CAMSHAFT 1/1 
POSITION 
(GAS) 8184712а 


1 З. (К44) СМР 1/1 SIGNAL CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K44) CMP 1/1 Signal circuit and 
the (K900) Sensor Ground circuit in the Camshaft 1/1 Position Sensor 
harness connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 14 
No >> Repair the (K44) CMP 1/1 Signal circuit for a short to the 
(K900) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
CAMSHAFT 1/1 
POSITION 
(GAS) 81847f2e 


РМ —Л——— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 317 


1 4. (K44) CMP 1/1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K44) CMP 1/1 Signal circuit between the 
Camshaft 1/1 Position Sensor harness connector and the Powertrain 
Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 18 
No >> Repair the (K44) CMP 1/1 Signal circuit for an open circuit 
or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


15. (K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR- 
CAMSHAFT 1/1 
POSITION 
(GAs) 


81847133 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 


Measure the resistance of the (K900) Sensor Ground circuit between 
the Camshaft 1/1 Position Sensor harness connector and the Power- 
train Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 18 


No >> Repair the (K900) Sensor Ground circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
CAMSHAFT 14 
POSITION 
(GAS) 


81847137 


9-318 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


1 6. CAMSHAFT 1/1 POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/1 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the Camshaft 1/1 Position Sensor for conditions such as loose mounting screws, damage, or cracks. 

If no other problems are found, remove the Camshaft 1/1 Position Sensor. 


Inspect the Camshaft 1/1 Position Sensor and mounting area for any condition that would result in an incorrect 
signal, such as damage, foreign material, or excessive movement. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Camshaft 1/1 Position Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 Ta CAMSHAFT 1/2 POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/2 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the Camshaft 1/2 Position Sensor for conditions such as loose mounting screws, damage, or cracks. 

If no other problems are found, remove the Camshaft 1/2 Position Sensor. 


Inspect the Camshaft 1/2 Position Sensor and mounting area for any condition that would result in an incorrect 
signal, such as damage, foreign material, or excessive movement. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Camshaft 1/2 Position Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 8. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/1 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 319 
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8181681 


For а complete wiring diagram Refer to Section 8W 


9-320 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


• When Monitored: 
With the engine cranking or running. 


• Set Condition: 
The РОМ receives either no signal or an incorrect signal from the Camshaft 1/1 Position Sensor. 


Possible Causes 


INTERMITTENT DTC 

K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

K44) CMP 1/1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

K44) CMP 1/1 SIGNAL CIRCUIT SHORTED TO GROUND 

K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K44) CMP 1/1 SIGNAL CIRCUIT 
K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 
K44) CMP 1/1 SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 
K857) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K44) CMP 1/1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

CAMSHAFT 1/1 POSITION SENSOR 

CAMSHAFT 1/2 POSITION SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC is АСТМЕ 


Start the engine and allow it to reach operating temperature. If the engine will not start, crank the engine for several 
seconds. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


РМ —————————————— — — —— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


2. (K857) 5 VOLT SUPPLY CIRCUIT VOLTAGE 


9 - 321 


Turn the ignition off. 
Disconnect the Camshaft 1/1 Position Sensor connector. 
Turn the ignition on. 
Measure the voltage of the (K857) 5 Volt Supply circuit in the Camshaft 
1/1 Position Sensor harness connector. 
Is the voltage between 4.5 and 5.5 volts? 


Yes >> Со to З 
No >> Go to 7 


З. (K44) СМР 1/1 SIGNAL CIRCUIT VOLTAGE 


SENSOR- 
CAMSHAFT 1/1 
POSITION 
(GAS) 81847f00 


Measure the voltage of the (K44) CMP 1/1 Signal circuit in the Cam- 
shaft 1/1 Position Sensor harness connector. 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Go to 4 
No >> Go to 11 


4. (K900) SENSOR GROUND CIRCUIT TEST 


SENSOR- 
CAMSHAFT 1/1 
POSITION 
(GAS) 8184704 


Turn the ignition off. 


Using a 12 volt test light connected to 12 volts, check the (K900) Sen- 
sor Ground in the Camshaft 1/1 Position Sensor harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 
Yes >> Со 105 
Мо >> Со 10 15 


SENSOR- 
CAMSHAFT 1/1 
POSITION 
(GAS) 81847f09 
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PM 


Б; (K857) 5 VOLT SUPPLY CIRCUIT SHORTED ТО THE (K44) CMP 1/1 SIGNAL CIRCUIT 


Measure the resistance between the (K857) 5 Volt Supply circuit and 
the (K44) CMP 1/1 Signal circuit in the Camshaft 1/1 Position Sensor 
harness connector. 


Is the resistance above 100 ohms? 


Yes >> Со 106 


Мо >> Repair the (K857) 5 Volt Supply circuit for a short to the 
(K44) CMP 1/1 Signal circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


6. CAMSHAFT 1/2 POSITION SENSOR IRREGULAR SIGNAL 


SENSOR- 


CAMSHAFT 1/1 
POSITION 
(GAS) 81847f11 


Connect the Camshaft 1/1 Position Sensor connector. 


Using a lab scope and the Miller special tool #6801, backprobe the 
(K441) CMP 1/2 Signal circuit in the Camshaft 1/2 Position Sensor har- 
ness connector. 


Ignition on, engine not running. 
Wiggle the related wire harness and lightly tap on the Camshaft 1/2 
Position Sensor while monitoring the lab scope screen. 


Start the engine. 


Monitor the Camshaft 1/2 Position Sensor signal on the lab scope 
screen. 


Were any Camshaft 1/2 Position Sensor signals irregular or 
missing? 

Yes >> Go to 17 

No >> Go to 16 


ie (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 


3 со 1 


SENSOR- 
CAMSHAFT 1/2 
POSITION 


ient 8182919b 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (K857) 5 Volt Supply circuit in the Camshaft 
1/1 Position Sensor harness connector. 
Is there any voltage present? 


Yes >> Repair the (K857) 5 Volt Supply circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 108 


E. 
НЕ mh © 
3 со 1 


SENSOR- 
CAMSHAFT 1/1 
POSITION 
(GAS) 81847f00 


РМ 


8. (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 
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Turn the ignition off. 
Measure the resistance between ground and the (K857) 5 Volt Supply 
circuit in the Camshaft 1/1 Position Sensor harness connector. 

Is the resistance above 100 ohms? 


>> Go to 9 


>> Repair the (K857) 5 Volt Supply circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


SENSOR- 
CAMSHAFT 1/1 
POSITION 


(GAS) 81847f16 


9. (К857) 5 VOLT SUPPLY CIRCUIT SHORTED ТО THE (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K857) 5 Volt Supply circuit and 
the (K900) Sensor Ground circuit in the Camshaft 1/1 Position Sensor 
harness connector. 


Is the resistance above 100 ohms? 


>> Со to 10 


>> Repair the (K857) 5 Volt Supply circuit for a short to the 
(K900) Sensor Ground circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


1 0. (K857) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR- 
CAMSHAFT 1/1 
POSITION 
(GAS) 


81847f1d 


Measure the resistance of the (K857) 5 Volt Supply circuit between the 
Camshaft 1/1 Position Sensor harness connector and the Powertrain 
Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Со to 18 
>> Repair the (K857) 5 Volt Supply circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 
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1 1 . (K44) CMP 1/1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 


PM 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (K44) CMP 1/1 Signal circuit in the Cam- 
shaft 1/1 Position Sensor harness connector. 
Is there any voltage present? 


Yes >> Repair the (К44) СМР 1/1 Signal circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 12 


у : BH 
© 
3 oo 1 


SENSOR- 
CAMSHAFT 1/1 
POSITION 


(GAS) 8184704 
1 2. (К44) CMP 1/1 SIGNAL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 
Measure the resistance between ground and the (K44) CMP 1/1 Signal T 
circuit in the Camshaft 1/1 Position Sensor harness connector. 


Is the resistance above 100 ohms? 


Yes >> Со to 13 
No >> Repair the (K44) CMP 1/1 Signal circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
CAMSHAFT 1/1 
POSITION 
(GAS) 8184712а 


1 З. (К44) СМР 1/1 SIGNAL CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K44) CMP 1/1 Signal circuit and 
the (K900) Sensor Ground circuit in the Camshaft 1/1 Position Sensor 
harness connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 14 
No >> Repair the (K44) CMP 1/1 Signal circuit for a short to the 
(K900) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
CAMSHAFT 1/1 
POSITION 
(GAS) 81847f2e 
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1 4. (K44) CMP 1/1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K44) CMP 1/1 Signal circuit between the 
Camshaft 1/1 Position Sensor harness connector and the Powertrain 
Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 18 
No >> Repair the (K44) CMP 1/1 Signal circuit for an open circuit 
or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


15. (K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR- 
CAMSHAFT 1/1 
POSITION 
(GAs) 


81847133 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 


Measure the resistance of the (K900) Sensor Ground circuit between 
the Camshaft 1/1 Position Sensor harness connector and the Power- 
train Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 18 


No >> Repair the (K900) Sensor Ground circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
CAMSHAFT 14 
POSITION 
(GAS) 


81847137 
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1 6. CAMSHAFT 1/1 POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/1 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the Camshaft 1/1 Position Sensor for conditions such as loose mounting screws, damage, or cracks. 

If no other problems are found, remove the Camshaft 1/1 Position Sensor. 


Inspect the Camshaft 1/1 Position Sensor and mounting area for any condition that would result in an incorrect 
signal, such as damage, foreign material, or excessive movement. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Camshaft 1/1 Position Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 Ta CAMSHAFT 1/2 POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/2 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the Camshaft 1/2 Position Sensor for conditions such as loose mounting screws, damage, or cracks. 

If no other problems are found, remove the Camshaft 1/2 Position Sensor. 


Inspect the Camshaft 1/2 Position Sensor and mounting area for any condition that would result in an incorrect 
signal, such as damage, foreign material, or excessive movement. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Camshaft 1/2 Position Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 8. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/1 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the engine cranking or running. 

e Set Condition: 
The PCM detects an intermittent signal error from the Camshaft 1/1 Position Sensor. One Trip Fault. Three 
good trips to turn off the MIL. 


Possible Causes 


CAMSHAFT 1/1 POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 
CAMSHAFT 1/2 POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 
CAMSHAFT 1/1, TONE WHEEL OR FLEX PLATE 


CAMSHAFT 1/2, TONE WHEEL OR FLEX PLATE 
CAMSHAFT 1/1 POSITION SENSOR 
CAMSHAFT 1/2 POSITION SENSOR 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. отс 16 ACTIVE 

Ignition on, engine not running. 

With the scan tool select View DTCs. 

Record the related Freeze Frame data. 

Start the engine and allow it to reach operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 


NOTE: If the DTC does not reset it may be necessary to test drive the vehicle. 
Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. CAMSHAFT 1/1 POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/1 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the Camshaft 1/1 Position Sensor for conditions such as loose mounting screws, damage, or cracks. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to З 
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3. CAMSHAFT 1/1 POSITION SENSOR IRREGULAR SIGNAL 


Turn the ignition off. 
Using a lab scope and the Miller special tool 46801, backprobe the 


(K44) CMP 1/1 Signal circuit in the Camshaft 1/1 Position Sensor har- 3 

ness connector. (9) 
Ignition on, engine not running. | E 
Wiggle the related wire harness and lightly tap on the Camshaft 1/1 

Position Sensor while monitoring the lab scope screen. 3 a с 1 


Start the engine. 
Monitor the Camshaft 1/1 Position Sensor signal on the lab scope 


screen SENSOR" 


CAMSHAFT 1/1 
Were any Camshaft 1/1 Position Sensor signals irregular or decr) 


missing? 81829197 


Yes >> Go to 4 
No >> Go to 6 


4. CAMSHAFT 1/1, TONE WHEEL OR PULSE RING 


Turn the ignition off. 
Remove the Camshaft 1/1 Position Sensor. 


Inspect the Camshaft 1/1 Position Sensor and mounting area for any condition that would result in an incorrect 
signal, such as damage, foreign material or excessive movement. 


Were any problems found? 
Yes >> Repair as necessary in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 5 


Di CAMSHAFT 1/1 POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/1 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 


Were any problems found? 


Yes | >> Repair as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Heplace the Camshaft 1/1 Position Sensor. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


6. CAMSHAFT 1/2 POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 


Turn the ignition off. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/2 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the Camshaft 1/2 Position Sensor for conditions such as loose mounting screws, damage, or cracks. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 7 


9-330 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


7. CAMSHAFT 1/2 POSITION SENSOR IRREGULAR SIGNAL 


Using a lab scope and the Miller special tool 46801, backprobe the 
(K441) CMP 1/2 Signal circuit in the Camshaft 1/2 Position Sensor har- 


ness connector. 3 "5 
Ignition on, engine not running. (55) 
Wiggle the related wire harness and lightly tap on the Camshaft 1/2 E 


Position Sensor while monitoring the lab scope screen. 


Start the engine. 3 а о 1 


Monitor the Camshaft 1/2 Position Sensor signal on the lab scope 


Screen. 
. SENSOR- 

Were any Camshaft 1/2 Position Sensor signals irregular ог CAMSHAFT 1/2 
missing? POSITION 


Ра 8182919b 


Yes >> Со 108 


Мо >> Со 10 10 


8. CAMSHAFT 1/2, ТОМЕ WHEEL OR FLEX PLATE 


Turn the ignition off. 
Remove the Camshaft 1/2 Position Sensor. 


Inspect the Camshaft 1/2 Position Sensor and mounting area for any condition that would result in an incorrect 
signal, such as damage, foreign material, or excessive movement. 


Were any problems found? 
Yes >> Hepair as necessary in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 9 


9. CAMSHAFT 1/2 POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/2 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace the Camshaft 1/2 Position Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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1 0. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/1 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the actual state of Ignition Coil 1 does not match the intended state. 


Possible Causes 


INTERMITTENT DTC 
(K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K19) COIL 1 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
IGNITION COIL 1 


POWERTRAIN CONTROL MODULE (PCM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 


Disconnect the Ignition Coil 1 connector. 

Turn the ignition on. 

Using а 12 volt test light connected to ground, check the (K344) Fused 
Main Relay Output circuit in the Ignition Coil 1 harness connector. 


NOTE: The test light should be illuminated and bright. Compare 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? и | = | | 


Yes >> Со to З 
COIL- 


No >> Hepair the (K344) Fused Main Relay Output circuit for an а ан 
open circuit or high resistance. (GAS) 8182acd0 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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3. (K19) COIL 1 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


PM 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 


Measure the resistance of the (K19) Coil 1 Control circuit between the 
Ignition Coil 1 harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Go to 4 


No >> Repair the (K19) Coil 1 Control circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


4. IGNITION COIL 1 


colL- 
IGNITION 1 
Н (GAS) 


MODULE- 
POWERTRAIN 
CONTROL c2 

(GAS) 


81847f3b 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Connect the Powertrain Control Module (PCM) connector. 

Using a 12 volt test light connected to 12 volts, check the (K19) Coil 1 
Control circuit in the Ignition Coil 1 harness connector. 


Crank the engine for 5 seconds. 


NOTE: The test light should blink each time the circuit is activated 
by the PCM. 


Does the test light blink each time the circuit is activated by 
the PCM? 


Yes >> Replace the Ignition Coil 1 in accordance with the Service 
Information. 


COIL- 
IGNITION 1 
(GAS) 81847b56 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 


Б. POWERTRAIN CONTROL MODULE (PCM) 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil 1 and 


the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 335 
P0352-IGNITION COIL 2 CIRCUIT 
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81816939 


For а complete wiring diagram Refer to Section 8W 


9- 336 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 
e Set Condition: 
The РОМ detects that the actual state of Ignition Coil 2 does not match the intended state. 


Possible Causes 


INTERMITTENT DTC 
(K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K17) COIL 2 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
IGNITION COIL 2 


POWERTRAIN CONTROL MODULE (PCM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Ignition Coil 2 connector. 

Turn the ignition on. 

Using а 12 volt test light connected to ground, check the (K344) Fused 
Main Relay Output circuit in the Ignition Coil 2 harness connector. 


NOTE: The test light should be illuminated and bright. Compare 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? У | ome | | 


Yes >> Go to З 
No >> Repair the (K344) Fused Main Relay Output circuit for an шы 


: | | - IGNITION 2 
open circuit or high resistance. (GAS) 8182af86 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 337 


3. (K17) COIL 2 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. S 
Measure the resistance of the (K17) Coil 2 Control circuit between the [0] 


Ignition Coil 2 harness connector and the Powertrain Control Module (бој 
(PCM) harness connector. Ғы 


Is the resistance below 5.0 ohms? Td 
Yes >> Goto4 q 


No >> Repair the (K17) Coil 2 Control circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). L 


colL- 
IGNITION 2 
H (GAS) 


MODULE- 
POWERTRAIN 


CONTROL с? 81847143 


(GAS) 


4. IGNITION COIL 2 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Connect the Powertrain Control Module (PCM) connector. 

Using a 12 volt test light connected to 12 volts, check the (K17) Coil 2 
Control circuit in the Ignition Coil 2 harness connector. 


Crank the engine for 5 seconds. 3 | 3 = 1 


NOTE: The test light should blink each time Ше circuit is activated 


by the PCM. 
Does the test light blink each time the circuit is activated by 4-25 
Ше РСМ? (СА5) 81847596 


Yes >> Нерасе the Ignition Coil 2 in accordance with the Service 
Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Goto5 


5. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil 2 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9 - 338 


P0353-IGNITION COIL 3 CIRCUIT 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


PM 


Ф 5027 


A9 


— 7 — RELAY. 
Го | MAIN 
| | [N RB) 


1 4 


ж 
FUSE FUSE 
23 26 
15A 15А 
У 
рс. а а ue рая А а —— 
6 Y C10 C10 
K344 K343 
18 18 
DB/LB DBILG 
5 у C100 | 
то 
K344 OTHER 
MODULES 
18 
BRIGY 
e е 
K344 K344 
1 18 
BRIGY BRIGY 
3 3 
COIL: COIL: 
wal IGNITION 1 wal IGNITION 2 
2 2 
K19 K17 
18 18 
0806 DB/TN 
е 5112 е 5110 
K19 K17 
2 2 
0806 DB/TN 
16 02 15 A 62 
COIL 1 COIL 2 
CONTROL CONTROL 


71 MODULE. 

| TOTALLY 
INTEGRATED 
POWER 


соп. 
IGNITION 3 


е 5111 


е 5104 


соп. 
IGNITION 4 


ОВЮУ 


с2 


ig. 2 рашы Ааны А Rage ак EE 77 7“ MODULE. 


COIL 4 


CONTROL 


| POWERTRAIN 
CONTROL 


81816939 


For а complete wiring diagram Refer to Section 8W 


РМ ————— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 339 


e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the actual state of Ignition Coil 3 does not match the intended state. 


Possible Causes 


INTERMITTENT DTC 
(K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K18) COIL 3 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
IGNITION COIL 3 


POWERTRAIN CONTROL MODULE (PCM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 


Disconnect the Ignition Coil 3 connector. 

Turn the ignition on. 

Using а 12 volt test light connected to ground, check the (K344) Fused 
Main Relay Output circuit in the Ignition Coil 3 harness connector. 


NOTE: The test light should be illuminated and bright. Compare 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? У ( шй | ! 


Yes >> Со to З 
COIL- 


No >> Repair the (K344) Fused Main Relay Output circuit for an Banaue 
open circuit or high resistance. (GAS) 8182af90 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


9-340 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


3. (K18) COIL 3 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


PM 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 


Measure the resistance of the (K18) Coil 3 Control circuit between the 
Ignition Coil 3 harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 
>> Go to 4 


No >> Repair the (K18) Coil 3 Control circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


4. IGNITION COIL 3 


MODULE- 
POWERTRAIN 
CONTROL C2 
(GAS) 


COIL- 
IGNITION 3 
(GAS) 


81847147 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Connect the Powertrain Control Module (PCM) connector. 

Using a 12 volt test light connected to 12 volts, check the (K18) Coil 3 
Control circuit in the Ignition Coil 3 harness connector. 

Crank the engine for 5 seconds. 


NOTE: The test light should blink each time the circuit is activated 
by the PCM. 


Does the test light blink each time the circuit is activated by 
the PCM? 


Yes >> Replace the Ignition Coil З in accordance with the Service 


Information. 


COIL- 
IGNITION 3 
(GAS) 


81847ba3 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 5 


Б. POWERTRAIN CONTROL MODULE (PCM) 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil 3 and 


the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 
Were any problems found? 


Yes >> Нера as necessary. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 341 
P0354-IGNITION COIL 4 CIRCUIT 
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For а complete wiring diagram Refer to Section 8W 


9-342 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 
e Set Condition: 
The РОМ detects that the actual state of Ignition Coil 4 does not match the intended state. 


Possible Causes 


INTERMITTENT DTC 
(K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K15) COIL 4 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
IGNITION COIL 4 


POWERTRAIN CONTROL MODULE (PCM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Ignition Coil 4 connector. 

Turn the ignition on. 

Using a 12 volt test light connected to ground, check the (K344) Fused 
Main Relay Output circuit in the Ignition Coil 4 harness connector. 


NOTE: The test light should be illuminated and bright. Compare | 


the brightness to that of a direct connection to the battery. 
о о 
Is the test light illuminated and bright? | | ' 


Yes >> Со to З 
COIL- 


No >> Repair the (K344) Fused Main Relay Output circuit for an IGNITION d. 
open circuit or high resistance. (GAS) 8182af94 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


РМ —Л—————— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 343 


3. (K15) COIL 4 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. S 
Measure the resistance of the (K15) Coil 4 Control circuit between the [0] 


Ignition Coil 4 harness connector and the Powertrain Control Module (бој 
(PCM) harness connector. Ғы 


Is the resistance below 5.0 ohms? TA ms 
Yes >> Go to 4 5 


Мо >> Repair the (K15) Coil 4 Control circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - - 
ENGINE - DIAGNOSIS AND TESTING). | evens 


H H (GAS) 


I T 
Lj 
"cH 
E 
0 


MODULE- 
POWERTRAIN 


CONTROL C2 81847f4b 


(САЗ) 


4. IGNITION COIL 4 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Connect the Powertrain Control Module (PCM) connector. 

Using a 12 volt test light connected to 12 volts, check the (K15) Coil 4 
Control circuit in the Ignition Coil 4 harness connector. 


Crank the engine for 5 seconds. 


NOTE: The test light should blink each time the circuit is activated 
by the PCM. 


Does the test light blink each time the circuit is activated by 2-2 


іһе РСМ? (GAS) 81847bb0 


Yes >> Replace the Ignition Coil 4 in accordance with the Service 
Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Goto 5 


Б, POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil 4 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 


РМ ————————————————— — ——— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 345 


• When Monitored: 
With the engine running or cranking. 


e Set Condition: 
The PCM receives either no signal or an incorrect signal from the Camshaft 1/2 Position Sensor. 


Possible Causes 


INTERMITTENT DTC 

F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

K441) CMP 1/2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

K441) CMP 1/2 SIGNAL CIRCUIT SHORTED TO GROUND 

F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K441) CMP 1/2 SIGNAL CIRCUIT 
F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K915) SENSOR GROUND CIRCUIT 
K441) CMP 1/2 SIGNAL CIRCUIT SHORTED TO THE (K915) SENSOR GROUND CIRCUIT 
F855) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K441) CMP 1/2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

K915) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

CAMSHAFT 1/1 POSITION SENSOR 

CAMSHAFT 1/2 POSITION SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
( 
( 
( 
( 
( 
( 
( 
( 


Diagnostic Test 


1. DTC is АСТМЕ 


Start the engine and allow it to reach operating temperature. If the engine will not start, crank the engine for several 
seconds. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


9-346 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


2. (F855) 5 VOLT SUPPLY CIRCUIT VOLTAGE 


PM 


Turn the ignition off. 
Disconnect the Camshaft 1/2 Position Sensor connector. 
Turn the ignition on. 
Measure the voltage of Ше (F855) 5 Volt Supply circuit in the Camshaft 
1/2 Position Sensor harness connector. 
Is the voltage between 4.5 and 5.5 volts? 


Yes >> Со to З 
No >> Go to 7 


3. (K441) CMP 1/2 SIGNAL CIRCUIT VOLTAGE 


SENSOR- 
CAMSHAFT 1/2 
POSITION 
(GAS) 81847141 


Measure the voltage of the (K441) СМР 1/2 Signal circuit in the Сат- 
shaft 1/2 Position Sensor harness connector. 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Go to 4 
No >> Go to 11 


4. (К915) SENSOR GROUND CIRCUIT TEST 


© 
0 
0 


SENSOR- 
CAMSHAFT 1/2 
POSITION 
(GAS) 81847153 


Turn the ignition off. 


Using a 12 volt test light connected to 12 volts, check the (K915) Sen- 
sor Ground in the Camshaft 1/2 Position Sensor harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 
Yes >> Со 105 
Мо >> Со 10 15 


SENSOR- 
CAMSHAFT 1/2 
POSITION 
(GAS) 81847158 


РМ — ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 347 
5. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K441) CMP 1/2 SIGNAL CIRCUIT 

Measure the resistance between the (F855) 5 Volt Supply circuit and 

the (K441) CMP 1/2 Signal circuit in the Camshaft 1/2 Position Sensor 

harness connector. Xx 


Is the resistance above 100 ohms? 


Yes >> Со 106 


Мо >> Hepair the (F855) 5 Volt Supply circuit for a short to the 
(K441) CMP 1/2 Signal circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


6. CAMSHAFT 1/1 POSITION SENSOR IRREGULAR SIGNAL 


О 


SENSOR- 
CAMSHAFT 1/2 
POSITION 
(GAS) 81847f60 


Connect the Camshaft 1/2 Position Sensor connector. 


Using a lab scope and the Miller special tool 46801, backprobe the 
(K44) CMP 1/1 Signal circuit in the Camshaft 1/1 Position Sensor har- 
ness connector. 


Ignition on, engine not running. 
Wiggle the related wire harness and lightly tap on the Camshaft 1/1 
Position Sensor while monitoring the lab scope screen. 


Start the engine. 


Monitor the Camshaft 1/1 Position Sensor signal on the lab scope 
screen. 


Were any Camshaft 1/1 Position Sensor signals irregular or 
missing? 

Yes >> Go to 16 

No >> Go to 17 


Ta (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 


3 о о 1 


SENSOR- 
CAMSHAFT 1/1 
POSITION 


GAS 
ne 81829197 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (F855) 5 Volt Supply circuit in the Camshaft 
1/2 Position Sensor harness connector. 
Is there any voltage present? 


Yes >> Repair ће (F855) 5 Volt Supply circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 108 


E. 
НЕ gah © 
3 со 1 


SENSOR- 
CAMSHAFT 1/2 
POSITION 
(GAS) 81847141 


9-348 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


8. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 


Measure the resistance between ground and the (F855) 5 Volt Supply 
circuit in the Camshaft 1/2 Position Sensor harness connector. 


Is the resistance above 100 ohms? 
Yes >> Go to 9 


No >> Repair the (F855) 5 Volt Supply circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
CAMSHAFT 1/2 
POSITION 
(GAS) 81847199 


9. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K915) SENSOR GROUND CIRCUIT 


Measure the resistance between the (F855) 5 Volt Supply circuit and 
the (K915) Sensor Ground circuit in the Camshaft 1/2 Position Sensor 
harness connector. 


Is the resistance above 100 ohms? 
Yes >> Go to 10 


No >> Repair the (F855) 5 Volt Supply circuit for a short to the 
(K915) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


1 0. (F855) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR- 


CAMSHAFT 1/2 
POSITION 
(GAS) 81847fde 


Measure the resistance of the (F855) 5 Volt Supply circuit between the 
Camshaft 1/2 Position Sensor harness connector and the Powertrain 
Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 18 


No >> Repair the (F855) 5 Volt Supply circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 

H CAMSHAFT 1/2 
POSITION 
no 00 Г] (849) 


MODULE- 
POWERTRAIN 


CONTROL c2 81847fe3 


(GAS) 


РМ ———————————————— — — ——- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


1 1 . (K441) СМР 1/2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 


9 - 349 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (K441) CMP 1/2 Signal circuit in the Cam- 
shaft 1/2 Position Sensor harness connector. 
Is there any voltage present? 


Yes >> Repair Ше (K441) СМР 1/2 Signal circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


"2 > BE 
© 


3 со 1 


SENSOR- 
CAMSHAFT 1/2 
POSITION 


No >> Со to 12 (GAS) 81847153 
1 2. (K441) CMP 1/2 SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Measure the resistance between ground and the (K441) CMP 1/2 Sig- (B 
nal circuit in the Camshaft 1/2 Position Sensor harness connector. 


Is the resistance above 100 ohms? 


Yes >> Со to 13 
No >> Repair the (K441) CMP 1/2 Signal circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
CAMSHAFT 1/2 
POSITION 
(GAS) 81847fea 


1 З. (K441) СМР 1/2 SIGNAL CIRCUIT SHORTED ТО (K915) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K441) CMP 1/2 Signal circuit and 
the (K915) Sensor Ground circuit in the Camshaft 1/2 Position Sensor 
harness connector. 


Is the resistance above 100 ohms? 


Yes >> Со to 14 
No >> Repair the (K441) CMP 1/2 Signal circuit for a short to the 
(K915) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 


CAMSHAFT 1/2 
POSITION 
(GAS) 818471f1 


9-350 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


1 4. (K441) CMP 1/2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K441) CMP 1/2 Signal circuit between 
the Camshaft 1/2 Position Sensor harness connector and the Power- 


train Control Module (PCM) harness connector. Ө! Xx 


Is the resistance below 5.0 ohms? 


Yes >> Go to 18 


48 my == 
№ >> Repair the (K441) CMP 1/2 Signal circuit for an open circuit |, | [7 |. 1 
or high resistance. qii s p | | 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - uo a й ( =) : 
ENGINE - DIAGNOSIS AND TESTING). тац 
d te ee 
Ta ue 
Ц 10 00 O 
1 А no 00 H тз 


MODULE- 
POWERTRAIN 


CONTROL C2 818471f9 


(GAS) 


15. (ко15) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. 


Measure the resistance of the (K915) Sensor Ground circuit between [0] чат 
the Camshaft 1/2 Position Sensor harness connector and Ше Power- (бој 


train Control Module (PCM) harness connector. Ғы 
Is the resistance below 5.0 ohms? Td 2 
Yes >> Go to 18 ІШЕР: f 
No >> Repair the circuit for an (K915) Sensor Ground open circuit | | „|| (fe 5 ' 
or high resistance. Hon 58 
а heee 
Perform the PCM Verification Test Мег. 1 (Refer to 9 - Hog GN. 
ENGINE - DIAGNOSIS AND TESTING). ds в | reson 
91 os «о р 
1 H 00 00 г тз 


MODULE- 
POWERTRAIN 


CONTROL C2 81847ffd 


(GAS) 


РМ ———————————————— — — — — ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 351 


1 6. CAMSHAFT 1/1 POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/1 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the Camshaft 1/1 Position Sensor for conditions such as loose mounting screws, damage, or cracks. 

If no other problems are found, remove the Camshaft 1/1 Position Sensor. 


Inspect the Camshaft 1/1 Position Sensor and mounting area for any condition that would result in an incorrect 
signal, such as damage, foreign material, or excessive movement. 


Were any problems found? 


Yes >> Нера as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Camshaft 1/1 Position Sensor. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 Ta CAMSHAFT 1/2 POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/2 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the Camshaft 1/2 Position Sensor for conditions such as loose mounting screws, damage, or cracks. 

If no other problems are found, remove the Camshaft 1/2 Position Sensor. 


Inspect the Camshaft 1/2 Position Sensor and mounting area for any condition that would result in an incorrect 
signal, such as damage, foreign material, or excessive movement. 


Were any problems found? 


Yes >> Нера as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Camshaft 1/2 Position Sensor. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 8. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/2 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-352 ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
P0366-CAMSHAFT POSITION SENSOR PERFORMANCE-BANK 1 SENSOR 2 
- те — MODULE. 
|. Tt | TOTALLY 
| 7 INTEGRATED US 
| FUSE | POMER CAMSHAFT 1/2 
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| 15А | 
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| SIGNAL GROUND 
LIN LII ca 
5 Y 610 1 3 2 
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18 OR DBÆR BRANT 
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е е 5102 
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2 2 
РКМ. РКІ "t 
киз i 
18 | BRAT 
BR/YL SENSOR- 
CRANKSHAFT 
POSITION 
е е 5103 
SENSOR 
GROUND 
киз киз 3 2 
16 16 
BRAL ВАЛИ. ка K900 
2 2 
BRILB DBIDG 
2 
SOLENOID- е ® 5106 
CAMSHAFT 1/1 
POSITION K900 K900 
1 2 
А DBDG 0809 
SOLENOID- А 
CAMSHAFT 1/2 еи 
POSITION : 
| Бү САМБНАРТ 1/1 
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1 SUPPLY SIGNAL 
BRANT 
1 1 3 
K857 
K276 
4 BRILG 
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e S105 
K857 ки 
2 2 
BRILG DB/GY 
п д C2 п А62 иде 162 80 А62 262 51 A 62 33 A C2 58 Д C2 
and SO ISO OL сое MODULE: 
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8181681 


For а complete wiring diagram Refer to Section 8W 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 353 


• When Monitored: 
With the engine cranking or running. 


e Set Condition: 
The PCM receives either no signal or an incorrect signal from the Camshaft 1/2 Position Sensor. 


Possible Causes 


INTERMITTENT DTC 

F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

K441) CMP 1/2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

K441) CMP 1/2 SIGNAL CIRCUIT SHORTED TO GROUND 

F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K441) CMP 1/2 SIGNAL CIRCUIT 
F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K915) SENSOR GROUND CIRCUIT 
K441) CMP 1/2 SIGNAL CIRCUIT SHORTED TO THE (K915) SENSOR GROUND CIRCUIT 
F855) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K441) CMP 1/2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

K915) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

CAMSHAFT 1/1 POSITION SENSOR 

CAMSHAFT 1/2 POSITION SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
( 
( 
( 
( 
( 
( 
( 
( 


Diagnostic Test 


1. DTC is АСТМЕ 


Start the engine and allow it to reach operating temperature. If the engine will not start, crank the engine for several 
seconds. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


9-354 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


2. (F855) 5 VOLT SUPPLY CIRCUIT VOLTAGE 


PM 


Turn the ignition off. 
Disconnect the Camshaft 1/2 Position Sensor connector. 
Turn the ignition on. 
Measure the voltage of Ше (F855) 5 Volt Supply circuit in the Camshaft 
1/2 Position Sensor harness connector. 
Is the voltage between 4.5 and 5.5 volts? 


Yes >> Со to З 
No >> Go to 7 


3. (K441) CMP 1/2 SIGNAL CIRCUIT VOLTAGE 


SENSOR- 
CAMSHAFT 1/2 
POSITION 
(GAS) 81847141 


Measure the voltage of the (K441) СМР 1/2 Signal circuit in the Сат- 
shaft 1/2 Position Sensor harness connector. 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Go to 4 
No >> Go to 11 


4. (К915) SENSOR GROUND CIRCUIT TEST 


© 
0 
0 


SENSOR- 
CAMSHAFT 1/2 
POSITION 
(GAS) 81847153 


Turn the ignition off. 


Using a 12 volt test light connected to 12 volts, check the (K915) Sen- 
sor Ground in the Camshaft 1/2 Position Sensor harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 
Yes >> Со 105 
Мо >> Со 10 15 


SENSOR- 
CAMSHAFT 1/2 
POSITION 
(GAS) 81847158 


РМ--------------------ЕКМСІМЕ ELECTRICAL DIAGNOSTICS - GPEC 9 - 355 
5. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K441) CMP 1/2 SIGNAL CIRCUIT 

Measure the resistance between the (F855) 5 Volt Supply circuit and 

the (K441) CMP 1/2 Signal circuit in the Camshaft 1/2 Position Sensor 

harness connector. Xx 


Is the resistance above 100 ohms? 


Yes >> Со 106 


Мо >> Hepair the (F855) 5 Volt Supply circuit for a short to the 
(K441) CMP 1/2 Signal circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


6. CAMSHAFT 1/1 POSITION SENSOR IRREGULAR SIGNAL 


О 


SENSOR- 
CAMSHAFT 1/2 
POSITION 
(GAS) 81847f60 


Connect the Camshaft 1/2 Position Sensor connector. 


Using a lab scope and the Miller special tool 46801, backprobe the 
(K44) CMP 1/1 Signal circuit in the Camshaft 1/1 Position Sensor har- 
ness connector. 


Ignition on, engine not running. 
Wiggle the related wire harness and lightly tap on the Camshaft 1/1 
Position Sensor while monitoring the lab scope screen. 


Start the engine. 


Monitor the Camshaft 1/1 Position Sensor signal on the lab scope 
screen. 


Were any Camshaft 1/1 Position Sensor signals irregular or 
missing? 

Yes >> Go to 16 

No >> Go to 17 


Ta (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 


3 о о 1 


SENSOR- 
CAMSHAFT 1/1 
POSITION 


GAS 
ne 81829197 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (F855) 5 Volt Supply circuit in the Camshaft 
1/2 Position Sensor harness connector. 
Is there any voltage present? 


Yes >> Repair ће (F855) 5 Volt Supply circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 108 


E. 
НЕ gah © 
3 со 1 


SENSOR- 
CAMSHAFT 1/2 
POSITION 
(GAS) 81847141 


9 - 356 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


8. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 


Measure the resistance between ground and the (F855) 5 Volt Supply 
circuit in the Camshaft 1/2 Position Sensor harness connector. 


Is the resistance above 100 ohms? 
Yes >> Go to 9 


No >> Repair the (F855) 5 Volt Supply circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
CAMSHAFT 1/2 
POSITION 
(GAS) 81847199 


9. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K915) SENSOR GROUND CIRCUIT 


Measure the resistance between the (F855) 5 Volt Supply circuit and 
the (K915) Sensor Ground circuit in the Camshaft 1/2 Position Sensor 
harness connector. 


Is the resistance above 100 ohms? 
Yes >> Go to 10 


No >> Repair the (F855) 5 Volt Supply circuit for a short to the 
(K915) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


1 0. (F855) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR- 


CAMSHAFT 1/2 
POSITION 
(GAS) 81847fde 


Measure the resistance of the (F855) 5 Volt Supply circuit between the 
Camshaft 1/2 Position Sensor harness connector and the Powertrain 
Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 18 


No >> Repair the (F855) 5 Volt Supply circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 

H CAMSHAFT 1/2 
POSITION 
no 00 Г] (849) 


MODULE- 
POWERTRAIN 


CONTROL c2 81847fe3 


(GAS) 


РМ ——————————————— — — ——- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


1 1 . (K441) СМР 1/2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 


9 - 357 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (K441) CMP 1/2 Signal circuit in the Cam- 
shaft 1/2 Position Sensor harness connector. 
Is there any voltage present? 


Yes >> Repair Ше (K441) СМР 1/2 Signal circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


"2 > B 
© 


3 со 1 


SENSOR- 
CAMSHAFT 1/2 
POSITION 


No >> Со to 12 (GAS) 81847153 
1 2. (K441) CMP 1/2 SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Measure the resistance between ground and the (K441) CMP 1/2 Sig- (EB 
nal circuit in the Camshaft 1/2 Position Sensor harness connector. 


Is the resistance above 100 ohms? 


Yes >> Со to 13 
No >> Repair the (K441) CMP 1/2 Signal circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
CAMSHAFT 1/2 
POSITION 
(GAS) 81847fea 


1 З. (K441) СМР 1/2 SIGNAL CIRCUIT SHORTED ТО (K915) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K441) CMP 1/2 Signal circuit and 
the (K915) Sensor Ground circuit in the Camshaft 1/2 Position Sensor 
harness connector. 


Is the resistance above 100 ohms? 


Yes >> Со to 14 
No >> Repair the (K441) CMP 1/2 Signal circuit for a short to the 
(K915) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 


CAMSHAFT 1/2 
POSITION 
(GAS) 818471f1 


9-358 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


1 4. (K441) CMP 1/2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K441) CMP 1/2 Signal circuit between 
the Camshaft 1/2 Position Sensor harness connector and the Power- 


train Control Module (PCM) harness connector. Ө! Xx 


Is the resistance below 5.0 ohms? 


Yes >> Go to 18 


48 my == 
№ >> Repair the (K441) CMP 1/2 Signal circuit for an open circuit |, | [7 |. 1 
or high resistance. qii s p | | 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - uo a й ( =) : 
ENGINE - DIAGNOSIS AND TESTING). тац 
d te ee 
Ta ue 
Ц 10 00 O 
1 А no 00 H тз 


MODULE- 
POWERTRAIN 


CONTROL C2 818471f9 


(GAS) 


15. (ко15) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. 


Measure the resistance of the (K915) Sensor Ground circuit between [0] чат 
the Camshaft 1/2 Position Sensor harness connector and Ше Power- (бој 


train Control Module (PCM) harness connector. Ғы 
Is the resistance below 5.0 ohms? Td 2 
Yes >> Go to 18 ІШЕР: f 
No >> Repair the (K915) Sensor Ground circuit for an open circuit | | „ |(((55))). 
or high resistance. Hon 58 
а heee 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - Hog GN. 
ENGINE - DIAGNOSIS AND TESTING). ds в | reson 
91 os «о р 
1 H 00 00 г тз 


MODULE- 
POWERTRAIN 


CONTROL C2 81847ffd 


(GAS) 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 359 


1 6. CAMSHAFT 1/1 POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/1 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the Camshaft 1/1 Position Sensor for conditions such as loose mounting screws, damage, or cracks. 

If no other problems are found, remove the Camshaft 1/1 Position Sensor. 


Inspect the Camshaft 1/1 Position Sensor and mounting area for any condition that would result in an incorrect 
signal, such as damage, foreign material, or excessive movement. 


Were any problems found? 


Yes >> Нера as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Camshaft 1/1 Position Sensor. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 Ta CAMSHAFT 1/2 POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/2 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the Camshaft 1/2 Position Sensor for conditions such as loose mounting screws, damage, or cracks. 

If no other problems are found, remove the Camshaft 1/2 Position Sensor. 


Inspect the Camshaft 1/2 Position Sensor and mounting area for any condition that would result in an incorrect 
signal, such as damage, foreign material, or excessive movement. 


Were any problems found? 


Yes >> Нера as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Camshaft 1/2 Position Sensor. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 8. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/2 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9 - 360 


ENGINE ELECTRICAL DIAGNOSTICS - СРЕС 


PM 
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818168fc 


For a complete wiring diagram Refer to Section 8W. 


РМ —Л———— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 361 


• When Monitored: 
With the engine cranking or running. 

• Set Condition: 
The PCM detects an intermittent signal error from the Camshaft 1/2 Position Sensor. One Trip Fault. Three 
good trips to turn off the MIL. 


Possible Causes 


CAMSHAFT 1/2 POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 
CAMSHAFT 1/1 POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 
CAMSHAFT 1/1, TONE WHEEL OR FLEX PLATE 


CAMSHAFT 1/2, TONE WHEEL OR FLEX PLATE 
CAMSHAFT 1/1 POSITION SENSOR 
CAMSHAFT 1/2 POSITION SENSOR 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. отс Is ACTIVE 

Ignition on, engine not running. 

With the scan tool select View DTCs. 

Record the related Freeze Frame data. 

Start the engine and allow it to reach operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 


NOTE: If the DTC does not reset it may be necessary to test drive the vehicle. 
Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. CAMSHAFT 1/2 POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/2 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Inspect the Camshaft 1/2 Position Sensor for conditions such as loose mounting screws, damage, or cracks. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to З 
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3. CAMSHAFT 1/2 POSITION SENSOR IRREGULAR SIGNAL 


Turn the ignition off. 
Using a lab scope and the Miller special tool 46801, backprobe the 


(K441) CMP 1/2 Signal circuit in the Camshaft 1/2 Position Sensor har- 3 ЕЛ, 
ness connector. (55) 
Ignition on, engine not running. E 
Wiggle the related wire harness and lightly tap on the Camshaft 1/2 

Position Sensor while monitoring the lab scope screen. 3 а о 1 


Start the engine. 


Monitor the Camshaft 1/2 Position Sensor signal on the lab scope 


Screen SENSO 


CAMSHAFT 1/2 
Were any Camshaft 1/2 Position Sensor signals irregular or еи 


missing? 8182919b 


Yes >> Go to 4 
No >> Go to 6 


4. CAMSHAFT 1/2, TONE WHEEL OR PULSE RING 


Turn the ignition off. 
Remove the Camshaft 1/2 Position Sensor. 


Inspect the Camshaft 1/2 Position Sensor and mounting area for any condition that would result in an incorrect 
signal, such as damage, foreign material or excessive movement. 


Were any problems found? 
Yes >> Repair as necessary in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 5 


Di CAMSHAFT 1/2 POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/2 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 


Were any problems found? 


Yes | >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Camshaft 1/2 Position Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


6. CAMSHAFT 1/1 POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 


Turn the ignition off. 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/1 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 


Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Inspect the Camshaft 1/1 Position Sensor for conditions such as loose mounting screws, damage, or cracks. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 7 
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7. CAMSHAFT 11 POSITION SENSOR IRREGULAR SIGNAL 


Using a lab scope and the Miller special tool 46801, backprobe the 
(K44) CMP 1/1 Signal circuit in the Camshaft 1/1 Position Sensor har- 


ness connector. 3 
Ignition on, engine not running. (9) 
Wiggle the related wire harness and lightly tap on the Camshaft 1/1 | Е 


Position Sensor while monitoring the lab scope screen. 


Start the engine. 3 а о 1 


Monitor the Camshaft 1/1 Position Sensor signal on the lab scope 


Screen. 
22 : . SENSOR- 

Were any Camshaft 1/1 Position Sensor signals irregular or CAMSHAFT 1/1 
m issi ng 2 POSITION 


(GAS) 
81829197 


Yes >> Со 108 


Мо >> Со 10 10 


8. CAMSHAFT 1/1, ТОМЕ WHEEL OR FLEX PLATE 


Turn the ignition off. 
Remove the Camshaft 1/1 Position Sensor. 


Inspect the Camshaft 1/1 Position Sensor and mounting area for any condition that would result in an incorrect 
signal, such as damage, foreign material, or excessive movement. 


Were any problems found? 
Yes >> Hepair as necessary in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 9 


9. CAMSHAFT 1/1 POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/1 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 


Were any problems found? 


Yes >> Repair as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Replace the Camshaft 1/1 Position Sensor. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 0. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/2 Posi- 
tion Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0420-CATALYST 1/1 EFFICIENCY 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
After engine warm up, at medium throttle with vehicle speed between 35 and 60 mph. 
• Set Condition: 
If the switch rate of the downstream O2 sensor is within the calibrated fail threshold during monitoring. Two trip 
fault. Three good trips to turn off the MIL. 


Possible Causes 


EXHAUST LEAK 


ENGINE MECHANICAL CONDITION 
AGING O2 SENSOR 
CATALYTIC CONVERTER 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. EXHAUST LEAK 


NOTE: A thorough exhaust leak test must be completed before removing an O2 Sensor or any other part 
from the exhaust system. Do not remove any parts before an exhaust leak check has been completed. 


NOTE: An exhaust leak may cause downstream fuel adaptives to rail out, resulting in a false O2 Sensor 
failure 

Turn the ignition off. 

Inspect the exhaust system for leaks between the engine and the 1/1 Oxygen Sensor. 


Inspect the exhaust system for leaks between the engine and within 6 inches downstream of the 1/2 Oxygen Sen- 
sor. 


Perform a leak test with Miller Tool #8404A Evaporative Emissions Leak Detector (EELD), even if an audible leak is 
not heard. Pay particular attention to the exhaust manifold to head surface, exhaust pipe to manifold connection, 
and the O2 sensor boss for leaks. 


Connect the SMOKE supply tip (black hose) to the exhaust cone adapter (if equipped) and place it into the tail pipe. 
Set the smoke/air control switch to SMOKE. 
Press the remote smoke/air start button. 


While still holding the remote smoke/air start button, use the white light (#8404-CLL) to follow the exhaust system 
path and look for a leak, indicated by exiting smoke. 


If a leak is concealed from view, release the remote smoke/air start button, and use the ultraviolet (UV) black light 
#8404-UVL and the yellow goggles 8404-20 to look for residual traces of dye that is left behind by the smoke. 


The exiting smoke deposits a residual fluid that is either bright green or bright yellow in color when viewed with a 
UV light. 


Were any exhaust leaks found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 2 
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2. АСТМЕ DTC 


NOTE: A new downstream O2 Sensor and an aging upstream O2 Sensor may cause the DTC to set. Review 
the repair history of the vehicle before continuing. 


NOTE: If an O2 Sensor DTC is set along with the Catalytic Converter Efficiency DTC, diagnose the O2 Sen- 
sor DTC(s) before continuing. 

NOTE: Check for contaminants that may have damaged the O2 Sensor and Catalytic Converter: contami- 
nated fuel, unapproved silicone, oil and coolant, repair necessary. 


NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
Start the engine and allow it to reach operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со to З 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Э. CATALYTIC CONVERTER INSPECTION 


NOTE: Thoroughly inspect the top and bottom of the Catalytic Converter. 
Inspect the Catalytic Converter for the following: 

— Damage including dents, holes, internal damage, or leaks. 

— Severe discoloration caused by overheating. 


Were any problems found? 


Yes >> Heplace the Catalytic Converter. If necessary, repair the condition that may have caused the failure. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. ENGINE MECHANICAL CONDITION 
Check the exhaust for excessive smoke caused by an internal problem in the engine. 


Is an engine mechanical condition present? 


Yes >> Repair the engine mechanical condition as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 5 


Г). UPSTREAM 02 SENSOR 


A new downstream O2 Sensor along with an aging upstream O2 Sensor may cause the DTC to set. 
Review the vehicle repair history. 


Has the downstream O2 Sensor been replaced without replacing the upstream O2 Sensor? 


Yes >> Нерасе the upstream O2 Sensor as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Catalytic Converter. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0440-GENERAL EVAP SYSTEM FAILURE 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the engine running after a cold start, with the difference between ECT and AAT is less than 10? C (18 ?F), 
fuel level between 12% and 88%, manifold vacuum greater than a minimum value, ambient temperature 
between 4? C and 37? C (39? F and 89? F) and altitude less than 8500 feet. 

e Set Condition: 
When monitor conditions are met, the PCM will ramp in purge flow. If the PCM does not sense an ESM switch 
closure after a calculated amount of purge flow accumulation, an error is detected. Two Trip Fault. Three good 
trips to turn off the MIL. 


Possible Causes 


INTERMITTENT DTC 

EVAP PURGE SOLENOID VACUUM SUPPLY 
EVAP SYSTEM LEAK 

EVAP PURGE HOSE/TUBE OBSTRUCTION 


(2965) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
(K107) ESM SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
EVAP PURGE SOLENOID 

EVAP SYSTEM MONITOR SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . EVAP SYSTEM PRETEST 


Ignition on, engine not running. 

With a scan tool, select View DTCs. Record the Freeze Frame data if any DTCs are present. 

Review the vehicle repair history for items related to the current condition. 

Inspect the vehicle for any aftermarket accessories that may have been installed incorrectly. 

Check for any related technical service bulletins (TSBs) and, if any apply, follow the recommended procedure. 


Select the appropriate response from the list below: 


A technical service bulletin (TSB) repaired the condition. 
Test complete. 


A DTC is present, no TSBs apply, or the TSB did not repair the condition. 
Go to 2 


2. DTC IS ACTIVE 


NOTE: Allow the vehicle to cool to ambient temperature before continuing with this procedure. 


NOTE: A loose gas cap may have caused this DTC to set. Make sure gas cap is tight and in good condition. 
Make sure the gas cap meets OEM specifications. 

Start the engine. 

Allow the engine to idle. 

Using the scan tool, perform the ESIM FORCED MONITOR TEST. Allow the test to complete. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 3 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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3. EVAP SYSTEM INSPECTION 


Inspect the EVAP System for any of the following conditions: 
- Holes or cracks 

- Loose seal points 

- Damaged or missing components 

- Incorrect routing of hoses and tubes 

- Loose or missing Fuel Cap 

- Damaged or missing Fuel Cap seal 

- Improper installation of the Fuel Cap 

- Damaged Locking tabs on the Fuel Cap and/or filler tube 

- Damaged seal points on the Fuel Cap and/or filler tube 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 4 


4. INSUFFICIENT VACUUM SUPPLY TO THE EVAP PURGE SOLENOID 


Inspect the Evap Purge Solenoid vacuum supply hose for proper routing and installation. 


Make sure the vacuum supply hose between the throttle body or intake manifold and the EVAP Purge Solenoid is 
free from any obstructions or blockage. 


Make sure the vacuum port at the throttle body or intake manifold is free from any obstructions or blockage. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 5 


9. EVAP PURGE SOLENOID 


NOTE: After disconnecting the Evap Purge vacuum connections, inspect the lines and solenoid for signs of 
contamination. 
Using a hand vacuum pump, apply 10 in Hg to the "CAN" side of the EVAP Purge Solenoid. 


NOTE: The solenoid should hold vacuum for a minimum of 15 seconds. 
Turn the ignition on. 
With the scan tool, actuate the EVAP Purge Solenoid to the ON position. 
NOTE: The vacuum should drop when the solenoid is actuated. 

Does the solenoid function as described above? 


Yes >> Со 106 


Мо >> Replace the EVAP Purge Solenoid. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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б. ESIM SWITCH STATE 


9 - 369 


Turn the ignition off. 

Disconnect the Evap System Monitor Switch harness connector. 
Turn the ignition on. 

Monitor the ESIM Switch state on the scan tool. 


Carefully connect a jumper wire between the (K107) ESM Signal circuit 
and the (Z965) Ground circuit in the Evap System Monitor Switch har- 
ness connector. 


Monitor the ESIM Switch state on the scan tool. 


Does the Switch change from OPEN to CLOSED with the 
jumper in place? 


Yes >> Go to 9 
No >> Go to 7 


7. (К107) ESM SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


1 2 BLACK 
ке 
1 == == 2 


SWITCH- 
EVAP 
SYSTEM 
MONITOR 
(EXCEPT 
EXPORT) 


JE, 


3 
2 
1 
о 


81848002 


Turn the ignition off. 
Disconnect the PCM harness connectors. 


Measure the resistance of the (K107) ESM Signal circuit between the 
Evap System Monitor Switch harness connector and the Powertrain 
Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 8 


No >> Repair the (K107) ESM Signal circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


8. (2965) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


SYSTEM 
MONITOR 
(EXCEPT 
EXPORT) 


8184800c 


Turn the ignition off. 

Using a 12 volt test light connected to 12 volts, check the (Z965) 
Ground circuit in the Evap System Monitor Switch harness connector. 
NOTE: The test light should be illuminate and bright. Compare the 
brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Go to 13 
No >> Repair the (2965) Ground circuit for an open circuit or high 
resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


1 BLACK 
1 E 2 
са са 


SWITCH- 
EVAP 
SYSTEM 
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81848010 
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9. VERIFY EVAPORATIVE EMISSION LEAK 


WARNING: Keep lit cigarettes, sparks, flames, and other ignition sources away from the test area to prevent 
the ignition of explosive gases. Keep the test area well ventilated. Failure to follow these instructions can 
result in personal injury or death. 

Turn the ignition off. 


To continue testing you will need Miller Tool #8404 Evaporative Emission Leak Detector (EELD). 
NOTE: The fuel tank should have between 20% and 8096 of fuel tank capacity to properly test the Evap 
system. 


Connect the red power lead of EELD to the battery positive terminal and the black ground lead to battery negative 
terminal. 


Block the vent hose of the EVAP Canister. 

Connect shop air to the EELD. 

Set the smoke/air control switch to AIR. 

Insert the tester's AIR supply tip (clear hose) into the .040 orifice on the tester's control panel. 
Press the remote smoke/air start button. 

Position the red flag on the air flow meter so it is aligned with the indicator ball. 


When the calibration is complete, release the remote button. The EELD flow meter is now calibrated in liters per 
minute. 


Install the service port adapter 8404-14 on the vehicle's service port (if equipped) or install the #8404-ADP into the 
filter line. 


Connect the Air supply hose from the EELD to the service port (if equipped) or to the #8404-ADP adapter. 
Press the remote button to activate AIR flow. 

Compare the flow meter indicator ball reading to the red flag. 

ABOVE the red flag indicates that a leak is present. 

BELOW the red flag indicates that the system is sealed. 


Does the flow meter indicate that a leak is present? 
Yes >> Со to 10 
No >> Со to 11 
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1 0. EVAPORATIVE EMISSION LEAK DETECTION 


NOTE: A thorough visual inspection of the Evap system hoses, tubes, and connections may save time in 
your diagnosis. Look for any physical damage or signs of wetness at connections. The strong smell of fuel 
vapors may aid diagnosis also. 

Remove the Air supply hose from the service port or the #8404-ADP adapter. 

Connect the SMOKE supply tip (black hose) to the service port (if equipped) or to the #8404-ADP adapter. 

Set the smoke/air control switch to SMOKE. 


NOTE: The flow meter indicator ball will not move at this point. 
Press the remote smoke/air start button. 


NOTE: Make sure that smoke has filled the EVAP system by continuing to press the remote smoke/air start 
button, remove the vehicle fuel cap, and wait for the smoke to exit. Once smoke is indicated reinstall the 
fuel cap. 

NOTE: For optimal performance, introduce smoke into the system for an additional 60 seconds; continue 
introducing smoke at 15 second intervals, as necessary. 

While still holding the remote smoke/air start button, use the white light (#8404-CLL) to follow the EVAP system 
path, and look for the source of the leak indicated by exiting smoke. 

If a leak is concealed from view (i.e., top of fuel tank), release the remote smoke/air start button, and use the ultra- 
violet (UV) black light #8404-UVL and the yellow goggles 8404-20 to look for residual traces of dye that are left 
behind by the smoke. 

The exiting smoke deposits a residual fluid that is either bright green or bright yellow when viewed with a UV light. 
NOTE: The EVAP System is divided into three zones. A leak from any of these zones can cause this DTC to 


set. The lists below specify the possible leak points in the specific zones. For further assistance see the 
Zone Identification Charts below. 


e — ZONE 1— 
1 Fuel Cap 


2 Recirculation Check Valve. 

3 Vapor Recirculation Line. 

4 Signal Vapor Line for FVM. 

5 Flow Management Valve. 

6 Fuel Tank to Canister Vapor Line. 

7 Fuel Tank Vent (Check Valve). 

8 Vapor Line to Canister. 

9 Flow Control Orifice. 

10 Control Valve. 

11 Liquid Trap. 

12 Fuel Tank. 

13 Check valve. 

14 Fuel Fill Tube to Tank connector. 

15 Fuel Fill Tube 

Damaged or disconnected components. 
e — ZONE 2 — 


815994c1 


1 Filter. 
2 ESM. 
3 Canister Vent Line. 
4 Evap Canister. 
5 Chassis Purge Valve. 
6 Fuel Tank to Canister Vapor Line connection. 
7 Evap Purge connection. 
e — ZONE 3 — 
1 Evap Purge Vacuum Line. 
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2 Connection to Chassis Line. 

3 Connection to Canister. 

4 Chassis Purge Line. 

5 Evap Purge Vacuum Line. 

6 Connection to Evap Purge Harness. 

7 Chassis Evap Purge Line connection to Engine Vacuum. 

8 Evap Purge Valve. 

9 Service Port. 

NOTE: Carefully inspect the vent side of the EVAP Canister. Due to 
the filtering system in the canister the smoke or dye may or may 


not be visible. Introducing smoke into the filtered side of the can- 
ister may assist in locating the leak. 


Was a leak found? 
Yes >> Repair or replace the leaking component as necessary. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 11 


815994cb 


O (4) 
NSF] 
O з) 
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11. ЕМАР PURGE HOSE/TUBE OBSTRUCTION 


Inspect the Evap Purge hose/tube for proper routing and installation between the EVAP Purge Solenoid and the 
Fuel Tank and between the Fuel Tank and the Evap Purge Canister. 


Make sure the hose/tube is not damaged or kinked and is free from any obstructions or blockage. 
Were any problems found? 
Yes >> Hepair or replace as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Со to 12 


12. EVAP SYSTEM MONITOR SWITCH 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Evap System Mon- 
itor Switch and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No »» Heplace the Evap System Monitor Switch in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 d. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Evap System Mon- 
itor Switch and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0441-EVAP PURGE SYSTEM PERFORMANCE 
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For а complete wiring diagram Refer to Section 8W. 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 375 


Theory of Operation 


The Evap Purge Monitor tests the integrity of the hoses/tube between the throttle body/intake and the fuel tank. The 
monitor is a two stage test and runs only after the Evap system passes the small leak test. Stage one is non- 
intrusive. The PCM monitors the purge vapor ratio and the ESM switch closed ratio. If the purge vapor ratio is 
above a calculated value, the monitor passes. If the ESM switch closed ratio is greater than calculated value when 
purge flow is greater than a minimum value, the monitor passes. Stage two is an intrusive test and runs only if 
stage one does not pass. The PCM commands the purge solenoid to flow at a specified rate to force the purge 
vapor ratio to update. The ratio is compared to a calibrated specification. If it is less than specified, a one trip failure 
is recorded. This test can detect if the purge hose is off, obstructed, or the purge valve is not operational. 
е When Monitored: 
With the engine running, after the Evap System small leak test has passed. 
e Set Condition: 
If the PCM detects that the purge vapor ratio and the ESM switch closed ratio are below a calculated value, 
the PCM commands the purge solenoid to flow at a specified rate to update the purge vapor ratio. If the ratio 
remains below a specified value, a one trip failure is recorded. Two Trip Fault. Three good trips to turn off the 
MIL. 


Possible Causes 


INTERMITTENT DTC 
EVAP PURGE SOLENOID VACUUM SUPPLY 


EVAP PURGE HOSE/TUBE OBSTRUCTION 
EVAP PURGE SOLENOID 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . EVAP SYSTEM PRETEST 


Ignition on, engine not running. 

With a scan tool, select View DTCs. Record the Freeze Frame data if any DTCs are present. 

Review the vehicle repair history for items related to the current condition. 

Inspect the vehicle for any aftermarket accessories that may have been installed incorrectly. 

Check for any related technical service bulletins (TSBs) and, if any apply, follow the recommended procedure. 


Select the appropriate response from the list below: 


A technical service bulletin (TSB) repaired the condition. 
Test complete. 


A DTC is present, no TSBs apply, or the TSB did not repair the condition. 
Go to 2 


2. DTC IS ACTIVE 


NOTE: If P0443 is set along with this DTC, perform the diagnostic procedure for P0443 before continuing 
with this test. 

Start the engine. 

Allow the engine to idle. 

Using the scan tool, perform the ESIM FORCED MONITOR TEST. Allow the test to complete. 

With a scan tool, select View DTCs. 
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NOTE: If any other DTC sets, active or pending, perform the diagnostic procedure for that DTC before pro- 
ceeding with this test. 


Is the status Active for this DTC? 


Yes >> Со to З 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


9. EVAP SYSTEM INSPECTION 


Inspect the EVAP System for any of the following conditions: 
- Holes or cracks 

- Loose seal points 

- Damaged or missing components 

- Incorrect routing of hoses and tubes 

- Loose or missing Fuel Cap 

- Damaged or missing Fuel Cap seal 

- Improper installation of the Fuel Cap 

- Damaged Locking tabs on the Fuel Cap and/or filler tube 

- Damaged seal points on the Fuel Cap and/or filler tube 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Со 04 


4. INSUFFICIENT VACUUM SUPPLY ТО THE EVAP PURGE SOLENOID 


Inspect the Evap Purge Solenoid vacuum supply hose for proper routing and installation. 


Make sure the vacuum supply hose between the throttle body or intake manifold and the EVAP Purge Solenoid is 
free from any obstructions or blockage. 


Make sure the vacuum port at the throttle body or intake manifold is free from any obstructions or blockage. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Goto5 


5. ЕУАР PURGE HOSE/TUBE OBSTRUCTION 


Inspect the Evap Purge hose/tube for proper routing and installation between the EVAP Purge Solenoid and the 
Fuel Tank and between the Fuel Tank and the Evap Purge Canister. 


Make sure the hose/tube is not damaged or kinked and is free from any obstructions or blockage. 


Were any problems found? 


Yes >> Hepair or replace as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 
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6. EVAP PURGE SOLENOID 


NOTE: After disconnecting the Evap Purge Solenoid vacuum connections, inspect the lines and solenoid for 
signs of contamination. 
Using a hand vacuum pump, apply 10 in Hg to the "CAN" side of the EVAP Purge Solenoid. 


NOTE: The solenoid should hold vacuum for a minimum of 15 seconds. 
Turn the ignition on. 
With the scan tool, actuate the EVAP Purge Solenoid to the ON position. 
NOTE: The vacuum should drop when the solenoid is actuated. 

Does the solenoid function as described above? 


Yes >> Go to 7 


No >> Replace the EVAP Purge Solenoid. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


re POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the EVAP Purge Sole- 
noid and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0443-EVAP PURGE SOLENOID CIRCUIT 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the actual state of the Evap Purge Solenoid does not match the intended state. 


Possible Causes 


INTERMITTENT DTC 
K52) EVAP PURGE CONTROL CIRCUIT SHORTED TO VOLTAGE 
K70) EVAP PURGE RETURN CIRCUIT SHORTED TO VOLTAGE 


K70) EVAP PURGE RETURN CIRCUIT OPEN OR HIGH RESISTANCE 
K52) EVAP PURGE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
EVAP PURGE SOLENOID 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
(K52) EVAP PURGE CONTROL CIRCUIT SHORTED TO GROUND 
( 
( 


Diagnostic Test 


1. DTC 16 АСТМЕ 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K52) EVAP PURGE CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 


Disconnect the Evap Purge Solenoid connector. 

Disconnect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

Measure the voltage of the (K52) Evap Purge Control circuit in the Evap 
Purge Solenoid harness connector. 


3 
2 
1 


BLACK ° 


Is there any voltage present? 


Yes >> Repair the (K52) Evap Purge Control circuit for a short to 


voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - SOLENOID- 
ENGINE - DIAGNOSIS AND TESTING). EVAR PURGE атлана 


(GAS) 


No >> Со to З 
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3. (K70) EVAP PURGE RETURN CIRCUIT SHORTED TO VOLTAGE 
Measure the voltage of the (K70) Evap Purge Return circuit in the Evap 
Purge Solenoid harness connector. 45р) 
Is there any voltage present? : 
Yes >> Repair the (K70) Емар Purge Return circuit for a short to == 62) 
voltage. 2 BLACK 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - Е 
ENGINE - DIAGNOSIS AND TESTING). z 
No >> Go to 4 : | 
SOLENOID- 
EVAP PURGE 
81848023 


4. (K52) EVAP PURGE CONTROL CIRCUIT SHORTED TO GROUND 


(GAS) 


Turn the ignition off. 


Measure the resistance between ground and the (K52) Evap Purge 
Control circuit in the Evap Purge Solenoid harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the (K52) Evap Purge Control circuit for a short to 
ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
No >> Со to5 
SOLENOID- 
EVAP PURGE 
(GAS) 81848082 
5. (K70) EVAP PURGE RETURN CIRCUIT OPEN OR HIGH RESISTANCE 
Using a 12 volt test light connected to 12 volts, check the (K70) Evap 
Purge Return circuit in the Evap Purge Solenoid harness connector. re 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


>> Со to 6 
>> Repair the (K70) Evap Purge Return circuit for an open cir- 
cuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


MODULE- 
POWERTRAIN 
CONTROL C1 
(GAS) 


BLACK 


SOLENOID- 
EVAP PURGE 
(GAS) 


818480c8 
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6. (K52) EVAP PURGE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


9 - 381 


Measure the resistance of the (K52) Evap Purge Control circuit between 
the Evap Purge Solenoid harness connector and the Powertrain Control 
Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Go to 7 


No >> Repair the (K52) Емар Purge Control circuit for an open cir- 
cuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


7. ЕУАР PURGE ЗОГЕМОШ 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


BLACK 


ТЛ 
SOLENOID- 


EVAP PURGE 
(GAS) 


81848042 


Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Evap Purge Solenoid control to the ON 
(10096) position. 

Using a 12 volt test light connected to ground, check the (K52) Evap 
Purge Control circuit in the Evap Purge Solenoid harness connector. 
NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Replace the Evap Purge Solenoid in accordance with the 
Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 108 


8. POWERTRAIN CONTROL MODULE (PCM) 


SOLENOID- 
EVAP PURGE 
(GAS) 


3 
2 
1 


BLACK ° 


81848046 


Using the wiring diagram/schematic as а guide, inspect the wiring and connectors between the Evap Ригде Sole- 


noid and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the actual state of the Evap Purge Solenoid does not match the intended state. 


Possible Causes 


INTERMITTENT DTC 
(K70) EVAP PURGE RETURN CIRCUIT OPEN OR HIGH RESISTANCE 


(K52) EVAP PURGE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
EVAP PURGE SOLENOID 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go То 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K70) EVAP PURGE RETURN CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 


Disconnect the Evap Purge Solenoid connector. 

Turn the ignition on. 

Using a 12 volt test light connected to 12 volts, check the (K70) Evap 
Purge Return circuit in the Evap Purge Solenoid harness connector. 
NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


BLACK 


Yes >> Goto3 
No >> Repair the (K70) Evap Purge Return circuit for an open cir- 
cuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SOLENOID- 
EVAP PURGE 
(GAS) 


MODULE- 


POWERTRAIN 


CONTROL C1 
dick 818480c8 
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3. (K52) EVAP PURGE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 


Measure the resistance of the (K52) Evap Purge Control circuit between 
the Evap Purge Solenoid harness connector and the Powertrain Control 
Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


BLACK 


Yes >> Go to 4 


No >> Repair the (K52) Evap Purge Control circuit for an open cir- 
cuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


LT 


SOLENOID- 
EVAP PURGE 
(GAS) 


MODULE- 
POWERTRAIN 


CONTROL C1 
(Gas 818480d2 


4. EVAP PURGE SOLENOID 
Connect the Powertrain Control Module (PCM) connector. 


Turn the ignition on. 

With the scan tool, actuate the Evap Purge Solenoid control to the ON 
(100%) position. 

Using a 12 volt test light connected to ground, check the (K52) Evap 
Purge Control circuit in the Evap Purge Solenoid harness connector. 
NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


3 
2 
1 


BLACK ° 


Yes >> Replace the Evap Purge Solenoid in accordance with the SOLENOID- 
Service Information. EVAP PURGE 


(GAS) 818480d6 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING). 
No >> Со to 5 


5. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Evap Purge Sole- 
noid and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
Immediately after key off. 

e Set Condition: 
At key off, the PCM energizes the Purge Solenoid for a calibrated amount of time (30 seconds maximum) and 
stores the state of the ESIM switch. The state is evaluated again at the next key on. If the PCM does not 
detect that the ESIM switch is open, an error is detected. Two Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


INTERMITTENT DTC 
EVAP PURGE HOSE/TUBE OBSTRUCTION 
(K107) ESIM SWITCH SIGNAL CIRCUIT SHORTED TO GROUND 


(K52) EVAP PURGE CONTROL CIRCUIT SHORTED TO GROUND 
ESM SWITCH 

EVAP PURGE SOLENOID 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . EVAP SYSTEM PRETEST 


Ignition on, engine not running. 

With a scan tool, select View DTCs. Record the Freeze Frame data if any DTC(s) are present. 

Review the vehicle repair history for items related to the current condition. 

Inspect the vehicle for any aftermarket accessories that may have been installed incorrectly. 

Check for any related technical service bulletins (TSBs) and, if any apply, follow the recommended procedure. 


Select the appropriate response from the list below: 


A technical service bulletin (TSB) repaired the condition. 
Test complete. 


A DTC is present, no TSBs apply, or the TSB did not repair the condition. 
Go to 2 


2. DTC IS АСТМЕ 

Ignition on, engine not running. 

With a scan tool, select Data Display and view the ESIM Switch state. 
Is the ЕСІМ Switch state Closed’? 

Yes >> Go to 3 


No >> Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


3. ESIM SWITCH STATE 


With a scan tool, select Data Display and view the ESIM Switch state. 
Disconnect the purge hose from the EVAP canister. 


Is the ЕСІМ Switch state change from ’Closed’ to Open’ when the purge hose was disconnected? 


Yes >> Goto4 
No >> Go to 7 
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4. EVAP PURGE HOSE/TUBE OBSTRUCTION 


Inspect the Evap Purge hose/tube for proper routing and installation between the EVAP Purge Solenoid and the 
Fuel Tank and between the Fuel Tank and the Evap Purge Canister. 


Make sure the hose/tube is not damaged or kinked and is free from any obstructions or blockage. 


Were any problems found? 
Yes >> Repair or replace as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Со 105 


5. (К52) EVAP PURGE CONTROL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Disconnect the PCM harness connector. 


Measure the resistance between ground and the (K52) Evap Purge 
Control circuit in the EVAP Purge Solenoid harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the (K52) Evap Purge Control circuit for a short to 
ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Go to 6 SOLENOID- 


EVAP PURGE 
(GAS) 81848082 


6. EVAP PURGE SOLENOID 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Evap Purge Sole- 
noid and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace the Evap Purge Solenoid in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


7. ESIM ASSEMBLY 


With a scan tool, select Data Display and view the ESIM Switch state. 
Disconnect the Evap System Monitor Switch electrical connector. 


Does the ESIM Switch state change from CLOSED to OPEN when the switch is disconnected? 
Yes >> Replace the ESIM Assembly. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Со 108 
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8. (K107) SIGNAL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Disconnect the PCM harness connector. 


Measure the resistance between ground and the (K107) ESIM Switch 
Signal circuit in the ESIM Assembly harness connector. 


IO 
m 
= 


Is the resistance below 100 ohms? 


Yes >> Repair the short to ground in the (K107) ESIM Switch Sig- | == 
nal circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - SWITCH- 
ENGINE - DIAGNOSIS AND TESTING). p 
No >> Go to 9 MONITOR 
(EXCEPT 
EXPORT) 818480f9 


9. POWERTRAIN CONTROL MODULE (PCM) 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Evap Purge Sole- 
noid and the Powertrain Control Module (PCM) and between the Evap System Monitor Switch and the Powertrain 
Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------ ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 389 
P0455-EVAP SYSTEM LARGE LEAK 


For a complete wiring diagram Refer to Section 8W. 

е When Monitored: 
With the engine running, during a cold start test with the fuel level above 1296, ambient temperature between 
4° C and 32? C (39° Е and 89? F) and the fuel system in closed loop. The test runs when the small leak test 
is maturing. 

e Set Condition: 
The PCM activates the EVAP Purge Solenoid to pull the EVAP system into a vacuum to close the ESM switch. 
Once the ESM switch is closed, the PCM turns the EVAP Purge solenoid off to seal the EVAP system. If the 
ESM switch reopens before the calibrated amount of time, a large leak error is detected. Two Trip Fault. Three 
good trips to turn off the MIL. 


Possible Causes 


EVAP SYSTEM LEAK 


EVAP PURGE SOLENOID 
EVAP SYSTEM MONITOR SWITCH 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . EVAP SYSTEM PRETEST 


Ignition on, engine not running. 

With a scan tool, select View DTCs. Record the Freeze Frame data if any DTC(s) are present. 

Review the vehicle repair history for items related to the current condition. 

Inspect the vehicle for any aftermarket accessories that may have been installed incorrectly. 

Check for any related technical service bulletins (TSBs) and, if any apply, follow the recommended procedure. 


Select the appropriate response from the list below: 


A technical service bulletin (TSB) repaired the condition. 
Test complete. 


A DTC is present, no TSBs apply, or the TSB did not repair the condition. 
Go to 2 


2. DTC IS ACTIVE 


NOTE: Allow the vehicle to cool to ambient temperature before continuing with this procedure. 


NOTE: A loose gas cap may have caused this DTC to set. Make sure gas cap is tight and in good condition. 
Make sure the gas cap meets OEM specifications. 

Start the engine. 

Allow the engine to idle. 

Using the scan tool, perform the ESIM FORCED MONITOR TEST. Allow the test to complete. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со to З 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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d EVAPORATIVE SYSTEM INSPECTION 


Check for the follow conditions: 

- Holes or cracks 

- Loose seal points 

- Evidence of damaged components 

- Incorrect routing of hoses and tubes 

- Loose or missing Fuel Filler Cap 

- Improper installation of the Fuel Fill Cap 

- Damaged Locking tabs on Cap and/or fill tube 
- Damaged seal points on Cap and/or fill tube 

- Fuel cap gasket seal 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. EVAPORATIVE SYSTEM LEAKING 
To continue testing you will need Miller Tool #8404A Evaporative Emission Leak Detector (EELD). 


WARNING: Keep lit cigarettes, sparks, flames, and other ignition sources away from the test area to prevent 
the ignition of explosive gases. Keep the test area well ventilated. Failure to follow these instructions can 
result in personal injury or death. 


NOTE: The fuel tank should have between 20% and 80% of fuel tank capacity to properly test the EVAP 
system. 

Connect the red power lead of the EELD to the battery positive terminal and the black ground lead to battery neg- 
ative terminal. 


Block the vent hose of the canister if using the service port. 
Connect shop air to the EELD. 
Set the smoke/air control switch to AIR. 


Insert the testers AIR supply tip (clear hose) into the appropriate calibration orifice on the testers control panel 
(based on DTC leak size). 


Press the remote smoke/air start button. 
Position the red flag on the air flow meter so it is aligned with the indicator ball. 


When the calibration is complete, release the remote button. The EELD flow meter is now calibrated in liters per 
minute to the size leak indicated by the DTC set in the PCM. 


Install the service port adapter #8404-14 on the vehicle’s service port and block the vent hose of the EVAP Canister 
(if equipped) or install the #8404-ADP service adaptor into the filter line. 


Connect the Air supply hose from the EELD to the service port (if equipped) or to the #8404-ADP adapter. 

Press the remote button to activate AIR flow. 

NOTE: Larger volume fuel tanks, lower fuel levels, vehicles equipped with a Flow Management Valve may 
indicate high flow and will require 4 to 5 minutes to fill. 

Compare the flow meter indicator ball reading to the red flag. 

ABOVE the red flag indicates a leak present. 

BELOW the red flag indicates a sealed system. 


Is the indicator ball above the red flag? 


Yes >> Go to 5 


No >> Refer to the Freeze Frame data recorded in step 1. If the data indicates that the vehicle was in motion 
when the DTC was set, verify that all hoses are properly connected. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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5. EVAPORATIVE EMISSION LEAK DETECTION 


NOTE: A thorough visual inspection of the EVAP system hoses, tubes, and connections may save time in 
your diagnosis. Look for any physical damage or signs of wetness at connections. The strong smell of fuel 
vapors may aid diagnosis also. 

To continue testing, you will need Miller Tool #8404А Evaporative Emissions Leak Detector (EELD). 

Remove the Air supply hose from the service port (if equipped) or from the #8404-ADP adapter. 

Connect the SMOKE supply tip (black hose) to the service port (if equipped) or to the #8404-ADP adapter. 

Set the smoke/air control switch to SMOKE. 


NOTE: The flow meter indicator ball will not move in the smoke mode. 
Press the remote smoke/air start button. 


NOTE: Make sure that smoke has filled the EVAP system by continuing to press the remote smoke/air start 
button, remove the vehicle fuel cap, and wait for the smoke to exit. Once smoke is indicated reinstall the 
fuel cap. 


NOTE: For optimal performance, introduce smoke into the system for an additional 60 seconds; continue 
introducing smoke at 15 second intervals, as necessary. 

While still holding the remote smoke/air start button, use the white light (#8404-CLL) to follow the EVAP system 
path, and look for the source of the leak indicated by exiting smoke. 

If a leak is concealed from view (i.e., top of fuel tank), release the remote smoke/air start button, and use the ultra- 
violet (UV) black light #8404-UVL and the yellow goggles 8404-20 to look for residual traces of dye that is left 
behind by the smoke. 

The exiting smoke deposits a residual fluid that is either bright green or bright yellow in color when viewed with a 
UV light. 


NOTE: The EVAP System is divided into three zones. A leak from any of these zones can cause this DTC to 
set. The lists below specify the possible leak points in that specific zone. For further assistance see the 
Zone Identification Charts below. 


e ZONE 1 


1 Fuel Cap 

2 Recirculation Check Valve. 

3 Vapor Recirculation Line. 

4 Signal Vapor Line for FVM. 

5 Flow Management Valve. 

6 Fuel Tank to Canister Vapor Line. 
7 Fuel Tank Vent (Check Valve). 

8 Vapor Line to Canister. 

9 Flow Control Orifice. 

10 Control Valve. 

11 Liquid Trap. 

12 Fuel Tank. 

13 Check valve. 

14 Fuel Fill Tube to Tank connector. 
15 Fuel Fill Tube 

Damaged or disconnected EVAP system components. 
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e ZONE 2 
1 Filter. 
2 ESM. 
3 Canister Vent Line. 
4 EVAP Canister. 
5 Chassis Purge Valve. 
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6 Fuel Tank to Canister Vapor Line connection. 
7 EVAP Purge connection. 


e ZONE 3 
1 EVAP Purge Vacuum Line. 
2 Connection to Chassis Line. 
3 Connection to Canister. 
4 Chassis Purge Line. 
5 EVAP Purge Vacuum Line. 
6 Connection to EVAP Purge Harness. 
7 Chassis EVAP Purge Line connection to Engine Vacuum. 
8 EVAP Purge Valve. 
9 Service Port. 
NOTE: Carefully inspect the vent side of the EVAP Canister. Due to 
the filtering system in the canister the smoke may not be as thick. 


Introducing smoke into the filtered side of the canister may assist 
in locating the leak. 


Select the appropriate response from the list below: 
A leak was found in one or more of the EVAP System zones 
Repair or replace the leaking component as necessary. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


A leak was found at the gas cap or fuel filler tube 
Go to 6 


No leaks were found 
Go to 7 
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6. LEAK AT GAS САР 


Remove the SMOKE supply tip (black hose) from the service port (if equipped) or from the #8404—ADP adapter. 


Install gas cap adapter, Miller Tool #8382 (1/4 turn cap) or #6922 (screw cap) and #8399" (secondary seal depres- 
Sor) and repeat test 5. 


Was a leak found at the gas cap adapter? 


Yes >> Replace the Fuel Filler tube assembly. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the gas cap. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


7. ЕУАР PURGE ЗОГЕМОШ 


NOTE: After disconnecting Ше ЕМАР Purge Solenoid vacuum connections, inspect the lines and solenoid 
for any signs of contamination from the EVAP Canister. This may indicate a problem with the check valve. 
Replace/repair as necessary. 

Turn the ignition off. 

Disconnect the vacuum hoses at the EVAP Purge Solenoid. 

To continue testing, you will need Miller Tool #8404А Evaporative Emissions Leak Detector (EELD). 

Connect the SMOKE supply tip (black hose) to the "CAN" port of the EVAP Purge Solenoid. 

Set the smoke/air control switch to SMOKE. 

NOTE: The flow meter indicator ball will not move with the EELD in the smoke mode. 

Press the remote smoke/air start button on the EELD. 

While holding the remote smoke/air start button, check to see if smoke is leaking through the EVAP Purge Solenoid 
port. 

NOTE: Smoke should not pass through the solenoid. 


Is smoke leaking from the EVAP Purge Solenoid port? 
Yes >> Replace the EVAP Purge Solenoid. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 8 


8. EVAP SYSTEM MONITOR SWITCH 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Evap System Mon- 
itor Switch and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Evap System Monitor Switch in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0456-EVAP SYSTEM SMALL LEAK 


For a complete wiring diagram Refer to Section 8W. 

e When Monitored: 
With the ignition off, fuel level less than 88%, ambient temperature between 4° C and 43° C (39° F and 109° 
F), and the fuel system in closed loop. 

e Set Condition: 
As temperatures change, a vacuum is created in the fuel tank and EVAP system. With the EVAP system 
sealed, the PCM monitors the ESM switch. If the ESM switch does not close within a calibrated time, an error 
is detected by the PCM. One Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


EVAP SYSTEM LEAK 


EVAP PURGE SOLENOID 
EVAP SYSTEM MONITOR SWITCH 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . EVAP SYSTEM PRETEST 

Ignition on, engine not running. 

With a scan tool, select View DTCs. Record the Freeze Frame data if any DTC(s) are present. 

Review the vehicle repair history for items related to the current condition. 

Inspect the vehicle for any aftermarket accessories that may have been installed incorrectly. 

Check for any related technical service bulletins (TSBs) and, if any apply, follow the recommended procedure. 


Select the appropriate response from the list below: 


A technical service bulletin (TSB) repaired the condition. 
Test complete. 


A DTC is present, no TSBs apply, or the TSB did not repair the condition. 
Go to 2 


2. DTC IS ACTIVE 


NOTE: Allow the vehicle to cool to ambient temperature before continuing with this procedure. 


NOTE: A loose gas cap may have caused this DTC to set. Make sure gas cap is tight and in good condition. 
Make sure the gas cap meets OEM specifications. 

Ignition on, engine not running. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со to З 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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3. EVAPORATIVE SYSTEM INSPECTION 


Perform an inspection of the entire evaporative emission system. 
Check for the follow conditions: 

- Holes or cracks 

- Loose seal points 

- Evidence of damaged components 

- Incorrect routing of hoses and tubes 

- Loose or missing Fuel Filler Cap 

- Improper installation of the Fuel Fill Cap 

- Damaged Locking tabs on Cap and/or fill tube 
- Damaged seal points on Cap and/or fill tube 

- Fuel cap gasket seal 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. EVAPORATIVE SYSTEM LEAKING 
To continue testing you will need Miller Tool #8404A Evaporative Emission Leak Detector (EELD). 


WARNING: Keep lit cigarettes, sparks, flames, and other ignition sources away from the test area to prevent 
the ignition of explosive gases. Keep the test area well ventilated. Failure to follow these instructions can 
result in personal injury or death. 


NOTE: The fuel tank should have between 20% and 80% of fuel tank capacity to properly test the EVAP 
system. 

Connect the red power lead of the EELD to the battery positive terminal and the black ground lead to battery neg- 
ative terminal. 


Block the vent hose of the canister if using the service port. 
Connect shop air to the EELD. 
Set the smoke/air control switch to AIR. 


Insert the tester's AIR supply tip (clear hose) into the appropriate calibration orifice on the tester's control panel 
(based on DTC leak size). 


Press the remote smoke/air start button. 
Position the red flag on the air flow meter so it is aligned with the indicator ball. 


When the calibration is complete, release the remote button. The EELD flow meter is now calibrated in liters per 
minute to the size leak indicated by the DTC set in the PCM. 


Install the service port adapter #8404-14 on the vehicle's service port and block the vent hose of the EVAP Canister 
(if equipped) or install the #8404-ADP service adaptor into the filter line. 


Connect the Air supply hose from the EELD to the service port (if equipped) or to the #8404-ADP adapter. 

Press the remote button to activate AIR flow. 

NOTE: Larger volume fuel tanks, lower fuel levels, vehicles equipped with a Flow Management Valve may 
indicate high flow and will require 4 to 5 minutes to fill. 

Compare the flow meter indicator ball reading to the red flag. 


ABOVE the red flag indicates a leak present. 
BELOW the red flag indicates a sealed system. 
Is the indicator ball above the red flag? 


Yes >> Со to 5 


No >> Hefer to the Freeze Frame data recorded in step 1. If the data indicates that the vehicle was in motion 
when the DTC was set, verify that all hoses are properly connected. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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5. EVAPORATIVE EMISSION LEAK DETECTION 


NOTE: A thorough visual inspection of the EVAP system hoses, tubes, and connections may save time in 
your diagnosis. Look for any physical damage or signs of wetness at connections. The strong smell of fuel 
vapors may aid diagnosis also. 

To continue testing, you will need Miller Tool #8404А Evaporative Emissions Leak Detector (EELD). 

Remove the Air supply hose from the service port (if equipped) or from the #8404-ADP adapter. 

Connect the SMOKE supply tip (black hose) to the service port (if equipped) or to the #8404-ADP adapter. 

Set the smoke/air control switch to SMOKE. 


NOTE: The flow meter indicator ball will not move in the smoke mode. 
Press the remote smoke/air start button. 


NOTE: Make sure that smoke has filled the EVAP system by continuing to press the remote smoke/air start 
button, remove the vehicle fuel cap, and wait for the smoke to exit. Once smoke is indicated reinstall the 
fuel cap. 


NOTE: For optimal performance, introduce smoke into the system for an additional 60 seconds; continue 
introducing smoke at 15 second intervals, as necessary. 

While still holding the remote smoke/air start button, use the white light (#8404-CLL) to follow the EVAP system 
path, and look for the source of the leak indicated by exiting smoke. 

If a leak is concealed from view (i.e., top of fuel tank), release the remote smoke/air start button, and use the ultra- 
violet (UV) black light #8404-UVL and the yellow goggles 8404-20 to look for residual traces of dye that is left 
behind by the smoke. 

The exiting smoke deposits a residual fluid that is either bright green or bright yellow in color when viewed with a 
UV light. 


NOTE: The EVAP System is divided into three zones. A leak from any of these zones can cause this DTC to 
set. The lists below specify the possible leak points in that specific zone. For further assistance see the 
Zone Identification Charts below. 


e ZONE 1 


1 Fuel Cap 

2 Recirculation Check Valve. 

3 Vapor Recirculation Line. 

4 Signal Vapor Line for FVM. 

5 Flow Management Valve. 

6 Fuel Tank to Canister Vapor Line. 
7 Fuel Tank Vent (Check Valve). 

8 Vapor Line to Canister. 

9 Flow Control Orifice. 

10 Control Valve. 

11 Liquid Trap. 

12 Fuel Tank. 

13 Check valve. 

14 Fuel Fill Tube to Tank connector. 
15 Fuel Fill Tube 

Damaged or disconnected EVAP system components. 
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e ZONE 2 
1 Filter. 
2 ESM. 
3 Canister Vent Line. 
4 EVAP Canister. 
5 Chassis Purge Valve. 


РМ 


6 Fuel Tank to Canister Vapor Line connection. 
7 EVAP Purge connection. 
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e ZONE 3 
1 EVAP Purge Vacuum Line. 
2 Connection to Chassis Line. 
3 Connection to Canister. 
4 Chassis Purge Line. 
5 EVAP Purge Vacuum Line. 
6 Connection to EVAP Purge Harness. 
7 Chassis EVAP Purge Line connection to Engine Vacuum. 
8 EVAP Purge Valve. 
9 Service Port. 
NOTE: Carefully inspect the vent side of the EVAP Canister. Due to 
the filtering system in the canister the smoke may not be as thick. 


Introducing smoke into the filtered side of the canister may assist 
in locating the leak. 


Select the appropriate response from the list below: 
A leak was found in one or more of the EVAP System zones 
Repair or replace the leaking component as necessary. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


A leak was found at the gas cap or fuel filler tube 
Go to 6 


No leaks were found 
Go to 7 
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б. LEAK AT GAS CAP 


Remove the SMOKE supply tip (black hose) from the service port (if equipped) or from the #8404—ADP adapter. 
Install gas cap adapter, Miller Tool #8382 (1/4 turn cap) or #6922 (screw cap) and #8399" (secondary seal depres- 
SOr). 

А Ше SMOKE supply Пр (black hose) to the gas cap adapter. 

Set the smoke/air control switch to SMOKE. 

NOTE: The flow meter indicator ball will not move in the smoke mode. 

Press the remote smoke/air start button. 

NOTE: Make sure that smoke has filled the EVAP system by continuing to press the remote smoke/air start 


button, remove the vehicle fuel cap, and wait for the smoke to exit. Once smoke is indicated reinstall the 
fuel cap. 


NOTE: For optimal performance, introduce smoke into the system for an additional 60 seconds; continue 
introducing smoke at 15 second intervals, as necessary. 

While still holding the remote smoke/air start button, use the white light (#8404-CLL) to follow the EVAP system 
path, and look for the source of the leak indicated by exiting smoke. 


The exiting smoke deposits a residual fluid that is either bright green or bright yellow in color when viewed with a 
UV light. 


Was a leak found at the gas cap adapter? 


Yes >> Replace the Fuel Filler tube assembly. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the gas cap. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


7. ЕУАР PURGE ЗОГЕМОШ 


NOTE: After disconnecting Ше ЕМАР Purge Solenoid vacuum connections, inspect the lines and solenoid 
for any signs of contamination from the EVAP Canister. This may indicate a problem with the check valve. 
Replace/repair as necessary. 
Turn the ignition off. 
Disconnect the vacuum hoses at the EVAP Purge Solenoid. 
To continue testing, you will need Miller Tool #8404А Evaporative Emissions Leak Detector (EELD). 
Connect the SMOKE supply tip (black hose) to the "CAN" port of the EVAP Purge Solenoid. 
Set the smoke/air control switch to SMOKE. 
NOTE: The flow meter indicator ball will not move with the EELD in the smoke mode. 
Press the remote smoke/air start button on the EELD. 
While holding the remote smoke/air start button, check to see if smoke is leaking through the EVAP Purge Solenoid 
port. 
NOTE: Smoke should not pass through the solenoid. 
Is smoke leaking from the EVAP Purge Solenoid port? 


Yes >> Replace the EVAP Purge Solenoid. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 8 
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8. EVAP SYSTEM MONITOR SWITCH 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Evap System Mon- 
itor Switch and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Evap System Monitor Switch in accordance with the Service Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0457-EVAP SYSTEM — LOOSE FUEL CAP 


For a complete wiring diagram Refer to Section 8W. 


• When Monitored: 
After the PCM detects a significant fuel level change. 

• Set Condition: 
If a leak greater than .090" is detected by the PCM for two consecutive cold start trips after a significant fuel 
level change, this DTC will set. One good trip turns off the MIL. 


Possible Causes 
LOOSE OR MISSING FUEL FILLER CAP 


Diagnostic Test 


1. отс Is ACTIVE 
NOTE: If DTC P0455-EVAP SYSTEM LARGE LEAK is set along with this DTC, perform the diagnostic pro- 
cedure for P0455 before continuing with this test. 


NOTE: Do not replace the gas cap for DTC P0457-EVAP SYSTEM - LOOSE FUEL CAP. 
With a scan tool, select View DTCs. 


Is the status Active for DTC P0455-EVAP SYSTEM LARGE LEAK along with this DTC? 


Yes >> Perform the diagnostic procedure for РО455-ЕМАР SYSTEM LARGE LEAK. 


No >> No repair is necessary. Verify that the gas cap is in place and tight. Clear DTCs and reset the odometer 
or message center display. 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the Evap Purge Solenoid circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K52) EVAP PURGE CONTROL CIRCUIT SHORTED TO GROUND 


(K52) EVAP PURGE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(K70) EVAP PURGE RETURN CIRCUIT OPEN OR HIGH RESISTANCE 
EVAP PURGE SOLENOID 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K70) EVAP PURGE RETURN CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Evap Purge Solenoid connector. 

Turn the ignition on. 

Using a 12 volt test light connected to 12 volts, check the (K70) Evap 
Purge Return circuit in the Evap Purge Solenoid harness connector. 
NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


BLACK 


Yes >> Goto3 
No >> Repair the (K70) Evap Purge Return circuit for an open cir- 
cuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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3. (K52) EVAP PURGE CONTROL CIRCUIT SHORTED TO GROUND 
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Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) connector. 

Measure the resistance between ground and the (K52) Evap Purge 

Control circuit in the Evap Purge Solenoid harness connector. 

Is the resistance below 100 ohms? 

Yes >> Repair the (K52) Evap Purge Control circuit for a short to 
ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Go to 4 
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4. (К52) EVAP PURGE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K52) Evap Purge Control circuit between 
the Evap Purge Solenoid harness connector and the Powertrain Control 
Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Go 105 


Мо >> Repair the (К52) Емар Purge Control circuit for an open cir- 
cuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


5. EVAP PURGE SOLENOID 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 
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ШЛ 
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Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Evap Purge Solenoid control to the ON 
(10096) position. 

Using a 12 volt test light connected to ground, check the (K52) Evap 
Purge Control circuit in the Evap Purge Solenoid harness connector. 


NOTE: The test light should be illuminated and bright with the con- 
trol actuated ON (100%). Compare the brightness to that of a direct 
connection to the battery. 

With the scan tool, actuate the Evap Purge Solenoid control to OFF 
(0%). 

Using a 12 volt test light connected to 12 ground, check the (K52) Evap 
Purge Control circuit in the Evap Purge Solenoid harness connector. 


SOLENOID- 
EVAP PURGE 
(GAS) 


3 
2 
1 


BLACK ° 


81848046 


NOTE: The test light should not be illuminated with the control actuated OFF (0%). 
Is the test light illuminated and bright with the control actuated ON and not illuminated with the control 


9-404 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


actuated OFF? 


Yes >> Нерасе the Evap Purge Solenoid in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Evap Purge Sole- 
noid and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ 


ENGINE ELECTRICAL DIAGNOSTICS - ОРЕС 
P0459-EVAP PURGE SOLENOID CIRCUIT HIGH 


9 - 405 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 
e Set Condition: 
The РОМ detects that the Evap Purge Solenoid circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K52) EVAP PURGE CONTROL CIRCUIT SHORTED TO VOLTAGE 


(K70) EVAP PURGE RETURN CIRCUIT SHORTED TO VOLTAGE 

(K52) EVAP PURGE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
EVAP PURGE SOLENOID 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K52) EVAP PURGE CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Evap Purge Solenoid connector. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 


Measure the voltage of the (K52) Evap Purge Control circuit in the Evap 
Purge Solenoid harness connector. 


3 
2 
1 


BLACK ° 


Is there any voltage present? 


Yes >> Repair the (К52) Evap Purge Control circuit for a short to 


voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - SOLENOID- 
ENGINE - DIAGNOSIS AND TESTING). КУАР PURGE 


(GAS) 8184801a 


No >> Со to З 
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3. (K70) EVAP PURGE RETURN CIRCUIT SHORTED TO VOLTAGE 


9 - 407 


Measure the voltage of the (K70) Evap Purge Return circuit in the Evap 
Purge Solenoid harness connector. 


Is there any voltage present? 


Yes >> Repair the (K70) Еуар Purge Return circuit for a short to 
voltage. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


SOLENOID- 
EVAP PURGE 
(GAS) 


3 
2 
1 


BLACK ° 


81848023 


4. (K52) EVAP PURGE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K52) Evap Purge Control circuit between 
the Evap Purge Solenoid harness connector and the Powertrain Control 
Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Go 105 


Мо >> Repair the (К52) Емар Purge Control circuit for an open cir- 
cuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


5. EVAP PURGE SOLENOID 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


BLACK 


ШЛ 
SOLENOID- 


EVAP PURGE 
(GAS) 


81848042 


Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Evap Purge Solenoid control to the ON 
(10096) position. 

Using a 12 volt test light connected to ground, check the (K52) Evap 
Purge Control circuit in the Evap Purge Solenoid harness connector. 
NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

With the scan tool, actuate the Evap Purge Solenoid control to the OFF 
(096) position. 

Using a 12 volt test light connected to ground, check the (K52) Evap 
Purge Control circuit in the Evap Purge Solenoid harness connector. 


NOTE: The test light should not be illuminated. 


SOLENOID- 
EVAP PURGE 
(GAS) 


3 
2 
1 


BLACK ° 


81848046 


Is Ше test light illuminated and bright with the actuator ON (100%) and not illuminated with the actua- 
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tor OFF (0926)? 
Yes >> Heplace the Evap Purge Solenoid in accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Evap Purge Sole- 
noid and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 
With the ignition on. 


e Set Condition: 
The PCM detects that the Fuel Level Sensor circuit voltage is implausible. 


Possible Causes 


INTERMITTENT DTC 
N4) FUEL LEVEL SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 
N4) FUEL LEVEL SIGNAL 1 CIRCUIT SHORTED TO GROUND 


N4) FUEL LEVEL SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 
Z965) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

FUEL LEVEL SENSOR 

INSTRUMENT CLUSTER (CCN) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
(N4) FUEL LEVEL SIGNAL 1 CIRCUIT SHORTED TO THE (Z965) GROUND CIRCUIT 
( 
( 


Diagnostic Test 


1. prc is АСТМЕ 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (N4) FUEL LEVEL SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Fuel Level Sensor connector. 
Disconnect the Instrument Cluster (CCN) connector. 
Turn the ignition on. 


Measure the voltage of the (N4) Fuel Level Signal 1 circuit in the Fuel 
Level Sensor harness connector. 


Is there any voltage present? 


Yes >> Repair the (М4) Fuel Level Signal 1 circuit for a short to 


voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ия. pic 
ENGINE - DIAGNOSIS AND TESTING). 21-44 PMP — B18480fd 


(AWD) (FWD) 


No >> Со to З 


РМ 


3. (М4) FUEL LEVEL SIGNAL 1 CIRCUIT SHORTED TO GROUND 
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9 - 411 


Turn the ignition off. 


Measure the resistance between ground and the (N4) Fuel Level Signal 
1 circuit in the Fuel Level Sensor harness connector. 


Is the resistance above 100 ohms? 


Yes >> Goto4 
No >> Repair the (М4) Fuel Level Signal 1 circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
FUEL 
PUMP C1 
(AWD) 


MODULE- 


FUEL 
PUMP 
(FWD) 


81848107 


4. (N4) FUEL LEVEL SIGNAL 1 CIRCUIT SHORTED TO THE (2965) GROUND CIRCUIT 


Measure the resistance between the (N4) Fuel Level Signal 1 circuit 
and the (Z965) Ground circuit in the Fuel Level Sensor harness con- 
nector. 


Is the resistance above 100 ohms? 


>> Со 05 


Мо >> Repair the (М4) Fuel Level Signal 1 circuit for a short to the 
(Z965) Ground circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


5. (N4) FUEL LEVEL SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 


MODULE- 
FUEL 
PUMP C1 
(AWD) 


MODULE- 
FUEL 
PUMP 
{FWD} 


8184811c 


Measure the resistance of the (N4) Fuel Level Signal 1 circuit between 
the Fuel Level Sensor harness connector and the Instrument Cluster 
(CCN) harness connector. 


15 the resistance below 5.0 ohms? 


>> Go to 6 


No >> Repair the (N4) Fuel Level Signal 1 circuit for an open cir- 
cuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


16 | 


Па 
=) 


па = 
га 
ооо Ҹо 
0000 [= = = ы и) 


CLUSTER С2 


81848128 
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6. (2965) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance between ground and the (Z965) Ground circuit 
in the Fuel Level Sensor harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 7 


No >> Repair the (Z965) Ground for an open circuit or high resis- 
tance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- MODULE- 
FUEL FUEL 
PUMP C1 PUMP 


(AWD) (FWD) 81848137 


7. FUEL LEVEL SENSOR 
Turn the ignition off. 


Connect the Instrument Cluster (CCN) connector. 


Connect a jumper wire between the (Z965) Ground circuit and the (N4) 
Fuel Level Signal 1 circuit in the Fuel Level Sensor harness connector. 


Turn the ignition on. 
With the scan tool, read the Fuel Level Sensor 1 signal voltage. 


Is the voltage below 1.0 volt with the jumper wire in place? 3 
Yes >> Replace the Fuel Level Sensor in accordance with the Ser- в 
vice Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - молк. иза 
ENGINE - DIAGNOSIS AND TESTING). ped м — 8184819b 


No >> Со 108 


8. INSTRUMENT CLUSTER (ССМ) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Level Sensor 
and the Instrument Cluster (CCN). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Instrument Cluster (CCN) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 
e Set Condition: 


The РОМ detects that the Fuel Level Sensor circuit is shorted low. 


Possible Causes 


PM 


INTERMITTENT DTC 
(N4) FUEL LEVEL SIGNAL 1 CIRCUIT SHORTED TO GROUND 


(N4) FUEL LEVEL SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL LEVEL SENSOR 


INSTRUMENT CLUSTER (CCN) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 


DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 


DIAGNOSIS AND TESTING) 


2. (N4) FUEL LEVEL SIGNAL 1 CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Disconnect the Fuel Level Sensor connector. 
Disconnect the Instrument Cluster (CCN) connector. 
Measure the resistance between ground and the (N4) Fuel Level Signal 
1 circuit in the Fuel Level Sensor harness connector. 
Is the resistance above 100 ohms? 


Yes >> Со to З 


No >> Repair the (N4) Fuel Level Signal 1 circuit for a short to 
ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
FUEL 
PUMP C1 
(AWD) 


MODULE- 
FUEL 
PUMP 
(FWD) 


8184810f 
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3. (N4) FUEL LEVEL SIGNAL 1 CIRCUIT OPEN CIRCUIT OR HIGH RESISTANCE 


Measure the resistance of the (N4) Fuel Level Signal 1 circuit between 
the Fuel Level Sensor harness connector and the Instrument Cluster 
(CCN) harness connector. 


15 the resistance below 5.0 ohms? 


Yes >> Go to 4 


No >> Repair the (N4) Fuel Level Signal 1 circuit for an open cir- 
cuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


16 
ДАТА 
Е 
10 [ш C CN CI CI C C ш Шш! 1 
20 Er ELELE [= ш = и ш! 11 


CLUSTER С2 81848128 


Па 
=) 


4. FUEL LEVEL SENSOR 


Turn the ignition off. 

Connect the Instrument Cluster (CCN) connector. 

Turn the ignition on. 

With the scan tool, read the Fuel Level Sensor 1 signal voltage. 


Is the voltage above 4.5 volts with the Fuel Level Sensor harness disconnected? 
Yes >> Replace the Fuel Level Sensor in accordance with the service information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 5 


5. INSTRUMENT CLUSTER (ССМ) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Level Sensor 
and the Instrument Cluster (CCN). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Instrument Cluster (CCN) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9 - 416 
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P0463-FUEL LEVEL SENSOR 1 HIGH CIRCUIT 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the (N4) Fuel Level Signal 1 circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(N4) FUEL LEVEL SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 


(N4) FUEL LEVEL SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 
(2965) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL LEVEL SENSOR 


INSTRUMENT CLUSTER (CCN) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC Is ACTIVE 

Ignition on, engine not running. 

With the scan tool, select View DTCs. 
Is the status Active for this DTC? 

Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (N4) FUEL LEVEL SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the Fuel Level Sensor connector. 
Disconnect the Instrument Cluster (CCN) connector. 
Turn the ignition on. 


Measure the voltage of the (N4) Fuel Level Signal 1 circuit in the Fuel 
Level Sensor harness connector. 


Is there any voltage present? 


Yes >> Repair the (М4) Fuel Level Signal 1 circuit for a short to 


voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - Weis. кейіне 
ENGINE - DIAGNOSIS AND TESTING). rue сі P 81848014 


(AWD) (FWD) 


No >> Со to З 
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3. (N4) FUEL LEVEL SIGNAL 1 OPEN OR HIGH RESISTANCE 


PM 


Turn the ignition off. 


Measure the resistance of the (N4) Fuel Level Signal 1 circuit between 
the Fuel Level Sensor harness connector and the Instrument Cluster 
(CCN) harness connector. 

Is the resistance below 5.0 ohms? 
Yes >> Go to 4 


No >> Repair the (N4) Fuel Level Signal 1 circuit for an open cir- 
cuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


4. (2965) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


16 | 


Па 
=) 


па = 

Е 
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CLUSTER С2 


81848128 


Measure Ше resistance between ground and the (2965) Ground circuit 
in the Fuel Level Sensor harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со 105 
Мо >> Repair the (2965) Ground circuit for an open circuit or high 
resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Б. FUEL LEVEL SENSOR 


FUEL FUEL 
PUMP C1 PUMP 
(AWD) (FWD) 


MODULE- 


81848137 


Turn the ignition off. 

Connect the Instrument Cluster (CCN) connector. 

Connect a jumper wire between the (N4) Fuel Level Signal 1 circuit and 
the (Z965) Ground in the Fuel Level Sensor harness connector. 

Turn the ignition on. 

With the scan tool, read the Fuel Level Sensor 1 signal voltage. 


Is the voltage below 1.0 volt with the jumper wire in place? 


Yes >> Replace the Fuel Level Sensor in accordance with the Ser- 


vice Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


MODULE- 


MODULE- 
FUEL FUEL 

PUMP C1 PUMP 
(AWD) {FWD} 


8184813b 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 419 


6. INSTRUMENT CLUSTER (CCN) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Level Sensor 
and the Instrument Cluster (CCN). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Instrument Cluster (CCN) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-420 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


P0480-COOLING FAN 1 CONTROL CIRCUIT 
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8183dc17 


For a complete wiring diagram Refer to Section 8W. 


РМ = ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 421 


e When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. 

e Set Condition: 
An open or shorted circuit is detected in the Low/High Rad Fan Control circuit. One Trip Fault. Three good 
trips to turn off the MIL. 


Possible Causes 


A16) FUSED (В+) CIRCUITS 
N201) LOW/HIGH/HIGH RAD FAN CONTROL CIRCUIT SHORTED TO BATTERY VOLTAGE 


N201) LOW/HIGH RAD FAN CONTROL CIRCUIT OPEN 

N201) LOW/HIGH RAD FAN CONTROL CIRCUIT SHORTED TO GROUND 
LOW/HIGH RAD FAN RELAY 

TOTALLY INTEGRATED POWER MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . RADIATOR COOLING FAN MODULE OPERATION 


Ignition on, engine not running. 
With a scan tool, select Radiator Cooling Fan Relay #1 Control State to actuate the Cooling Fan (Low/High). 


Is the one Cooling Fan operating? 


Yes >> Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


No >> Go То 2 


2. (А16) FUSED В+ CIRCUIT 


Ignition on. 

Disconnect the Low/High Rad Relay harness connector. 1, 

Using a 12-volt test light connected to ground, probe the (A16) Fused -N с SH 
B+ circuit in the Low/High Rad Relay harness connector. || < (C2) 


Does the test light illuminate brightly? 


Yes >> Go To 3 


No >> Repair the (A16) Fused B+ circuit. Inspect the related fuse 
and repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 


RELAY- 
RADIATOR 
FAN-LOW/ 

HIGH 
(IN F/RB) 


8183ea09 


9-422 ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
3. LOW/HIGH RAD FAN CONTROL CIRCUIT 

Turn the ignition on, engine not running. 

With a scan tool, select Radiator Cooling Fan Relay #1 Control State, {Si 
Toggle, to actuate the Cooling Fan (Low/High). 


Using a 12-volt test light connected to battery voltage, probe the (N201) 
Low/High Rad Fan Control circuit in the Low/High Rad Relay harness 
connector. 


Does the test light illuminate brightly and flash on and off? 


Yes >> Replace the Low/High Rad Fan Relay. 


Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 


No >> Go To 4 


RELAY- 
RADIATOR 
FAN-LOW/ 

HIGH 
(IN F/RB) 


8183ea0d 


4. (N201) LOW/HIGH RAD FAN CONTROL CIRCUIT SHORTED TO BATTERY VOLTAGE 


Disconnect the TIPM C11 harness connector. 
Using a voltmeter, measure the voltage of the (N201) Low/High Rad 
Fan Control circuit in the Low/High Rad Relay harness connector. 

Is there voltage present? 


Yes >> Hepair the short to voltage in the (N201) Low/High Rad Fan 
Control circuit 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 


No >> Go To 5 


RELAY- 
RADIATOR 
FAN-LOW/ 
HIGH 
(IN F/RB) 


8183еа12 


РМ —Л—————— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 423 


5. (N201) LOW/HIGH RAD FAN CONTROL CIRCUIT OPEN 


Measure the resistance of the (N201) Low/High Fan Control circuit from 
the Low/High Rad Relay harness connector to the TIPM C11 harness 


connector. [0] "5 
Is the resistance below 5.0 ohms? Go) 


Yes >> Go To 6 


No >> Repair the open in the (N201) Low/High Fan Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 7 А5 
9 - ENGINE - STANDARD PROCEDURE) 


6. (N201) LOW/HIGH RAD FAN CONTROL CIRCUIT SHORTED TO 


GROUND M 
Measure the resistance between ground and the (N201) Low/High Fan x 
Control circuit in the TIPM C11 harness connector. MODULE- RELAY- 
TOTALLY RADIATOR 
Is the resistance below 100 ohms? INTEGRATED FAN-LOW/ 
POWER C11 HIGH 
Yes >> Repair the short to ground in the (N201) Low/High Fan (IN FIRB) 
Control circuit. 8183ea16 


Perform the POWERTRAIN VERIFICATION TEST. (Refer to 


9 - ENGINE - STANDARD PROCEDURE) 


No >> Replace the Totally Integrated Power Module in accordance | SH 
with the Service Information. 


Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 


MODULE- 
TOTALLY 
INTEGRATED 
POWER С11 


8183ea1a 


9-424 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


P0481-COOLING FAN 2 CONTROL CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 


РМ----------------------ҒІСІМЕ ELECTRICAL DIAGNOSTICS - GPEC 9 - 425 


e When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. 

e Set Condition: 
An open or shorted circuit is detected in the High Speed Rad Fan Control circuit. One Trip Fault. Three good 
trips to turn off the MIL. 


Possible Causes 


(A16) FUSED (B+) CIRCUITS 

(N112) RAD FAN RELAY CONTROL CIRCUIT SHORTED TO BATTERY VOLTAGE 
( 

( 


N112) RAD FAN RELAY CONTROL CIRCUIT OPEN 

N112) RAD FAN RELAY CONTROL CIRCUIT SHORTED TO GROUND 
MED/HIGH RAD FAN RELAY 

SERIES/PARALLEL RAD FAN RELAY 

TOTALLY INTEGRATED POWER MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . RADIATOR COOLING FAN MODULE OPERATION 


Ignition on, engine not running. 
With a scan tool, actuate both the Radiator Cooling Fan Relays #1 and #2. 


Are both cooling fan operating at medium speed? 


Yes >> Hefer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


No >> Go To2 


2. (A16) FUSED B« CIRCUIT 


Ignition on. 


Disconnect the Med/High Rad Fan Relay from the Fuse/Relay Block. 
Disconnect the Series/Parallel Rad Fan Relay from the Fuse/Relay 
Block. 


Using a 12-volt test light connected to ground, probe the (A16) Fused 
B+ circuit at both the Med/High Rad Fan Relay and the Series/Parallel 
Rad Fan Relay connectors. 


Does the test light illuminate brightly at each terminal? 64 


Yes >> Go To З 


No >> Hepair the (A16) Fused В+ circuit. Inspect the related fuse 
and repair as necessary. 


Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) E 
RADIATOR 
FAN-MEDIUM/ 
HIGH 
(IN F/RB) 


8183ed29 


9-426 ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
3. MED/HIGH RAD FAN RELAY 

Install the Series/Parallel Rad Fan Relay. 

Turn the ignition on, engine not running. {5} 


With a scan tool, select Radiator Cooling Fan Relay #2 Control State, 
Toggle, to actuate the Cooling Fan (Med/High Rad Fan Relay). 


Using a 12-volt test light connected to battery voltage, probe the (N112) 
Rad Fan Relay Control circuit at the Med/High Rad Fan Relay. 
Does the test light illuminate brightly and flash on and off? 


Yes >> Replace the Med/High Rad Fan Relay. 


Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 


No >> Go To 4 


C5 


RELAY- 
RADIATOR 
FAN-MEDIUM/ 
HIGH 
(IN F/RB) 


8183ed9d 
4. SERIES/PARALLEL RAD FAN RELAY) 
Remove the Series/Parallel Rad Fan Relay. 
Install the Med/High Rad Fan Relay. за + 


Turn the ignition on, engine not running. 


With a scan tool, select Radiator Cooling Fan Relay #2 Control State, 
Toggle, to actuate the Cooling Fan (Series/Parallel Rad Fan Relay). 


Using a 12-volt test light connected to battery voltage, probe the (N112) 
Rad Fan Relay Control circuit at the Series/Parallel Rad Fan Relay. 
Does the test light illuminate brightly and flash on and off? 


Yes >> Replace the Series/Parallel Rad Fan Relay. 


Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 


No >> Со То 5 


85 


RELAY- 
RADIATOR 
FAN-SERIES/ 
PARALLEL 
(IN F/RB) 


8183eda5 


РМ —Л———— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


9 - 427 


5. (N112) RAD FAN RELAY CONTROL CIRCUIT SHORTED TO BATTERY VOLTAGE 


Disconnect the TIPM C11 harness connector. 
Using a voltmeter, measure the voltage of the (N112) Rad Fan Relay 
Control circuit in the Med/High Rad Fan Relay harness connector. 

Is there voltage present? 


Yes >> Repair the short to voltage in Ше (N112) Rad Fan Relay 
Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 


No >> Go To 6 


6. (N112) RAD FAN RELAY CONTROL CIRCUIT OPEN 


C5 


RELAY- 
RADIATOR 
FAN-MEDIUM/ 
HIGH 
(IN FIRB) 


8183edd5 


Measure the resistance of the (N112) Rad Fan Relay Control circuit 
from the Med/High Rad Fan Relay harness connector to the TIPM C11 
harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go To 7 


No >> Repair the open in the (N112) Rad Fan Relay Control cir- 
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 


22 C5 


MODULE- RELAY- 
TOTALLY RADIATOR 


INTEGRATED FAN-MEDIUM/ 
POWER C11 HIGH 


(IN F/RB) 
8183edd9 


9-428 ENGINE ELECTRICAL DIAGNOSTICS - СРЕС 


ra (N112) RAD FAN RELAY CONTROL CIRCUIT SHORTED TO GROUND 


PM 


Measure the resistance between ground and the (N112) Rad Fan Relay 
Control circuit in the TIPM C11 harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the short to ground in the (N112) Rad Fan Relay 
Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 


No >> Replace the Totally Integrated Power Module in accordance 
with the Service Information. 


Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C11 


8183eddd 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 429 
P0501-VEHICLE SPEED SENSOR 1 PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The vehicle speed sensor rationality is a continuous test that monitors the vehicle speed sensor for lack of activity. 
The rationality will not run if a limp-in exists for MAP, Throttle Position, and Engine Coolant Temperature. If vehicle 
speed sensor is below a minimum threshold for a period of time after the vehicle is operated at a sufficient load, a 
failure will be indicated. 
е When Monitored: 
With the engine running, transmission not in park or neutral, brakes not applied, and engine RPM greater than 
1500. 
• Set Condition: 
This code will set if no vehicle speed signal is received from the ABS Module for more than 11 seconds for 2 
consecutive trips. Two Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


ACTIVE BUS OR COMMUNICATION DTCS 
TIRE CIRCUMFERENCE 
PCM 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. ACTIVE DTC 


Ignition on, engine not running. 


NOTE: Check for any Bus Communication DTCs. If no Bus or Communication DTCs are set, check for active 
DTCs in the Anti-Lock Brake Module. Any bus, communication, or VSS DTCs in the Anti-Lock Brake Module 
must be properly diagnosed before continuing. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Refer to the *CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. VISUAL INSPECTION 


NOTE: This code can set due to tire circumference differences and from the front or rear wheels being on 
a slippery surface while the opposite tires are not. 

This code may also set on a hard acceleration on loose gravel or during other off road driving conditions. 

Check tire pressure of all the tires. 

Check tire wear on all the tires. 

Ask the customer what the road and driving conditions were like when the fault set. 


Were any problems found? 


Yes >> Repair as necessary. If the code set during a front OR rear wheel spin condition, no repair is necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 103 


9-430 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


СА POWERTRAIN CONTROL MODULE (PCM) 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors related to this circuit. 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ----------------------ҒИІСІМЕ ELECTRICAL DIAGNOSTICS - GPEC 


P0501-VEHICLE SPEED SENSOR 1 PERFORMANCE (MTX NON-ABS) 


9 - 431 


ri cric EL E T MODULE- 
| POWERTRAIN 
| vEucup | CONTROL 
5YOLT SENSOR SPEED | 
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ҮШРК YL/PK 
е • 5336 


[1 


$ 
9% е 


vr 
89 


m 


SENSOR- 
VEHICLE 
SPEED 

(GAS MTX) 


MODULE- 
POWERTRAIN 
CONTROL C1 

(GAS) 


8181694е 


For а complete wiring diagram Refer to Section 8W 


9-432 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects an implausible voltage on the Vehicle Speed Sensor circuit. 


Possible Causes 


INTERMITTENT DTC 

F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

K75) VEHICLE SPEED SIGNAL CIRCUIT SHORTED TO VOLTAGE 

F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

K75) VEHICLE SPEED SIGNAL CIRCUIT SHORTED TO GROUND 

F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K75) VEHICLE SPEED SIGNAL CIRCUIT 
F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K914) SENSOR GROUND CIRCUIT 
K75) VEHICLE SPEED SIGNAL CIRCUIT SHORTED TO THE (K914) SENSOR GROUND CIRCUIT 
F856) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K75) VEHICLE SPEED SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

K914) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

VEHICLE SPEED SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 16 ACTIVE 
Start the engine. 
Allow the engine to reach normal operating temperature. 


NOTE: Diagnose and repair any system voltage or sensor reference voltage DTCs before continuing with 
this test. 


NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


РМ —Л————————— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 433 


2. (F856) 5 VOLT SUPPLY CIRCUIT VOLTAGE 


Turn the ignition off. 


Disconnect the Vehicle Speed Sensor connector. {Sik 
Turn the ignition on. 1 BLACK 


Measure the voltage of the (F856) 5 Volt Supply circuit in the Vehicle 
Speed Sensor harness connector. 


Is the voltage between 4.5 and 5.5 volts? 
Yes >> Goto3 à (е = | | 


Мо >> Go to 7 


SENSOR- 
VEHICLE 


SPEED 
(GAS MTX) 818798ae 


2. (K75) VEHICLE SPEED SIGNAL CIRCUIT VOLTAGE 
Measure the voltage of the (K75) Vehicle Speed Signal circuit in the 


Vehicle Speed Sensor harness connector. 


Is the voltage between 4.5 and 5.5 volts? 3 EP 
Yes >> Goto4 um 7 (2) 
— f o 
о о 1 


Мо >> Go to 11 
SENSOR- 


VEHICLE 


SPEED 
(GAS MTX) 818798b2 


o 


4. (K914) SENSOR GROUND CIRCUIT TEST 


Turn the ignition off. 

Using a 12 volt test light connected to 12 volts, check the (K914) Sensor Ground in the Vehicle Speed Sensor 
harness connector. 

NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 
tion to the battery. 


Is the test light illuminated and bright? 


Yes >> Со to 5 
No >> Go to 15 


9 - 434 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


5. (Е856) 5 VOLT SUPPLY CIRCUIT SHORTED ТО THE (K75) VEHICLE SPEED SIGNAL CIRCUIT 

Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) connector. {Si 
Measure the resistance between the (F856) 5 Volt Supply circuit and [0] 3 1 BÜAGK 

the (K75) Vehicle Speed Signal circuit in the Vehicle Speed Sensor har- (бо 


ness connector. 


Is the resistance above 100 ohms? 


Yes >> Со 106 * 


No >> Repair the (F856) 5 Volt Supply circuit for a short to the 
(K75) Vehicle Speed Signal circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - VEHICLE 
ENGINE - DIAGNOSIS AND TESTING). SPEER 818798be 


(GAS MTX) 


SENSOR- 


6. VEHICLE SPEED SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Vehicle Speed Sen- 
sor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 


Inspect the Vehicle Speed Sensor for any condition that would result in an incorrect signal, such as damage, cor- 
rosion, or contamination. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace the Vehicle Speed Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


7; (F856) 5 VOLT SUPPLY CIRCUIT SHORTED ТО VOLTAGE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. re 
Turn the ignition on. 1 BLACK 


Measure the voltage of the (F856) 5 Volt Supply circuit in the Vehicle (C2) 
Speed Sensor harness connector. o 


15 there any voltage present? 


Yes >> Repair the (F856) 5 Volt Supply circuit for a short to volt- ° | = | ' 


аде. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - КЕТІК 
ENGINE - DIAGNOSIS AND TESTING). VEHICLE 


SPEED 
No >> Со to 8 (GAS MTX) 818798ae 


РМ —————————————— — — ——- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


8. (F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


9 - 435 


Turn the ignition off. 
Measure the resistance between ground and the (F856) 5 Volt Supply 
circuit in the Vehicle Speed Sensor harness connector. 

Is the resistance above 100 ohms? 


Yes >> Go to 9 


No >> Repair the (F856) 5 Volt Supply circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


ШЕМЕН 
r3 


3 oo 1 


SENSOR- 
VEHICLE 
SPEED 


(GAS MTX) 818798b6 


9. (F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K914) SENSOR GROUND CIRCUIT 


Measure the resistance between the (F856) 5 Volt Supply circuit and 
the (K914) Sensor Ground circuit in the Vehicle Speed Sensor harness 
connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 10 


No >> Repair the (F856) 5 Volt Supply circuit for a short to the 
(K914) Sensor Ground circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
VEHICLE 
SPEED 


(GAS MTX) 818798c3 
1 0. (F856) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (F856) 5 Volt Supply circuit between the 
Vehicle Speed Sensor harness connector and the Powertrain Control 
Module (PCM) harness connector. XH 


Is the resistance below 5.0 ohms? 


Yes >> Со to 16 


No >> Repair the (F856) 5 Volt Supply circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


BLACK 


SENSOR- 
VEHICLE 
SPEED 
(GAS MTX) 


MODULE- 
POWERTRAIN 


CONTROL C1 


БАБ) 818798cb 


9-436 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


1 1 . (K75) VEHICLE SPEED SIGNAL CIRCUIT SHORTED TO VOLTAGE 


PM 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (K75) Vehicle Speed Signal circuit in the 
Vehicle Speed Sensor harness connector. 
Is there any voltage present? 


Yes >> Repair the (K75) Vehicle Speed Signal circuit for a short to 
voltage. 
Perform the PCM Verification Test Ver. 


ENGINE - DIAGNOSIS AND TESTING). 
No >> Со to 12 


1 (Refer to 9 - 


SENSOR- 
VEHICLE 
SPEED 


BLACK [Fo зр 
45) 


(GAS MTX) 818798b2 
1 2. (K75) VEHICLE SPEED SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Measure the resistance between ground and the (K75) Vehicle Speed {Si 
Signal circuit in the Vehicle Speed Sensor harness connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 13 
No >> Repair the (K75) Vehicle Speed Signal circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 
ENGINE - DIAGNOSIS AND TESTING). 


1 (Refer to 9 - 


б 


0 
0 


(GAS MTX) 


818798ba 


1 З. (K75) VEHICLE SPEED SIGNAL CIRCUIT SHORTED ТО (К914) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K75) Vehicle Speed Signal circuit 
and the (K914) Sensor Ground circuit in the Vehicle Speed Sensor har- 
ness connector. 


Is the resistance above 100 ohms? 


>> Со to 14 


No >> Repair the (K75) Vehicle Speed Signal circuit for a short to 
the (K914) Sensor Ground circuit. 
Perform the PCM Verification Test Ver. 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


1 (Refer to 9 - 


SENSOR- 
VEHICLE 
SPEED 

(GAS MTX) 


818798c7 


РМ — ——————————————————— 


1 4. (K75) VEHICLE SPEED SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


9 - 437 


Measure the resistance of the (K75) Vehicle Speed Signal circuit 
between the Vehicle Speed Sensor harness connector and the Power- 
train Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
>> Со to 16 


>> Repair the (K75) Vehicle Speed Signal circuit for an open 
circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


о 


SENSOR- 
VEHICLE 
SPEED 
(GAS MTX) 


818798cf 


15. (K914) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 


Measure the resistance of the (K914) Sensor Ground circuit between 
the Vehicle Speed Sensor harness connector and the Powertrain Con- 
trol Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
>> Со to 16 


>> Hepair the circuit for an open circuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


MODULE- 
POWERTRAIN 
CONTROL C1 

(GAS) 


а 
П = 30 
3 
6 


» (5) 


1 6 


5 


BLACK 


SENSOR- 
VEHICLE 
SPEED 
(GAS MTX) 


818798aa 


9 - 438 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


1 6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Vehicle Speed Sen- 
sor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------ ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 439 
P0501-VEHICLE SPEED SENSOR 1 PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The vehicle speed sensor rationality is a continuous test that monitors the vehicle speed sensor for lack of activity. 
The rationality will not run if a limp-in exists for MAP, Throttle Position, and Engine Coolant Temperature. If vehicle 
speed sensor is below a minimum threshold for a period of time after the vehicle is operated at a sufficient load, a 
failure will be indicated. 
е When Monitored: 
With the engine running, transmission not in park or neutral, brakes not applied, and engine rpm greater than 
1500. 
• Set Condition: 
This code will set if no vehicle speed signal is received from the ABS Module for more than 11 seconds for 2 
consecutive trips. Two Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


ACTIVE BUS OR COMMUNICATION DTCS 
TIRE CIRCUMFERENCE 
PCM 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. ACTIVE DTC 


Ignition on, engine not running. 


NOTE: Check for any Bus Communication DTCs. If no Bus or Communication DTCs are set, check for active 
DTCs in the Anti-Lock Brake Module. Any bus, communication, or VSS DTCs in the Anti-Lock Brake Module 
must be properly diagnosed before continuing. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Refer to the *CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. VISUAL INSPECTION 


NOTE: This code can set due to tire circumference differences and from the front or rear wheels being on 
a slippery surface while the opposite tires are not. 

This code may also set on a hard acceleration on loose gravel or during other off road driving conditions. 

Check tire pressure of all the tires. 

Check tire wear on all the tires. 

Ask the customer what the road and driving conditions were like when the fault set. 


Were any problems found? 


Yes >> Repair as necessary. If the code set during a front OR rear wheel spin condition, no repair is necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 103 


9-440 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


d POWERTRAIN CONTROL MODULE (PCM) 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors related to this circuit. 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ —Л———— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


P0503-VEHICLE SPEED SENSOR 1 ERRATIC (MTX NON-ABS) 


9 - 441 


5 VOLT SENSOR 
SUPPLY GROUND 
2Yc1 30 Y €1 
F856 К914 
2 2 
ҮШРК DB/PK 
12 ХУ 6104 им 
K914 
18 
BRANT 
2 


SENSOR 
GROUND 


5 VOLT 
SUPPLY 


F856 F856 
2 2 
ҮШРК YL/PK 
е • 5336 


Т — — TT] MODULE. 


POWERTRAIN 
| CONTROL 


VEHICLE 
SPEED 


SIGNAL 


[1 


9% е 


89 


В! 


МЕНІСІЕ 
SPEED 
(GAS MTX) 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


8181694е 


For а complete wiring diagram Refer to Section 8W 


9-442 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects an implausible voltage on the Vehicle Speed Sensor circuit. 


Possible Causes 


INTERMITTENT DTC 

F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

K75) VEHICLE SPEED SIGNAL CIRCUIT SHORTED TO VOLTAGE 

F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

K75) VEHICLE SPEED SIGNAL CIRCUIT SHORTED TO GROUND 

F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K75) VEHICLE SPEED SIGNAL CIRCUIT 
F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K914) SENSOR GROUND CIRCUIT 
K75) VEHICLE SPEED SIGNAL CIRCUIT SHORTED TO THE (K914) SENSOR GROUND CIRCUIT 
F856) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K75) VEHICLE SPEED SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

K914) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

VEHICLE SPEED SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 16 ACTIVE 
Start the engine. 
Allow the engine to reach normal operating temperature. 


NOTE: Diagnose and repair any system voltage or sensor reference voltage DTCs before continuing with 
this test. 


NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


РМ ——————————————— — — ——— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 443 


2. (F856) 5 VOLT SUPPLY CIRCUIT VOLTAGE 


Turn the ignition off. 


Disconnect the Vehicle Speed Sensor connector. {Sik 
Turn the ignition on. 1 BLACK 


Measure the voltage of the (F856) 5 Volt Supply circuit in the Vehicle 
Speed Sensor harness connector. 


Is the voltage between 4.5 and 5.5 volts? 
Yes >> Goto3 à (е = | | 


Мо >> Go to 7 


SENSOR- 
VEHICLE 


SPEED 
(GAS MTX) 818798ae 


2. (K75) VEHICLE SPEED SIGNAL CIRCUIT VOLTAGE 
Measure the voltage of the (K75) Vehicle Speed Signal circuit in the 


Vehicle Speed Sensor harness connector. 


Is the voltage between 4.5 and 5.5 volts? 3 EP 
Yes >> Goto4 um 7 (2) 
— f o 
о о 1 


Мо >> Go to 11 
SENSOR- 


VEHICLE 


SPEED 
(GAS MTX) 818798b2 


o 


4. (K914) SENSOR GROUND CIRCUIT TEST 


Turn the ignition off. 

Using a 12 volt test light connected to 12 volts, check the (K914) Sensor Ground in the Vehicle Speed Sensor 
harness connector. 

NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 
tion to the battery. 


Is the test light illuminated and bright? 


Yes >> Со to 5 
No >> Go to 15 


9-444 ENGINE ELECTRICAL DIAGNOSTICS - GPEC ——— — — — — — ———— —————————— PM 


5. (Е856) 5 VOLT SUPPLY CIRCUIT SHORTED ТО THE (K75) VEHICLE SPEED SIGNAL CIRCUIT 

Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) connector. {Si 
Measure the resistance between the (F856) 5 Volt Supply circuit and [0] 3 1 BÜAGK 

the (K75) Vehicle Speed Signal circuit in the Vehicle Speed Sensor har- (бо 


ness connector. 


Is the resistance above 100 ohms? 


Yes >> Со 106 * 


No >> Repair the (F856) 5 Volt Supply circuit for a short to the 
(K75) Vehicle Speed Signal circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - VEHICLE 
ENGINE - DIAGNOSIS AND TESTING). SPEER 818798be 


(GAS MTX) 


SENSOR- 


6. VEHICLE SPEED SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Vehicle Speed Sen- 
sor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 


Inspect the Vehicle Speed Sensor for any condition that would result in an incorrect signal, such as damage, cor- 
rosion, or contamination. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace the Vehicle Speed Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


7; (F856) 5 VOLT SUPPLY CIRCUIT SHORTED ТО VOLTAGE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. re 
Turn the ignition on. 1 BLACK 


Measure the voltage of the (F856) 5 Volt Supply circuit in the Vehicle (C2) 
Speed Sensor harness connector. o 


15 there any voltage present? 


Yes >> Repair the (F856) 5 Volt Supply circuit for a short to volt- ° | = | ' 


аде. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - КЕТІК 
ENGINE - DIAGNOSIS AND TESTING). VEHICLE 


SPEED 
No >> Со to 8 (GAS MTX) 818798ae 


РМ —————————————— — — ——- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


8. (F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


9 - 445 


Turn the ignition off. 
Measure the resistance between ground and the (F856) 5 Volt Supply 
circuit in the Vehicle Speed Sensor harness connector. 

Is the resistance above 100 ohms? 


Yes >> Go to 9 


No >> Repair the (F856) 5 Volt Supply circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


ШЕМЕН 
r3 


3 oo 1 


SENSOR- 
VEHICLE 
SPEED 


(GAS MTX) 818798b6 


9. (F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K914) SENSOR GROUND CIRCUIT 


Measure the resistance between the (F856) 5 Volt Supply circuit and 
the (K914) Sensor Ground circuit in the Vehicle Speed Sensor harness 
connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 10 


No >> Repair the (F856) 5 Volt Supply circuit for a short to the 
(K914) Sensor Ground circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
VEHICLE 
SPEED 


(GAS MTX) 818798c3 
1 0. (F856) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (F856) 5 Volt Supply circuit between the 
Vehicle Speed Sensor harness connector and the Powertrain Control 
Module (PCM) harness connector. XH 


Is the resistance below 5.0 ohms? 


Yes >> Со to 16 


No >> Repair the (F856) 5 Volt Supply circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


BLACK 


SENSOR- 
VEHICLE 
SPEED 
(GAS MTX) 


MODULE- 
POWERTRAIN 


CONTROL C1 


БАБ) 818798cb 


9-446 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


1 1 . (K75) VEHICLE SPEED SIGNAL CIRCUIT SHORTED TO VOLTAGE 


PM 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (K75) Vehicle Speed Signal circuit in the 
Vehicle Speed Sensor harness connector. 
Is there any voltage present? 


Yes >> Repair the (K75) Vehicle Speed Signal circuit for a short to 
voltage. 
Perform the PCM Verification Test Ver. 


ENGINE - DIAGNOSIS AND TESTING). 
No >> Со to 12 


1 (Refer to 9 - 


SENSOR- 
VEHICLE 
SPEED 


BLACK [Fo зр 
45) 


(GAS MTX) 818798b2 
1 2. (K75) VEHICLE SPEED SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Measure the resistance between ground and the (K75) Vehicle Speed {Si 
Signal circuit in the Vehicle Speed Sensor harness connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 13 
No >> Repair the (K75) Vehicle Speed Signal circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 
ENGINE - DIAGNOSIS AND TESTING). 


1 (Refer to 9 - 


б 


0 
0 


(GAS MTX) 


818798ba 


1 З. (K75) VEHICLE SPEED SIGNAL CIRCUIT SHORTED ТО (К914) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K75) Vehicle Speed Signal circuit 
and the (K914) Sensor Ground circuit in the Vehicle Speed Sensor har- 
ness connector. 


Is the resistance above 100 ohms? 


>> Со to 14 


No >> Repair the (K75) Vehicle Speed Signal circuit for a short to 
the (K914) Sensor Ground circuit. 
Perform the PCM Verification Test Ver. 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


1 (Refer to 9 - 


SENSOR- 
VEHICLE 
SPEED 

(GAS MTX) 


818798c7 


РМ — ——————————————————— 


1 4. (K75) VEHICLE SPEED SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


9 - 447 


Measure the resistance of the (K75) Vehicle Speed Signal circuit 
between the Vehicle Speed Sensor harness connector and the Power- 
train Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
>> Со to 16 


>> Repair the (K75) Vehicle Speed Signal circuit for an open 
circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


о 


SENSOR- 
VEHICLE 
SPEED 
(GAS MTX) 


818798cf 


15. (K914) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 


Measure the resistance of the (K914) Sensor Ground circuit between 
the Vehicle Speed Sensor harness connector and the Powertrain Con- 
trol Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
>> Со to 16 


>> Hepair the circuit for an open circuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


MODULE- 
POWERTRAIN 
CONTROL C1 

(GAS) 


а 
П = 30 
3 
6 


» (5) 


1 6 


5 


BLACK 


SENSOR- 
VEHICLE 
SPEED 
(GAS MTX) 


818798aa 
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1 6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Vehicle Speed Sen- 
sor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 449 
P0506-IDLE SPEED PERFORMANCE LOWER THAN EXCEPTED 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The objective of the Idle Speed Rationality monitor is to evaluate the ability of the idle speed control system to 
achieve and maintain a steady idle, by monitoring engine RPM during idle. If engine RPM is not within a calibrated 
deadband of target idle speed, a timer is started. If the timer reaches a maximum threshold without any sign of the 
RPM trending towards control, a soft failure is generated. 
e When Monitored: 
With the engine idling in drive (for CVT vehicles) with the brake applied, MAF < 250 талас, air temp > -17.8° 
C (0° F) enable after coolant temp > 70° C (158° F), canister purge < 100% duty cycle, and no VSS, MAF/ 
MAP, ECT, TPS, ETC, CKP Sensor, fuel system, or injector DTCs present. 
e Set Condition: 
Engine speed is 100 RPM or more below target idle speed for 30 seconds. Two Trip Fault. Three good trips 
to turn off the MIL. 


Possible Causes 


AIR INDUCTION SYSTEM LEAKS OR RESTRICTIONS 


PCV SYSTEM LEAKS OR RESTRICTIONS 
THROTTLE BODY 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: It is possible for ETC DTCs to be set at the same time as this DTC. Proceed with this test only if the 
other DTCs Ша! are present are ETC related, but clear them before proceeding. If any other DTCs are set, 
they must be diagnosed and repaired before continuing this test. 

Ignition on, engine not running. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. AIR INDUCTION SYSTEM 

Inspect the air induction system for the following problems: 

Restrictions - dirty air cleaner, foreign material trapped in the air intake tube, etc. 
Leaks - air intake tube connection, air cleaner housing, etc. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со 103 


9-450 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


3 . PCV SYSTEM 


Inspect the PCV system for the following problems: 
Restrictions - sticking valve, collapsed hoses or tubes, obstructed passages or ports, etc. 
Leaks - cracked or damaged hoses or tubes, poor hose or tube connections, РСМ valve stuck open, etc. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Goto4 


4. THROTTLE BODY OPERATION 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Inspect the throttle body for carbon build up or other restrictions. 


Using a straight edge, verify that the throttle plate is not bent. If the throttle plate is bent, the throttle body must be 
replaced. 


Start the engine. 
While the engine is running, lightly tap on the ETC Motor, and listen for the idle to change. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Goto5 


5: POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the throttle body and the 
PCM. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 451 
P0507-IDLE SPEED PERFORMANCE HIGHER THAN EXCEPTED 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The objective of the Idle Speed Rationality monitor is to evaluate the ability of the idle speed control system to 
achieve and maintain a steady idle, by monitoring engine RPM during idle. If engine RPM is not within a calibrated 
deadband of target idle speed, a timer is started. If the timer reaches a maximum threshold without any sign of the 
RPM trending towards control, a soft failure is generated. 
е When Monitored: 
With the engine idling in drive (for CVT vehicles) with the brake applied, МАР < 250 талас, air temp > -17.8? 
C (0° Е) enable after coolant temp > 70? C (158° F), canister purge < 100% duty cycle, and no VSS, MAF/ 
MAP, ECT, TPS, ETC, CKP Sensor, fuel system, or injector DTCs present. 
e Set Condition: 
If the idle speed is 175 RPM or more above the target idle speed for 30 seconds. Two Trip Fault. Three good 
trips to turn off the MIL. 


Possible Causes 


AIR INDUCTION SYSTEM LEAKS OR RESTRICTIONS 
PCV SYSTEM LEAKS OR RESTRICTIONS 


VACUUM LEAKS 
THROTTLE BODY 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: It is possible for ETC DTCs to be set at the same time as this DTC. Proceed with this test only if the 
other DTCs that are present are ETC related, but clear them before proceeding. If any other DTCs are set, 
they must be diagnosed and repaired before continuing this test. 

Ignition on, engine not running. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 

No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


2. AIR INDUCTION SYSTEM LEAKS OR RESTRICTIONS 


Inspect the air induction system for the following problems: 
Restrictions - dirty air cleaner, foreign material trapped in the air intake tube, etc. 
Leaks - air intake tube connection, air cleaner housing, etc. 


Were any problems found? 


Yes >> Repair or replace as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 3 
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3 . PCV SYSTEM 


Inspect the PCV system for the following problems: 
Restrictions - sticking valve, collapsed hoses or tubes, obstructed passages or ports, etc. 


Leaks - cracked or damaged hoses or tubes, hose or tube connections disconnected at РСМ valve or throttle body, 
РСМ valve stuck open, etc. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 4 


4. ENGINE VACUUM LEAKS 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Start the engine. 

Inspect the engine for external vacuum leaks. 

Inspect the engine for internal leaks. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 5 


5. THROTTLE BODY OPERATION 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Inspect the throttle body for carbon build up or other restrictions. 

Using a straight edge, verify that the throttle plate is not bent. If the throttle plate is bent, the throttle body must be 
replaced. 

Start the engine. 

While the engine is running, lightly tap on ETC Motor, and listen for the idle to change. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the throttle body and the 
PCM. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace and program the Powertrain Control Module per Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 453 
P0513-INVALID SKIM KEY 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Ignition on. 
e Set Condition: 
The PCM detects an invalid ignition key. One Trip Fault. 


Possible Causes 


INCORRECT VIN PROGRAMMED IN THE PCM 
NO COMMUNICATION WITH SKREEM/WCM 


NO VIN PROGRAMMED IN THE PCM 
IGNITION KEY 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. ACTIVE DTC 


Ignition on, engine not running. 
With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 
No >> Go to 6 


2. NO COMMUNICATION WITH SKREEM/WCM 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 

With the scan tool, attempt to communicate with the SKREEM/WCM. 


Can the scan tool communicate with the SKREEM/WCM? 


Yes >> Со 103 


Мо >> Refer to Section 8 - Electrical VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS and perform 
the appropriate Diagnostic Procedure. 
Perform the SKREEM/WCM VERIFICATION Test. 


=: SKREEM/WCM TROUBLE CODES SET 
With the scan tool, check for SKREEM/WCM DTCs. 
Are any DTCs present in the SKREEM/WCM? 


Yes >> Refer to Section 8 - Electrical VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS and perform 
the appropriate Diagnostic Procedure. 
Perform the SKREEM/WCM VERIFICATION Test. 


No >> Go to 4 
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4. VIN PROGRAMMED INTO PCM 
With the scan tool, display the VIN that is programmed in the PCM. 


Has a VIN been programmed into the PCM? 


Yes >> Со to 5 


No >> Program the correct VIN into the PCM and retest. 
Perform the SKREEM/WCM VERIFICATION Test. 


5. POWERTRAIN CONTROL MODULE (PCM) 


Turn the ignition off. 

Replace and program the SKREEM/WOM in accordance with the Service Information. 
Ignition on, engine not running. 

With the scan tool, erase all SKREEM/WCM and PCM DTOs. 

Attempt to start the engine. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes | >> NOTE: Before continuing, check the PCM harness connector terminals for corrosion, damage, or termi- 
nal push out. Repair as necessary. Replace and program the Powertrain Control Module in accordance 
with the Service Information. 

Perform the SKREEM/WCM VERIFICATION Test. 


No >> Test Complete. 


6. IGNITION KEY 


NOTE: This DTC could have been set if the SKREEM/WCM harness connector was disconnected, or if the 
SKREEM/WCM was replaced recently. 

NOTE: АП of the ignition keys for this vehicle must be tested to verify proper operation. 

Ignition on, engine not running. 

Verify that the correct VIN is programmed into the PCM and SKREEM/WCM. 

Turn the ignition off. 

Using each vehicle key, turn the ignition on and start the engine. 

With a scan tool, View DTCs for each key. 


Is the status Active for this DTC? 


Yes >> Replace the ignition key. 
Perform the SKREEM/WCM VERIFICATION Test. 
No >> Test Complete. 
NOTE: If this DTC cannot be reset, it could have been an actual theft attempt. 
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P0522-ENGINE OIL PRESSURE SWITCH CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 

With the ignition on and battery voltage greater than 10.4 volts. 
e Set Condition: 

The PCM detects that the (G6) EOP Signal circuit is shorted low. 


Possible Causes 


PM 


INTERMITTENT DTC 
(G6) EOP SIGNAL CIRCUIT SHORTED TO GROUND 


(G6) EOP SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
ENGINE OIL PRESSURE SWITCH 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 


DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC IS ACTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 


DIAGNOSIS AND TESTING) 


2. (G6) EOP SIGNAL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Disconnect the Engine Oil Pressure Switch connector. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (G6) EOP Signal cir- 
cuit in the Engine Oil Pressure Switch harness connector. 
Is the resistance above 100 ohms? 


Yes >> Со 103 


Мо >> Repair Ше (G6) EOP Signal circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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3. (G6) EOP SIGNAL CIRCUIT OPEN CIRCUIT OR HIGH RESISTANCE 


Measure the resistance of the (G6) EOP Signal circuit between the 
Engine Oil Pressure Switch harness connector and the Powertrain Con- 


trol Module (PCM) harness connector. [0] 
Is Ше resistance below 5.0 ohms? 


Yes >> Goto4 DEP 
No >> Repair the (G6) EOP Signal circuit for an open circuit or |, И md " 
high resistance. Шон HOD 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - Hoo 
ENGINE - DIAGNOSIS AND TESTING). Ho perese 
О oo 00 О 
I 
„Н HL 
H 00 Du H SWITCH. 
бо ш |р PRESSURE 
H ud 00 H (GAS) 
1 00 ва т 
MODULE- 
POWERTRAIN 
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4. ENGINE ОП PRESSURE SWITCH 
Turn the ignition off. 
Connect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
With the scan tool, select View DTCs. 
NOTE: The PCM should display an Engine Oil Pressure Sensor Circuit High DTC with the switch discon- 
nected. 
Is the status Active for an Engine Oil Pressure Sensor Circuit High DTC with the switch disconnected? 


Yes >> Нерасе the Engine Oil Pressure Switch in accordance with the service information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 


5. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Engine Oil Pressure 
Switch and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the (G6) EOP Signal circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(G6) EOP SIGNAL CIRCUIT SHORTED TO VOLTAGE 


(G6) EOP SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
ENGINE OIL PRESSURE SWITCH 


POWERTRAIN CONTROL MODULE (PCM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (G6) EOP SIGNAL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 


Disconnect the Engine Oil Pressure Switch connector. 

Disconnect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

Measure the voltage of the (G6) EOP Signal circuit in the Engine Oil 
Pressure Switch harness connector. 


ча? 


3 
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4 
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Is there any voltage present? 


Yes >> Repair the (G6) EOP Signal circuit for a short to voltage. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). ence Ci: 


PRESSURE 


No >> Goto З (GAS) 81848164 
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3. (G6) EOP SIGNAL OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Measure the resistance of the (G6) EOP Signal circuit between the 
Engine Oil Pressure Switch harness connector and the Powertrain Con- (ӨЙ 
trol Module (PCM) harness connector. 
Is the resistance below 5.0 ohms? "E 
Yes >> Со to 4 24 - 00 00 H 96 
No >> Repair the (G6) EOP Signal circuit for an open circuit or q n H [P 
high resistance. n | 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - d pou E 2 E 
ENGINE - DIAGNOSIS AND TESTING). пон 
| = = | — 
|| 00 oo H (GAS) 
1 00 Do 73 
tome 8184814d 


4. ENGINE OIL PRESSURE SWITCH 
Turn the ignition off. 


Connect the Powertrain Control Module (PCM) connector. n 


Connect a jumper wire between ground and the (G6) EOP Signal circuit 
in the Engine Oil Pressure Switch harness connector. ЕЕ (C2) 


Turn the ignition on. 


NOTE: The PCM should display an Engine Oil Pressure Sensor Cir- 
cuit Low DTC with the jumper wire in place. 


Is the status Active for an Engine Oil Pressure Sensor Circuit 
High DTC with the jumper wire in place? 


Yes >> Replace the Engine Oil Pressure Switch in accordance with SWITCH: 


ENGINE OIL 


the Service Information. PRESSURE —À 
(GAS) ca 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING). 
No >> Со to 5 


Б. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Engine Oil Pressure 
Switch and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the (C18) А/С Pressure Sensor Signal circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(C818) A/C PRESSURE SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 
(C18) A/C PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 


(C818) A/C PRESSURE SENSOR SUPPLY CIRCUIT SHORTED TO (C918) A/C PRESSURE SENSOR GROUND 
CIRCUIT 


(C18) A/C PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO (C918) A/C PRESSURE SENSOR GROUND 
CIRCUIT 


(C818) A/C PRESSURE SENSOR SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 
(C18) A/C PRESSURE SENSOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
A/C PRESSURE TRANSDUCER 


TOTALLY INTEGRATED POWER MODULE (TIPM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 


NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (C818) A/C PRESSURE SENSOR SUPPLY CIRCUIT VOLTAGE 
Turn the ignition off. 


Disconnect the A/C Pressure Transducer connector. {Si 
Turn the ignition on. 
2 


Measure the voltage of the (C818) A/C Pressure Sensor Supply circuit 


in the A/C Pressure Transducer harness connector. = (02) 
Is Ше voltage above 4.5 volts? 5 X Р 

Үеѕ >> Со 06 бо 

Мо >> Со to З 
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РМ ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 463 
d. (C818) A/C PRESSURE SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition on. 

Disconnect the Totally Integrated Power Module (TIPM) connector. re 


Measure the resistance between ground and the (C818) A/C Pressure 
Sensor Supply circuit in the A/C Pressure Transducer harness connec- 
tor. 


Is the resistance above 1000 ohms? 
>> Go to 4 


>> Repair the (C818) A/C Pressure Sensor Supply circuit for a 
short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


TRANSDUCER-A/C- 
PRESSURE 


81848147 


4. (C818) A/C PRESSURE SENSOR SUPPLY CIRCUIT SHORTED ТО (C918) A/C PRESSURE SENSOR 


GROUND CIRCUIT 


Measure the resistance between the (C818) A/C Pressure Sensor Sup- 
ply circuit and the (C918) A/C Pressure Sensor Ground circuit in the 
A/C Pressure Transducer harness connector. 


Is the resistance above 100 ohms? 
>> Goto 5 


>> Repair the (C818) A/C Pressure Sensor Supply circuit for a 
short to the (C918) A/C Pressure Sensor Ground circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


TRANSDUCER-A/C- 
PRESSURE 


81848597 
5. (C818) A/C PRESSURE SENSOR SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (C818) A/C Pressure Sensor Supply cir- 

cuit between the A/C Pressure Transducer harness connector and the 

Totally Integrated Power Module (TIPM) harness connector. Xx 


Is the resistance below 5.0 ohms? 


>> Go to 10 
>> Repair the (C818) A/C Pressure Sensor Supply circuit for 
an open circuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 
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PM 


6. (C18) A/C PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Disconnect the Totally Integrated Power Module (TIPM) connector. 


Measure the resistance between ground and the (C18) A/C Pressure 
Sensor Signal circuit in the A/C Pressure Transducer harness connec- 
tor. 


Is the resistance above 100 ohms? 
Yes >> Со 107 


Мо >> Repair the (C18) А/С Pressure Sensor Signal circuit for a 
short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


TRANSDUCER-A/C- 
PRESSURE 
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7; (C18) А/С PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO (С918) А/С PRESSURE SENSOR 
GROUND CIRCUIT 

Measure the resistance between the (C18) A/C Pressure Sensor Signal 

circuit and the (C918) A/C Pressure Sensor Ground circuit in the A/C 

Pressure Transducer harness connector. Xx 


Is the resistance above 100 ohms? 
Yes >> Go to 8 


No >> Repair the (C18) A/C Pressure Sensor Signal circuit for a 
short to the (C918) A/C Pressure Sensor Ground circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


TRANSDUCER-A/C- 
PRESSURE 
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8. (C18) A/C PRESSURE SENSOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (C18) A/C Pressure Sensor Signal circuit 
between the A/C Pressure Transducer harness connector and the 
Totally Integrated Power Module (TIPM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Go to 9 


No >> Repair the (C18) A/C Pressure Sensor Signal circuit for an 
open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


12 3 
ІНЕ 
= 
7 оАоооос (7 са | 
14 шшбпшшыш 8 е 
4 3 
| 215 
— TRANSDUCER-A/C- 


PRESSURE 
MODULE- 


TOTALLY 
INTEGRATED 


POWER CS 818485d7 


РМ ————————————————— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 465 


9. AC PRESSURE TRANSDUCER 


Turn the ignition off. 
Connect the Totally Integrated Power Module (TIPM) connector. (EB 


Connect a jumper wire between the (C818) A/C Pressure Sensor Sup- 
ply circuit and the (C18) A/C Pressure Sensor Signal circuit in the A/C 


Pressure Transducer harness connector. XE 
2 


Turn the ignition on. 
With the scan tool, read the AC Pressure Transducer signal voltage. 


Is the voltage above 4.5 volts with the jumper wire in place? 4 3 


Yes >> Heplace the A/C Pressure Transducer in accordance with 
; у TRANSDUCER-A/C- 
the Service Information. ии желіде 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 818485de 


ENGINE - DIAGNOSIS AND TESTING). 
No >> Со to 10 


1 0. TOTALLY INTEGRATED POWER MODULE (TIPM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the A/C Pressure Trans- 
ducer and the Totally Integrated Power Module (TIPM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Нерасе and program the Totally Integrated Power Module (TIPM) in accordance with the Service Infor- 
mation. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


• Set Condition: 
The РОМ detects that the (C18) А/С Pressure Sensor Signal circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 

(C818) A/C PRESSURE SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(C18) A/C PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(C18) A/C PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO THE (C818) A/C PRESSURE SENSOR 


SUPPLY CIRCUIT 

(C18) A/C PRESSURE SENSOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
(C918) А/С PRESSURE SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
A/C PRESSURE TRANSDUCER 

TOTALLY INTEGRATED POWER MODULE (TIPM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 


NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go То 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (C818) A/C PRESSURE SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 


Disconnect the A/C Pressure Transducer connector. 
Disconnect the Totally Integrated Power Module (TIPM) connector. чат 
Turn the ignition on. 2 (92 
Measure the voltage of the (C818) А/С Pressure Sensor Supply circuit к= X С 
in the А/С Pressure Transducer harness connector. , 
Is there any voltage present? 5. 
Yes >> Repair Ше (C818) А/С Pressure Sensor Supply circuit for a | ° 
short to voltage. 
Perform the PCM Verification Test Мег. 1 (Refer to 9 - еи 
ENGINE - DIAGNOSIS AND TESTING). 818481d3 


No >> Со to З 
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З. (C18) А/С PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (C18) A/C Pressure Sensor Signal circuit in 

the A/C Pressure Transducer harness connector. 45р) 


Is there any voltage present? 


Yes >> Repair the (C18) A/C Pressure Sensor Signal circuit for a 


short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


TRANSDUCER-A/C- 
PRESSURE 


8184855 


4. (C18) A/C PRESSURE SENSOR SIGNAL CIRCUIT SHORTED ТО THE (C818) A/C PRESSURE SENSOR 


SUPPLY CIRCUIT 


Measure the resistance between the (C18) A/C Pressure Sensor Signal 
circuit and the (C818) A/C Pressure Sensor Supply in the A/C Pressure 
Transducer harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the (C18) А/С Pressure Sensor Signal circuit for a 


short to the (C818) A/C Pressure Sensor Supply circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 


TRANSDUCER-A/C- 
PRESSURE 


81848600 
5. (C18) A/C PRESSURE SENSOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 

Measure the resistance of the (C18) A/C Pressure Sensor Signal T 
between the A/C Pressure Transducer harness connector and the 


Totally Integrated Power Module (TIPM) harness connector. 
Is the resistance below 5.0 ohms? 


>> Go to 6 
No >> Repair the (C18) A/C Pressure Sensor Signal for an open 
circuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
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6. (C918) A/C PRESSURE SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (C918) A/C Pressure Sensor Ground cir- 


cuit between the A/C Pressure Transducer harness connector and the 
Totally Integrated Power Module (TIPM) harness connector. [0] Xx 
Is the resistance below 5.0 ohms? (бој 
Yes >> Go to 7 13 17 
No >> Hepair the (C918) A/C Pressure Sensor Ground circuit for = 
an open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - "| вбзвопоо |. 7 ' 
ENGINE - DIAGNOSIS AND TESTING). "| nbnunun s „ее, 
| или и TRANSDUCER-A/C- 
PRESSURE 
MODULE- 
TOTALLY 
INTEGRATED 
POWER 65 81848608 


ra A/C PRESSURE TRANSDUCER 


Turn the ignition off. 
Connect the Totally Integrated Power Module (TIPM) connector. (EB 
Connect a jumper wire between the (C918) A/C Pressure Sensor 
Ground circuit and the (C18) A/C Pressure Sensor Signal circuit in the , (C2) 
A/C Pressure Transducer harness connector. P 
Turn the ignition on. ER 
With the scan tool, read the A/C Pressure Transducer signal voltage. e | 
© 
3 


Is the voltage below 1.0 volt with the jumper wire in place? 4 
Yes >> Heplace the A/C Pressure Transducer in accordance with 


the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


TRANSDUCER-A/C- 
PRESSURE 


8184860f 


No >> Со 108 


8. TOTALLY INTEGRATED POWER MODULE (ПРМ) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the A/C Pressure Trans- 
ducer and the Totally Integrated Power Module (TIPM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Нерасе and program the Totally Integrated Power Module (TIPM) in accordance with the Service Infor- 
mation. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With engine running for more than 30 seconds. 


e Set Condition: 
Battery voltage at the PCM is less than 11.7 volts for a set period of time. One Trip Fault. 


Possible Causes 


INTERMITTENT DTC 
BATTERY POSITIVE CIRCUIT HIGH RESISTANCE 


GENERATOR CASE GROUND HIGH RESISTANCE 
(A931) FUSED B+ CIRCUIT HIGH RESISTANCE 
(2925) GROUND CIRCUIT(S) HIGH RESISTANCE 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. DTC is ACTIVE 


NOTE: Diagnose and repair any charging system DTCs before proceeding with this test. 


NOTE: Inspect and test the battery in accordance with the Service Information before continuing with this 
test. 


NOTE: Inspect the generator drive belt before continuing with this test. 
NOTE: Inspect the vehicle for aftermarket accessories that may exceed the Generator System output. 


NOTE: Inspect the fuses in the IPM. If an open fuse is found, use the wire diagram/schematic as a guide 
and inspect the wiring and connectors for damage. 

Start the engine and allow it to reach operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. BATTERY POSITIVE (+) CIRCUIT HIGH RESISTANCE 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 


NOTE: Make sure all testing equipment and cables are clear of any engine parts before starting the engine. 
Start the engine. 
Measure the voltage between the B (+) Terminal at the Generator and the Battery Positive (+) Post. 


Is the voltage above 0.4 volts? 
Yes >> Repair the Battery Positive (+) circuit for high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 3 
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Э. GENERATOR CASE GROUND HIGH RESISTANCE 


NOTE: Make sure all testing equipment and cables are clear of any engine parts before starting the engine. 
Start the engine and allow it to reach operating temperature. 
Measure the voltage between the Generator case and the Battery Negative (-) post. 


Is the voltage above 0.1 volt? 
Yes >> Repair the Generator Case ground for high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Со 04 


4. (A931) FUSED В+ CIRCUIT HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Powertrain Control Module connector. 
Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (A931) Fused В+ circuit in the Powertrain Control Module 
(PCM) harness connector. 


NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 
tion to the battery. 


Is the test light illuminated and bright? 
Yes >> Со 05 


Мо >> Repair the (A931) Fused B+ circuit for high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9. (2925) GROUND CIRCUIT(S) HIGH RESISTANCE 


Turn the ignition off. 


Using a 12 volt test light connected to 12 volts, check the (Z925) Ground circuits in the Powertrain Control Module 
(PCM) harness connector. 


NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 
tion to the battery. 


Is the test light illuminated and bright? 


Yes >> Со 106 


Мо >> Repair Ше (2925) Ground скеш 5) for high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Generator and the 
Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 473 
P0563-BATTERY VOLTAGE HIGH 


-Ф--- 7 MODULE. 
| | TOTALLY 
| 7 | INTEGRATED 
| FUSE POWER 
( 5 | 
| 10A | 
МА 
А EN NEN 
: 19 Y et 
RD my 
ро 2 
+] BATTERY ROMT 
= 16 Д ст 
= mr c - | MODULE: 
= | Bis GEN POWERTRAIN 
TE | FIELD GEN | CONTROL 
CONTROL SENSE | 
кол Сый EE и ЕЕ Б а 
51 Y 62 53 Y C1 
A804 
1912 7901 18 
4 4 RDIGY 
Е 2 A 6100 
A804 
16 
@ 610 е G100 па 
e—a $150 е 5101 
FUSIBLE 
A801 K20 m 
WT 
GENERATOR 
FUSIBLE 
LINK 
А A802 
10 
RD DG 
Г в» 1 STARTER 
mH La o beO се ш 
| Е та 
MODULE. || 
O POWERTRAIN Li 
CONTROL C2 ОЙ MODULE- 
(GAS) D POWERTRAIN 
=] 
CONTROL C1 [о = 
ü 2 (GAS) 
BATTERY- 
| POSITIVE 
[GAS) 
GENERATOR- GENERATOR 
EYELET (GAS) 


81816967 


For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the engine running for more than 30 seconds. 
e Set Condition: 
Battery voltage is 1 volt greater than desired voltage for more than 5 seconds. One Trip Fault. 


Possible Causes 


INTERMITTENT DTC 
(A804) GEN SENSE CIRCUIT OPEN OR HIGH RESISTANCE 


(K20) GEN FIELD CONTROL CIRCUIT SHORTED TO VOLTAGE 
GENERATOR 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. отс 15 ACTIVE 


NOTE: Diagnose and repair any charging system or generator DTCs before continuing with this test. 


NOTE: Inspect and test the battery in accordance with the Service Information before continuing with this 
test. 


NOTE: Inspect the generator drive belt before continuing with this test. 
NOTE: Inspect the vehicle for aftermarket accessories that may exceed the Generator System output. 


NOTE: Inspect the fuses in the IPM. If an open fuse is found, use the wire diagram/schematic as a guide 
and inspect the wiring and connectors for damage. 
Start the engine and allow it to reach operating temperature. 


With the scan tool, select View DTCs. 
Is the status Active for this DTC? 
Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (A804) GEN SENSE CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (A804) Gen Sense circuit in the Generator harness con- 
nector. 


NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 
tion to the battery. 


Is the test light illuminated and bright? 
Yes >> Со 103 


No >> Repair the (A804) Gen Sense circuit for an open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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3. (K20) GEN FIELD CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) harness connector. 

Turn the ignition on. 

Measure the voltage on the (K20) Gen Field Control circuit in the Generator harness connector. 


Is there any voltage present? 
Yes >> Repair the (K20) Gen Field Control for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go To 4 


4. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Generator and the 
Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram 


Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 
e Set Condition: 
The РОМ detects that the states of Brake Signal 1 and Brake Signal 2 do not match for more than 50 ms. 


Possible Causes 


INTERMITTENT DTC 

B15) BRAKE SIGNAL 1 CIRCUIT SHORTED TO GROUND 

B16) BRAKE SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 

F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR HIGH RESISTANCE 


Z967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

B15) BRAKE SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 
B16) BRAKE SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 
STOP LAMP SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Turn the ignition on. 


With the scan tool, monitor the states of Brake Signal 1 and Brake Signal 2 while pressing and releasing the brake 
pedal several times. 


Do the states change from Pressed when the pedal is pressed to Not Pressed when the pedal is 
released? 


Yes >> Refer їо the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


No >> Со 102 


2. (815) BRAKE SIGNAL 1 CIRCUIT 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. 

Using a 12 volt test light connected to 12 volts, check the (B15) Brake 
Signal 1 circuit in the Powertrain Control Module (PCM) harness con- 
nector while pressing and releasing the brake pedal several times. 


Does the test light change from illuminated when the pedal is 
pressed to not illuminated when the pedal is released? 


Yes >> Со to 3. 
No >> Goto4 


SWITCH- 
STOP 


LAMP 81848613 
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3. (B16) BRAKE SIGNAL 2 CIRCUIT 


PM 


Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (B16) Brake 
Signal 2 circuit in the Powertrain Control Module (PCM) harness con- 
nector while pressing and releasing the brake pedal several times. 


Does the test light change from illuminated when the pedal is 
pressed to not illuminated when the pedal is released? 


Yes >> Go to 11 
No >> Go to 7 


4. (2967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


GRAY 
L 
6 —— 


SWITCH- 
STOP 


LAMP 8184861a 


Turn the ignition off. 

Disconnect the Stop Lamp Switch connector. 

Using a 12 volt test light connected to 12 volts, check the (Z967) 
Ground circuit in the Stop Lamp Switch harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


15 the test light illuminated and bright? 


Yes >> Go to 5 


No >> Repair the (Z967) Ground circuit for an open circuit or high 
resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


9. (B15) BRAKE SIGNAL 1 CIRCUIT SHORTED TO GROUND 


GRAY 
Mem] 
| ALL. 


SWITCH- 
STOP 


LAMP 818486b5 


Measure the resistance between ground and the (B15) Brake Signal 1 
circuit in the Stop Lamp Switch harness connector. 


Is the resistance above 100 ohms? 


Yes >> Goto6 
No >> Repair the (B15) Brake Signal 1 circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SWITCH- 
STOP 


LAMP 81848743 


РМ 


6. (B15) BRAKE SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 
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Measure the resistance of the (B15) Brake Signal 1 circuit between the 
Stop Lamp Switch harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Go to 10 
>> Repair the (B15) Brake Signal 1 circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 
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7. (2202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Stop Lamp Switch connector. 
Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (F202) Fused 
Ignition Switch Output (Run-Start) circuit in the Stop Lamp Switch har- 
ness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


>> Со 108 


>> Repair Ше (F202) Fused Ignition Switch Output (Run-Start) 
circuit for an open circuit or high resistance. 


Yes 
No 


SWITCH- 
STOP 


LAMP 818487ec 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


8. (B16) BRAKE SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 


Measure the voltage of the (B16) Brake Signal 2 circuit in the Stop 
Lamp Switch harness connector. 


Is there any voltage present? 


Yes >> Repair the (B16) Brake Signal 2 circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Go to 9 
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9. (B16) BRAKE SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (B16) Brake Signal 2 circuit between the 
Stop Lamp Switch harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 10 
No >> Repair the (B16) Brake Signal 2 circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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10. stop Lamp switcH 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Stop Lamp Switch 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Replace the Stop Lamp Switch in accordance with the Service Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


11. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Stop Lamp Switch 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram 


Refer to Section 8W 


9-482 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 

With the ignition on, battery voltage greater than 10.4 volts, and ambient temperature above -23 C. 
e Set Condition: 

The РОМ detects that the state of Brake Signal 1 does not change as expected. 


Possible Causes 


INTERMITTENT DTC 

B15) BRAKE SIGNAL 1 CIRCUIT SHORTED TO GROUND 

B16) BRAKE SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 

F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR HIGH RESISTANCE 


Z967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

B15) BRAKE SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 
B16) BRAKE SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 
STOP LAMP SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Turn the ignition on. 


With the scan tool, monitor the states of Brake Signal 1 and Brake Signal 2 while pressing and releasing the brake 
pedal several times. 


Do the states change from Pressed when the pedal is pressed to Not Pressed when the pedal is 
released? 


Yes >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


No >> Go to 2 


2. (815) BRAKE SIGNAL 1 CIRCUIT 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. 

Using a 12 volt test light connected to 12 volts, check the (B15) Brake 
Signal 1 circuit in the Powertrain Control Module (PCM) harness con- 
nector while pressing and releasing the brake pedal several times. 


Does the test light change from illuminated when the pedal is 
pressed to not illuminated when the pedal is released? 


Yes >> Со to 3. 
No >> Goto4 


SWITCH- 
STOP 


LAMP 81848613 


РМ —— —— ———————————————————— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 483 
3. (B16) BRAKE SIGNAL 2 CIRCUIT 

Turn the ignition on. 

Using a 12 volt test light connected to ground, check the (B16) Brake «АНЕ 
Signal 2 circuit in the Powertrain Control Module (PCM) harness соп- 


nector while pressing and releasing the brake pedal several times. 


Does the test light change from illuminated when the pedal is 
pressed to not illuminated when the pedal is released? 


Yes >> Go to 11 
No >> Go to 7 


GRAY 
L 
6 —— 


SWITCH- 
STOP 
LAMP 


81848614 
4. (2967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 

Disconnect the Stop Lamp Switch connector. за 


Using а 12 volt test light connected to 12 volts, check the (2967) 
Ground circuit in the Stop Lamp Switch harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Со to 5 


No >> Repair the (2967) Ground circuit for an open circuit or high 
resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


9. (B15) BRAKE SIGNAL 1 CIRCUIT SHORTED TO GROUND 


GRAY 
Mem] 
| ALL. 


SWITCH- 
STOP 
LAMP 


818486b5 


Measure the resistance between ground and the (B15) Brake Signal 1 
circuit in the Stop Lamp Switch harness connector. 


Is the resistance above 100 ohms? 


Yes >> Goto6 
No >> Repair the (B15) Brake Signal 1 circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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81848743 


9-484 ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
6. (B15) BRAKE SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (B15) Brake Signal 1 circuit between the 
Stop Lamp Switch harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. Xx 
Is the resistance below 5.0 ohms? (Go) 
Yes >> Goto 10 | 
Мо >> Repair the (815) Brake Signal 1 circuit for an open circuit or ТІ 
high resistance. 00 г 
Perform the PCM Verification Test Мег. 1 (Refer to 9 - 10 ШЕ, 
ENGINE - DIAGNOSIS AND TESTING). | | ee |, 
0 1 SWITCH- 
00 STOP 
00 LAMP 
CONTROL C1 818487de 


7. (2202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR HIGH RESISTANCE 


(GAS) 


Turn the ignition off. 
Disconnect the Stop Lamp Switch connector. 
Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (F202) Fused 
Ignition Switch Output (Run-Start) circuit in the Stop Lamp Switch har- 
ness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Со to 8 


No >> Repair the (F202) Fused Ignition Switch Output (Run-Start) 
circuit for an open circuit or high resistance. 


SWITCH- 
STOP 
LAMP 


818487ec 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


8. (B16) BRAKE SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 


Measure the voltage of the (B16) Brake Signal 2 circuit in the Stop 
Lamp Switch harness connector. 


Is there any voltage present? 


Yes >> Repair the (B16) Brake Signal 2 circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 9 


6 
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9. (816) BRAKE SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (B16) Brake Signal 2 circuit between the 
Stop Lamp Switch harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 10 
No >> Repair the (B16) Brake Signal 2 circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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10. stop Lamp switcH 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Stop Lamp Switch 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Replace the Stop Lamp Switch in accordance with the Service Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


11. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Stop Lamp Switch 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram 


Refer to Section 8W 
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e When Monitored: 

With the ignition on, battery voltage greater than 10.4 volts, ambient temperature above -23 C. 
e Set Condition: 

The РОМ detects that the state of Brake Signal 1 does not change as expected. 


Possible Causes 


INTERMITTENT DTC 

B15) BRAKE SIGNAL 1 CIRCUIT SHORTED TO GROUND 

B16) BRAKE SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 

F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR HIGH RESISTANCE 


Z967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

B15) BRAKE SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 
B16) BRAKE SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 
STOP LAMP SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Turn the ignition on. 


With the scan tool, monitor the states of Brake Signal 1 and Brake Signal 2 while pressing and releasing the brake 
pedal several times. 


Do the Brake Signal states change appropriately as the pedal is pressed and released? 


Yes >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


No >> Go To2 


2. (B15) BRAKE SIGNAL 1 CIRCUIT 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. 

Using a 12 volt test light connected to 12 volts, check the (B15) Brake 
Signal 1 circuit in the Powertrain Control Module (PCM) harness con- 
nector while pressing and releasing the brake pedal several times. 


Does the test light change from illuminated to not illuminated 
as the brake pedal is pressed and released? 


Yes >> Со to 3. 
No >> Go to 4 


SWITCH- 
STOP 


LAMP 81848613 
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3. (B16) BRAKE SIGNAL 2 CIRCUIT 


PM 


Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (B16) Brake 
Signal 2 circuit in the Powertrain Control Module (PCM) harness con- 
nector while pressing and releasing the brake pedal several times. 


Does the test light change from illuminated to not illuminated 
as the brake pedal is pressed and released? 


Yes >> Go to 11 
No >> Go to 7 


4. (2967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


GRAY 
L 
6 —— 


SWITCH- 
STOP 


LAMP 8184861a 


Turn the ignition off. 

Disconnect the Stop Lamp Switch connector. 

Using a 12 volt test light connected to 12 volts, check the (Z967) 
Ground circuit in the Stop Lamp Switch harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


15 the test light illuminated and bright? 


Yes >> Go to 5 


No >> Repair the (Z967) Ground circuit for an open circuit or high 
resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


9. (B15) BRAKE SIGNAL 1 CIRCUIT SHORTED TO GROUND 


GRAY 
Mem] 
| ALL. 


SWITCH- 
STOP 


LAMP 818486b5 


Measure the resistance between ground and the (B15) Brake Signal 1 
circuit in the Stop Lamp Switch harness connector. 


Is the resistance above 100 ohms? 


Yes >> Goto6 
No >> Repair the (B15) Brake Signal 1 circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SWITCH- 
STOP 


LAMP 81848743 


РМ 


6. (B15) BRAKE SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


9 - 489 


Measure the resistance of the (B15) Brake Signal 1 circuit between the 
Stop Lamp Switch harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Go to 10 
>> Repair the (B15) Brake Signal 1 circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 
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7. (2202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Stop Lamp Switch connector. 
Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (F202) Fused 
Ignition Switch Output (Run-Start) circuit in the Stop Lamp Switch har- 
ness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


>> Со 108 


>> Repair Ше (F202) Fused Ignition Switch Output (Run-Start) 
circuit for an open circuit or high resistance. 


Yes 
No 


SWITCH- 
STOP 


LAMP 818487ec 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


8. (B16) BRAKE SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 


Measure the voltage of the (B16) Brake Signal 2 circuit in the Stop 
Lamp Switch harness connector. 


Is there any voltage present? 


Yes >> Repair the (B16) Brake Signal 2 circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Go to 9 
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9. (B16) BRAKE SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (B16) Brake Signal 2 circuit between the 
Stop Lamp Switch harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 10 
No >> Repair the (B16) Brake Signal 2 circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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10. stop Lamp switcH 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Stop Lamp Switch 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Replace the Stop Lamp Switch in accordance with the Service Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


11. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Stop Lamp Switch 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


• Set Condition: 
The ECM detects that the Speed Control signal voltage is implausible. 


Possible Causes 


INTERMITTENT DTC 

(V71) S/C SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 

(V71) S/C SIGNAL 1 CIRCUIT SHORTED TO GROUND 

(V71) S/C SIGNAL 1 CIRCUIT SHORTED TO THE (V937) S/C SWITCH GROUND CIRCUIT 
(V7 

( 


V71) S/C SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 

V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
CLOCKSPRING 

SPEED CONTROL SWITCH 

STEERING CONTROL MODULE (SCM) 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is AcTIVE 


Turn the ignition on. 
With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. SPEED CONTROL SWITCH 
Turn the ignition off. 


Remove the Speed Control Switch in accordance with the Service Infor- 

mation. Xx 
Turn the ignition on. Е 
With а scan tool, read the (№71) S/C Signal 1 voltage. 3 “- пиар К 
NOTE: The (М71) S/C Signal 1 voltage should be above 4.8 volts — 

with the Speed Control Switch removed. | EEP 

Connect a jumper wire between the (V71) S/C Signal 1 circuit and the 

(V937) S/C Switch Ground circuit in the Speed Control Switch harness 

connector. SWITCH- 

With a scan tool, read the (V71) S/C Signal 1 voltage. poten 

NOTE: The (V71) S/C Signal 1 voltage should be below .2 volts 8184880 


with the jumper wire in place. 
Is the (V71) S/C Signal 1 voltage above 4.8 volts with the Speed Control Switch removed and below .2 
volts with the jumper wire in place? 
Yes >> Replace the Speed Control Switch in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to З 
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3. CLOCKSPRING 


Turn the ignition off. 

Disconnect the Steering Control Module (SCM) C5 harness connector. 

Turn the ignition on. 

With a scan tool, read the (V71) S/C Signal 1 voltage. 

NOTE: The voltage should be above 4.8 volts with the Steering Control Module (SCM) C5 connector dis- 
connected. 

Connect a jumper wire between the (V71) S/C Signal 1 circuit and the (V937) S/C Switch Ground circuit at the 
Steering Control Module (SCM) C5 connector, not at the harness connector. 


With a scan tool, read the (V71) S/C Signal 1 voltage. 


NOTE: The (V71) S/C Signal 1 voltage should be below .2 volts with the jumper wire in place. 


Are the Speed Control voltages displayed as described? 


Yes >> Replace the Clockspring in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Goto4 


4. STEERING CONTROL MODULE (SCM) 


Turn the ignition off. 

Disconnect the Steering Control Module (SCM) C2 connector. 

Turn the ignition on. 

With a scan tool, read the (V71) S/C Signal 1 voltage. 

NOTE: The voltage should be above 4.8 volts with the connector 
disconnected. 

Connect a jumper wire between the (V71) S/C Signal 1 circuit and the 
(V937) S/C Switch Ground circuit in the Steering Control Module (SCM) 
C2 harness connector. 


With a scan tool, read the (V71) S/C Signal 1 voltage. 


NOTE: The (V71) S/C Signal 1 voltage should be below .2 volts 
with the jumper wire in place. 


Are the Speed Control voltages displayed as described? 


eed 
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Yes >> Replace the Steering Control Module (SCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Со to5 


5. (V71) S/C SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

Measure the voltage of the (V71) S/C Signal 1 circuit in the Steering 


Control Module (SCM) harness connector. - = 
Is there any voltage present? i | s 
Yes >> Repair the (V71) S/C Signal 1 circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). MODULE: 
STEERING 
No >> Со to 6 CONTROL C2 


8184892f 
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6. (V71) S/C SIGNAL 1 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Measure the resistance between ground and the (V71) S/C Signal 1 cir- re 
cuit in the Steering Control Module (SCM) harness connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 7 


No >> Repair the (V71) S/C Signal 1 circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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7: (У71) S/C SIGNAL 1 CIRCUIT SHORTED TO THE (V937) S/C SWITCH GROUND CIRCUIT 

Measure the resistance between the (V71) S/C Signal 1 circuit and the 

(V937) S/C Switch Ground circuit in the Steering Control Module (SCM) 

harness connector. Xx 


Is the resistance above 100 ohms? 


>> Со to 8 
No >> Repair the (V71) S/C Signal 1 circuit for a short to the 
Steering Control Module (SCM) circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
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8. (V71) S/C SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (V71) S/C Signal 1 circuit between the 

Steering Control Module (SCM) harness connector and the Powertrain 

Control Module (PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 


>> Go to 9 
No >> Repair the (М71) S/C Signal 1 circuit for an open circuit ог 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
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9. (V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (V937) S/C Switch Ground circuit 
between the Steering Control Module (SCM) harness connector and the 
Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 10 
No >> Repair the (V937) S/C Switch Ground circuit for an open 
circuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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1 0. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 
Switch and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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ENGINE ELECTRICAL DIAGNOSTICS - GPEC 
P0580-SPEED CONTROL SWITCH 1 CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


• Set Condition: 
The ECM detects that the Speed Control signal voltage is implausible. 


Possible Causes 


INTERMITTENT DTC 

(V71) S/C SIGNAL 1 CIRCUIT SHORTED TO GROUND 

(V71) S/C SIGNAL 1 CIRCUIT SHORTED TO THE (V937) S/C SWITCH GROUND CIRCUIT 
(V71) S/C SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 


(V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
CLOCKSPRING 
SPEED CONTROL SWITCH 


STEERING CONTROL MODULE (SCM) 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 1$ ACTIVE 

Turn the ignition on. 

With a scan tool, select View DTCs. 
Is the status Active for this DTC? 

Yes >> Со 102 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. SPEED CONTROL SWITCH 


Turn the ignition off. 

Remove the Speed Control Switch in accordance with the Service Information. 

Turn the ignition on. 

With a scan tool, read the (V71) S/C Signal 1 voltage. 

NOTE: The (V71) S/C Signal 1 voltage should be above 4.8 volts with the Speed Control Switch removed. 
Is the (V71) S/C Signal 1 voltage above 4.8 volts with the Speed Control Switch removed? 


Yes >> Replace the Speed Control Switch in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to З 
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3. CLOCKSPRING 


Turn the ignition off. 

Disconnect the Steering Control Module (SCM) C5 connector. 

Turn the ignition on. 

With a scan tool, read the (V71) S/C Signal 1 voltage. 

NOTE: The (V71) S/C Signal 1 voltage should be above 4.8 volts with the connector disconnected. 
Is the (V71) S/C Signal 1 voltage above 4.8 volts with the connector disconnected? 


Yes >> Replace the Clockspring in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Goto4 


4. STEERING CONTROL MODULE (SCM) 


Turn the ignition off. 

Disconnect the Steering Control Module (SCM) C2 connector. 

Turn the ignition on. 

With a scan tool, read the (V71) S/C Signal 1 voltage. 

NOTE: The (V71) S/C Signal 1 voltage should be above 4.8 volts with the connector disconnected. 
Is the (V71) S/C Signal 1 voltage above 4.8 volts with the connector disconnected? 


Yes >> Replace the Steering Control Module (SCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 


5. (V71) S/C SIGNAL 1 CIRCUIT SHORTED ТО GROUND 
Turn the ignition off. 


Measure the resistance between ground and the (V71) S/C Signal 1 cir- 
cuit in the Steering Control Module (SCM) C2 harness connector. [9] АЕ 
Is Ше resistance above 100 ohms? == 6 (Go) 
Yes >> Go to 6 Б ses i 
No >> Repair the (V71) S/C Signal 1 circuit for a short to ground. 1 | | 6 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING). 
MODULE- 
STEERING 

CONTROL C2 
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РМ ENGINE ELECTRICAL DIAGNOSTICS - ОРЕС 9 - 499 
6. (V71) S/C SIGNAL 1 CIRCUIT SHORTED TO THE (V937) S/C SWITCH GROUND CIRCUIT 

Measure the resistance between the (V71) S/C Signal 1 circuit and the 

(V937) S/C Switch Ground circuit in the Steering Control Module (SCM) 

C2 harness connector. Xx 


Is the resistance above 100 ohms? 


>> Go to 7 
No >> Repair the (V71) S/C Signal 1 circuit for a short to the 
Steering Control Module (SCM) circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


MODULE- 
STEERING 
CONTROL C2 


81848944 
7: (У71) S/C SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (V71) S/C Signal 1 circuit between the 

Steering Control Module (SCM) C2 harness connector and the Power- 

train Control Module (PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 
>> Go to 8 


No >> Repair the (V71) S/C Signal 1 circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 
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MODULE- 
STEERING 
46 CONTROL C2 


8184894b 
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8. (V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (V937) S/C Switch Ground circuit 
between the Steering Control Module (SCM) C2 harness connector and 
the Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Go to 9 


No >> Repair the (V937) S/C Switch Ground circuit for an open 
circuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


: E Ы 


MODULE- 
STEERING 
CONTROL C2 


MODULE- 


POWERTRAIN 
CONTROL C1 
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9. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 
Switch and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


• Set Condition: 
The ECM detects that the Speed Control signal voltage is implausible. 


Possible Causes 


INTERMITTENT DTC 
(V71) S/C SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 
(V71) S/C SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 


(V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
CLOCKSPRING 

SPEED CONTROL SWITCH 

STEERING CONTROL MODULE (SCM) 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Turn the ignition on. 
With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. SPEED CONTROL SWITCH 
Turn the ignition off. 


Remove the Speed Control Switch in accordance with the Service Infor- 
mation. 


Connect a jumper wire between the (V71) S/C Signal 1 circuit and the 
(V937) S/C Switch Ground circuit in the Speed Control Switch harness 
connector. 


Turn the ignition on. 


With a scan tool, read the (V71) S/C Signal 1 voltage. 3 
NOTE: The (V71) S/C Signal 1 voltage should be below .2 volts 
with the jumper wire in place. SWITCH- 
15 the (V71) S/C Signal 1 voltage below .2 volts with the jumper ы 
wire іп place? 8184884 


Yes >> Replace the Speed Control Switch in accordance with the 
Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 3 
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3. CLOCKSPRING 


Turn the ignition off. 
Disconnect the Steering Control Module (SCM) C5 connector. 


Connect a jumper wire between the (V71) S/C Signal 1 circuit and the (V937) S/C Switch Ground circuit in the 
Steering Control Module (SCM) C5 connector, not at the harness connector. 


Turn the ignition on. 

With a scan tool, read the (V71) S/C Signal 1 voltage. 

NOTE: The (V71) S/C Signal 1 voltage should be below .2 volts with the jumper wire in place. 
Is the (V71) S/C Signal 1 voltage below .2 volts with the jumper wire in place? 


Yes >> Replace the Clockspring in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Goto4 


4. STEERING CONTROL MODULE (SCM) 
Turn the ignition off. 


Disconnect the Steering Control Module (SCM) C2 connector. (EB 
Connect a jumper wire between the (V71) S/C Signal 1 circuit and the 
(V937) S/C Switch Ground circuit in the Steering Control Module (SCM) E (02 
C2 harness connector. + А 
Turn the ignition оп. | 
With a scan tool, read the (V71) S/C Signal 1 voltage. 1 116 
NOTE: The (У71) 5/С Signal 1 voltage should be below .2 volts 
with the jumper wire in place. MODULE: 

Is the (V71) S/C Signal 1 voltage below .2 volts with the jumper STEERING 


Я и CONTROL C2 
wire in place? 
81848907 


Yes >> Replace the Steering Control Module (SCM) in accordance 
with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Goto5 


5. (V71) S/C SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. re 
Turn the ignition on. 


Measure the voltage of the (V71) S/C Signal 1 circuit in the Steering (62) 
Control Module (SCM) C2 harness connector. = 5. o 


15 there any voltage present? А | 


Yes >> Repair ће (V71) S/C Signal 1 circuit for a short to voltage. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). мевае. 


STEERING 
No >> Go to 6 CONTROL C2 


8184892f 
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6. (V71) S/C SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 


PM 


Measure the resistance of the (V71) S/C Signal 1 circuit between the 
Steering Control Module (SCM) C2 harness connector and the Power- 
train Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Со 107 


Мо >> Repair the (V71) S/C Signal 1 circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
POWERTRAIN 
CONTROL C1 
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7. (У937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (V937) S/C Switch Ground circuit 

between the Steering Control Module (SCM) C2 harness connector and 

the Powertrain Control Module (PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 
Yes >> Go to 8 


No >> Repair the (V937) S/C Switch Ground circuit for an open 
circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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Ө. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 
Switch and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9 - 506 


ENGINE ELECTRICAL DIAGNOSTICS - ОРЕС 
P0585-SPEED CONTROL SWITCH 1-2 CORRELATION 


PM 


тк Ete 22774 MODULE- 
sic POWERTRAIN 
SIC SIC SWITCH | CONTROL 
SIGNAL 1 SIGNAL 2 GROUND | 
nyc 26 Y ст 13 Y c1 
Vn vn V937 
j 2 2 
VTIOR ORNT VTIBR 
18 19 20 Y 6103 
ҮН vn у937 
2 2 2 
VT/OR ORAT VTIBR 
П ТІ ПА 0201 
Vn vn V937 
2 2 2 
VTIOR ORNT ҮТІ5 
де 4A C2 БД C2 
Г рМ 77 7] MODULE: 
| STEERING 
| к 
| =. — LL xL Lo LL 
5 Y C5 4 У 65 6 Y 65 
Vn vn ү937 
2 2 2 
m sic edic 
SIGNAL 1 SIGNAL 2 


CONTROL 


тт 


1 3 ИШЕ 


L 1 


MODULE- 
POWERTRAIN 
CONTROL C1 

(645) 


SWITCH- 
SPEED 
CONTROL 


8181695e 


For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 
e Set Condition: 
The ECM detects that the (V71) S/C Signal 1 voltage does not match the (V72) S/C Signal 2 voltage. 


Possible Causes 


INTERMITTENT DTC 
V71) S/C SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 


V72) S/C SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 

V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
CLOCKSPRING 

SPEED CONTROL SWITCH 

STEERING CONTROL MODULE (SCM) 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
( 
( 
( 
( 
( 
( 
( 


Diagnostic Test 


1. DTC Is ACTIVE 


Turn the ignition on. 
With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. SPEED CONTROL SWITCH 


Turn the ignition off. 


Remove the Speed Control Switch in accordance with the Service Infor- 

mation. XH 
Turn the ignition on. , Е 
With a scan tool, read the (V71) S/C Signal 1 and (V72) S/C Signal 2 82 
voltages. 


y — BLACK М 
NOTE: The voltages should be above 4.8 volts with Ше Speed Con- | Ш Г 
1 


trol Switch connector disconnected. 

Connect a jumper wire between the (V71) S/C Signal 1 circuit and the 
(V937) S/C Switch Ground circuit in the Speed Control Switch harness SWITCH- 
connector. 2. 


With а scan tool, read the (V71) 5/С Signal 1 voltage. 81848245 
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NOTE: The (V71) S/C Signal 1 voltage should be below .2 volts with the jumper wire in place. 
Connect a jumper wire between the (V72) S/C Signal 2 circuit and the (V937) S/C Switch Ground circuit in the 
Speed Control Switch harness connector. 


With a scan tool, read the (V72) S/C Signal 2 voltage. 
NOTE: The (V72) S/C Signal 2 voltage should be below .2 volts with the jumper wire in place. 
Are the Speed Control voltages displayed as described? 


Yes >> Replace the Speed Control Switch in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to З 


3. CLOCKSPRING 


Turn the ignition off. 

Disconnect the Steering Control Module (SCM) C5 harness connector. 

Turn the ignition on. 

With a scan tool, read the (V71) S/C Signal 1 and (V72) S/C Signal 2 voltages. 

NOTE: The voltages should be above 4.8 volts with the Steering Control Module (SCM) C5 connector dis- 
connected. 


Connect a jumper wire between the (V71) S/C Signal 1 circuit and the (V937) S/C Switch Ground circuit at the 
Steering Control Module (SCM) C5 connector, not at the harness connector. 


With a scan tool, read the (V71) S/C Signal 1 voltage. 
NOTE: The (V71) S/C Signal 1 voltage should be below .2 volts with the jumper wire in place. 


Connect a jumper wire between the (V72) S/C Signal 2 circuit and the (V937) S/C Switch Ground circuit at the 
Steering Control Module (SCM) C5 connector, not at the harness connector. 


With a scan tool, read the (V72) S/C Signal 2 voltage. 
NOTE: The (V72) S/C Signal 2 voltage should be below .2 volts with the jumper wire in place. 
Are the Speed Control voltages displayed as described? 


Yes >> Heplace the Clockspring in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. STEERING CONTROL MODULE (SCM) 


Turn the ignition off. 
Disconnect the Steering Control Module (SCM) C2 connector. [+ 

Turn the ignition оп. 
With a scan tool, read the (V71) S/C Signal 1 and (V72) S/C Signal 2 (62) 


disconnected. 
Connect a jumper wire between the (V71) S/C Signal 1 circuit and the 
(V937) S/C Switch Ground circuit in the Steering Control Module (SCM) 


voltages. = 
NOTE: The voltages should be above 4.8 volts with the connector | aal | | 


MODULE- 


C2 harness connector. STEERING 
With a scan tool, read the (V71) S/C Signal 1 voltage. Е 
NOTE: The (М71) S/C Signal 1 voltage should be below .2 volts Дейна 


with the jumper wire in place. 

Connect a jumper wire between the (V72) S/C Signal 2 circuit and the (V937) S/C Switch Ground circuit in the 
Steering Control Module (SCM) C2 harness connector. 

With a scan tool, read the (V72) S/C Signal 2 voltage. 
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9 - 509 


NOTE: The (V72) S/C Signal 2 voltage should be below .2 volts with the jumper wire in place. 


Are the Speed Control voltages displayed as described? 


Yes >> Replace the Steering Control Module (SCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 


9. (V71) S/C SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (V71) S/C Signal 1 circuit in the Steering 
Control Module (SCM) C2 harness connector. 
Is there any voltage present? 


Yes >> Repair the (V71) S/C Signal 1 circuit for a short to voltage. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


6. (V72) S/C SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 


дада 


MODULE- 
STEERING 
CONTROL C2 
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Measure the voltage of the (V72) S/C Signal 2 circuit in the Steering 
Control Module (SCM) C2 harness connector. 


Is there any voltage present? 


Yes >> Repair the (V72) S/C Signal 2 circuit for a short to voltage. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 7 


7. (М71) S/C SIGNAL 1 CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Measure the resistance between ground and the (V71) S/C Signal 1 cir- 
cuit in the Steering Control Module (SCM) C2 harness connector. 

Is the resistance above 100 ohms? 


Yes >> Со 108 


Мо >> Repair Ше (V71) S/C Signal 1 circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
STEERING 
CONTROL C2 
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— р. 


MODULE- 
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9-510 ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
8. (V72) S/C SIGNAL 2 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Measure the resistance between ground and the (V72) S/C Signal 2 cir- ан 
cuit in the Steering Control Module (SCM) C2 harness connector. 


Is the resistance above 100 ohms? 


>> Go to 9 


No >> Repair the (V72) S/C Signal 2 circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


MODULE- 
STEERING 
CONTROL C2 
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9. (V71) S/C SIGNAL 1 CIRCUIT SHORTED TO THE (V937) S/C SWITCH GROUND CIRCUIT 


Measure the resistance between the (V71) S/C Signal 1 circuit and the 
(V937) S/C Switch Ground circuit in the C2 Steering Control Module 
(SCM) harness connector. 


Is the resistance above 100 ohms? 
>> Со to 10 


No >> Repair the (V71) S/C Signal 1 circuit for a short to the 
Steering Control Module (SCM) circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


MODULE- 
STEERING 
CONTROL C2 
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1 0. (V72) S/C SIGNAL 2 CIRCUIT SHORTED TO THE (V937) S/C SWITCH GROUND CIRCUIT 


Measure the resistance between the (V72) S/C Signal 2 circuit and the 
(V937) S/C Switch Ground circuit in the Steering Control Module (SCM) 
C2 harness connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 11 
No >> Repair the (V72) S/C Signal 2 circuit for a short to the 
(V937) S/C Switch Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
STEERING 
CONTROL C2 
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1 1 . (V71) S/C SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 


9 - 511 


Measure the resistance of the (V71) S/C Signal 1 circuit between the 
Steering Control Module (SCM) C2 harness connector and the Power- 
train Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Go to 12 


No >> Repair the (V71) S/C Signal 1 circuit for an open circuit or 58 ё 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 27 | 
ENGINE - DIAGNOSIS AND TESTING). "Ес | Б 
4 6 
да 8184894b 
1 2: (V72) S/C SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (V72) S/C Signal 2 circuit between the 
Steering Control Module (SCM) C2 harness connector and the Power- 
train Control Module (PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 
Yes >> Go to 13 


No >> Repair the (V72) S/C Signal 2 circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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1 3. (V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (V937) S/C Switch Ground circuit 
between the Steering Control Module (SCM) C2 harness connector and 
the Powertrain Control Module (PCM) harness connector. 


15 the resistance below 5.0 ohms? 


Yes >> Go to 14 
No >> Repair the (V937) S/C Switch Ground circuit for an open 
circuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


: E Ы 
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14. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 
Switch and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 


9-514 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


• Set Condition: 
The ECM detects that the Speed Control signal voltage is implausible. 


Possible Causes 


INTERMITTENT DTC 

(V72) S/C SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 

(V72) S/C SIGNAL 2 CIRCUIT SHORTED TO GROUND 

(V72) S/C SIGNAL 2 CIRCUIT SHORTED TO THE (V937) S/C SWITCH GROUND CIRCUIT 
( 

( 


V72) S/C SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 

V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
CLOCKSPRING 

SPEED CONTROL SWITCH 

STEERING CONTROL MODULE (SCM) 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is AcTIVE 


Turn the ignition on. 
With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. SPEED CONTROL SWITCH 
Turn the ignition off. 


Remove the Speed Control Switch in accordance with the Service Infor- 

mation. Xx 
Turn the ignition on. 1 M 
With a scan tool, read the (V72) S/C Signal 2 voltage. 3 TRE 
NOTE: The (V72) S/C Signal 2 voltage should be above 4.8 volts Y 4 

with the Speed Control Switch removed. | | ш г 

Connect a jumper wire between the (М72) S/C Signal 2 circuit and the 

(V937) S/C Switch Ground circuit in the Speed Control Switch harness 

connector. SWITCH- 

With a scan tool, read the (V72) S/C Signal 2 voltage. poten 

NOTE: The (V72) S/C Signal 2 voltage should be below .2 volts УНИ 


with the jumper wire in place. 
Is the (V72) S/C Signal 2 voltage above 4.8 volts with the Speed Control Switch removed and below .2 
volts with the jumper wire in place? 
Yes >> Replace the Speed Control Switch in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to З 
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3. CLOCKSPRING 


Turn the ignition off. 

Disconnect the Steering Control Module (SCM) C5 harness connector. 

Turn the ignition on. 

With a scan tool, read the (V72) S/C Signal 2 voltage. 

NOTE: The voltage should be above 4.8 volts with the Steering Control Module (SCM) C5 connector dis- 
connected. 

Connect a jumper wire between the (V72) S/C Signal 2 circuit and the (V937) S/C Switch Ground circuit at the 
Steering Control Module (SCM) C5 connector, not at the harness connector. 


With a scan tool, read the (V72) S/C Signal 2 voltage. 


NOTE: The (V72) S/C Signal 2 voltage should be below .2 volts with the jumper wire in place. 


Are the Speed Control voltages displayed as described? 


Yes >> Replace the Clockspring in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. STEERING CONTROL MODULE (SCM) 


Turn the ignition off. 

Disconnect the Steering Control Module (SCM) C2 connector. 

Turn the ignition on. 

With a scan tool, read the (V72) S/C Signal 2 voltage. 

NOTE: The voltage should be above 4.8 volts with the connector 
disconnected. 

Connect a jumper wire between the (V72) S/C Signal 2 circuit and the 
(V937) S/C Switch Ground circuit in the Steering Control Module (SCM) 
C2 harness connector. 


With a scan tool, read the (V72) S/C Signal 2 voltage. 


NOTE: The (V72) S/C Signal 2 voltage should be below .2 volts 
with the jumper wire in place. 


Are the Speed Control voltages displayed as described? 


MODULE- 
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CONTROL C2 
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Yes >> Replace the Steering Control Module (SCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 5 


5. (V72) S/C SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (V72) S/C Signal 2 circuit in the Steering 
Control Module (SCM) harness connector. 
Is there any voltage present? 


Yes >> Repair the (V72) S/C Signal 2 circuit for a short to voltage. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 
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9- 516 ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
6. (V72) S/C SIGNAL 2 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Measure the resistance between ground and the (V72) S/C Signal 2 cir- {Si 
cuit in the Steering Control Module (SCM) harness connector. 


Is the resistance above 100 ohms? 


>> Go to 7 


No >> Repair the (V72) S/C Signal 2 circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


MODULE- 
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7; (У72) 5/С SIGNAL 2 CIRCUIT SHORTED TO THE (V937) S/C SWITCH GROUND CIRCUIT 

Measure the resistance between the (V72) S/C Signal 2 circuit and the 

(V937) S/C Switch Ground circuit in the Steering Control Module (SCM) 

harness connector. Xx 


Is the resistance above 100 ohms? 


>> Со to 8 
No >> Repair the (V72) S/C Signal 2 circuit for a short to the 
Steering Control Module (SCM) circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
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8. (V72) S/C SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (V72) S/C Signal 2 circuit between the 

Steering Control Module (SCM) harness connector and the Powertrain 

Control Module (PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 


>> Go to 9 
No >> Repair the (V72) S/C Signal 2 circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
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9. (V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (V937) S/C Switch Ground circuit 
between the Steering Control Module (SCM) harness connector and the 
Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 10 
No >> Repair the (V937) S/C Switch Ground circuit for an open 
circuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


: E E 
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1 0. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 
Switch and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


• Set Condition: 
The ECM detects that the Speed Control signal voltage is implausible. 


Possible Causes 


INTERMITTENT DTC 

(V72) S/C SIGNAL 2 CIRCUIT SHORTED TO GROUND 

(V72) S/C SIGNAL 2 CIRCUIT SHORTED TO THE (V937) S/C SWITCH GROUND CIRCUIT 
(V72) S/C SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 


(V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
CLOCKSPRING 
SPEED CONTROL SWITCH 


STEERING CONTROL MODULE (SCM) 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 1$ ACTIVE 

Turn the ignition on. 

With a scan tool, select View DTCs. 
Is the status Active for this DTC? 

Yes >> Со 102 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. SPEED CONTROL SWITCH 


Turn the ignition off. 

Remove the Speed Control Switch in accordance with the Service Information. 

Turn the ignition on. 

With a scan tool, read the (V72) S/C Signal 2 voltage. 

NOTE: The (V72) S/C Signal 2 voltage should be above 4.8 volts with the Speed Control Switch removed. 
Is the (V72) S/C Signal 2 voltage above 4.8 volts with the Speed Control Switch removed? 


Yes >> Replace the Speed Control Switch in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to З 


9-520 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


3. CLOCKSPRING 


Turn the ignition off. 

Disconnect the Steering Control Module (SCM) C5 connector. 

Turn the ignition on. 

With a scan tool, read the (V72) S/C Signal 2 voltage. 

NOTE: The (V72) S/C Signal 2 voltage should be above 4.8 volts with the connector disconnected. 
Is the (V72) S/C Signal 2 voltage above 4.8 volts with the connector disconnected? 


Yes >> Replace the Clockspring in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Goto4 


4. STEERING CONTROL MODULE (SCM) 


Turn the ignition off. 

Disconnect the Steering Control Module (SCM) C2 connector. 

Turn the ignition on. 

With a scan tool, read the (V72) S/C Signal 2 voltage. 

NOTE: The (V72) S/C Signal 2 voltage should be above 4.8 volts with the connector disconnected. 
Is the (V72) S/C Signal 2 voltage above 4.8 volts with the connector disconnected? 


Yes >> Replace the Steering Control Module (SCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 


5. (V72) S/C SIGNAL 2 CIRCUIT SHORTED ТО GROUND 
Turn the ignition off. 


Measure the resistance between ground and the (V72) S/C Signal 2 cir- 
cuit in the Steering Control Module (SCM) C2 harness connector. [9] АЕ 
Is Ше resistance above 100 ohms? == 4 (Go) 
Yes >> Go to 6 7 ale | 
Мо >> Hepair the (М72) S/C Signal 2 circuit for a short to ground. 1 | | | 6 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING). 
MODULE- 
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6. (V72) S/C SIGNAL 2 CIRCUIT SHORTED TO THE (V937) S/C SWITCH GROUND CIRCUIT 

Measure the resistance between the (V72) S/C Signal 2 circuit and the 

(V937) S/C Switch Ground circuit in the Steering Control Module (SCM) 

C2 harness connector. Xx 


Is the resistance above 100 ohms? 
Yes >> Go 107 


Мо >> Repair the (V72) S/C Signal 2 circuit for a short to the 
Steering Control Module (SCM) circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
STEERING 
CONTROL C2 


81848262 
7: (У72) S/C SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (V72) S/C Signal 2 circuit between the 

Steering Control Module (SCM) C2 harness connector and the Power- 

train Control Module (PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 
Yes >> Go to 8 


No >> Repair the (V72) S/C Signal 2 circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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9-522 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


8. (V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (V937) S/C Switch Ground circuit 
between the Steering Control Module (SCM) C2 harness connector and 
the Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Go to 9 


No >> Repair the (V937) S/C Switch Ground circuit for an open 
circuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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9. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 
Switch and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 


9-524 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


• Set Condition: 
The ECM detects that the Speed Control signal voltage is implausible. 


Possible Causes 


INTERMITTENT DTC 
(V72) S/C SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 
(V72) S/C SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 


(V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
CLOCKSPRING 


SPEED CONTROL SWITCH 
STEERING CONTROL MODULE (SCM) 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Turn the ignition on. 
With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. SPEED CONTROL SWITCH 
Turn the ignition off. 


Remove the Speed Control Switch in accordance with the Service Infor- 
mation. XH 
Connect a jumper wire between the (V72) S/C Signal 2 circuit and the 1 Е 
(V937) S/C Switch Ground circuit in the Speed Control Switch harness 3 СТА 
connector. Ша 
Turn the ignition оп. ЕЕ 
With а scan tool, read the (М72) 5/С Signal 2 voltage. 3 a 1 
NOTE: The (V72) S/C Signal 2 voltage should be below .2 volts 
with the jumper wire in place. SWITCH- 

15 the (V72) S/C Signal 2 voltage below .2 volts with the jumper ы 

млге іп ріасе? вте 


Yes >> Replace the Speed Control Switch in accordance with the 
Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 3 
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3. CLOCKSPRING 


Turn the ignition off. 
Disconnect the Steering Control Module (SCM) C5 connector. 


Connect a jumper wire between the (V72) S/C Signal 2 circuit and the (V937) S/C Switch Ground circuit in the 
Steering Control Module (SCM) C5 connector, not at the harness connector. 


Turn the ignition on. 

With a scan tool, read the (V72) S/C Signal 2 voltage. 

NOTE: The (V72) S/C Signal 2 voltage should be below .2 volts with the jumper wire in place. 
Is the (V72) S/C Signal 2 voltage below .2 volts with the jumper wire in place? 


Yes >> Replace the Clockspring in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Goto4 


4. STEERING CONTROL MODULE (SCM) 
Turn the ignition off. 


Disconnect the Steering Control Module (SCM) C2 connector. ан 
Connect a jumper wire between Ше (М72) S/C Signal 2 circuit and the 
(V937) S/C Switch Ground circuit in the Steering Control Module (SCM) oe (C2) 


C2 harness connector. = 
Turn the ignition оп. ји 7 
With a scan tool, read the (V72) S/C Signal 2 voltage. 1 ] ? 
NOTE: The (V72) S/C Signal 2 voltage should be below .2 volts 
with the jumper wire in place. ШЕ 
Is Ше (V72) S/C Signal 2 voltage below .2 volts with the jumper ЭЛБЕНІНЕ 


Я и CONTROL C2 
wire in place? 
81848a75 


Yes >> Replace the Steering Control Module (SCM) in accordance 
with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Goto5 


5. (V72) S/C SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. re 
Turn the ignition on. 


Measure the voltage of the (V72) S/C Signal 2 circuit in the Steering 4 (C2) 
Control Module (SCM) C2 harness connector. = = o 
15 there any voltage present? А 4 | А 

Үе<$ >> Hepair Ше (V72) S/C Signal 2 circuit for a short to voltage. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - 

ENGINE - DIAGNOSIS AND TESTING). мре 

STEERING 

No >> Со 106 сомтког с2 
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9-526 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


6. (V72) S/C SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 


PM 


Measure the resistance of the (V72) S/C Signal 2 circuit between the 
Steering Control Module (SCM) C2 harness connector and the Power- 
train Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Go to 7 


No >> Repair the (V72) S/C Signal 2 circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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7. (V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (V937) S/C Switch Ground circuit 
between the Steering Control Module (SCM) C2 harness connector and 
the Powertrain Control Module (PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 
Yes >> Go to 8 


No >> Repair the (V937) S/C Switch Ground circuit for an open 
circuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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8. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 
Switch and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-528 ENGINE ELECTRICAL DIAGNOSTICS - СЕС---------------------РМ 
P0600-SERIAL COMMUNICATION LINK 


For a complete wiring diagram Refer to Section 8W 
e When Monitored: 
With the ignition on. 
e Set Condition: 
The Powertrain Control Module (PCM) detects an internal failure. 


Possible Causes 


INTERMITTENT DTC 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: If any other DTCs are set, they must be diagnosed and repaired before continuing this test. 
WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 

Start the engine and allow it to reach operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the Powertrain Control Module (PCM) wiring and connec- 
tors. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 529 
P0601-INTERNAL MEMORY CHECKSUM INVALID 


For a complete wiring diagram Refer to Section 8W 
e When Monitored: 
With the ignition on. 
e Set Condition: 
The Powertrain Control Module (PCM) detects an internal failure. 


Possible Causes 


INTERMITTENT DTC 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: If any other DTCs are set, they must be diagnosed and repaired before continuing this test. 
WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 

Start the engine and allow it to reach operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the Powertrain Control Module (PCM) wiring and connec- 
tors. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-530 ENGINE ELECTRICAL DIAGNOSTICS - GPEC —————————————— —————— ——————— PM 
P0606-INTERNAL ECM PROCESSOR 


For a complete wiring diagram Refer to Section 8W 
e When Monitored: 
With the ignition on. 
e Set Condition: 
The Powertrain Control Module (PCM) detects an internal failure. 


Possible Causes 


INTERMITTENT DTC 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: If any other DTCs are set, they must be diagnosed and repaired before continuing this test. 
WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 

Start the engine and allow it to reach operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the Powertrain Control Module (PCM) wiring and connec- 
tors. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 531 
РОбОВ-ЕТС A/D GROUND PERFORMANCE 


For a complete wiring diagram Refer to Section 8W 
е When Monitored: 
With the ignition on. 
e Set Condition: 
When the A/D reading does not return to ground within a set period of time during test activation, this DTC will 
set. Reprogramming the module may not fix this DTC. ETC lamp will flash. 


Possible Causes 


INTERMITTENT DTC 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: If any other DTCs are set, they must be diagnosed and repaired before continuing this test. 
NOTE: An intermittent loss of power to the PCM without performing an ETC Relearn procedure may cause 
this DTC to set. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Turn the ignition on. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 


Verify the Powertrain Control Module (PCM) is at the latest calibration (flash level). If necessary, update the Pow- 
ertrain Control Module (PCM) in accordance with the Service Information. 


Start the engine and allow it to reach operating temperature. 
Increase engine speed by pressing the accelerator pedal. Do not exceed 3500 rpm. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со 102 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-532 ENGINE ELECTRICAL DIAGNOSTICS - GPEC ————— ———— ————————————————— РМ 
Р0600-ЕТС LEVEL 2 APP PERFORMANCE 


For a complete wiring diagram Refer to Section 8W 
е When Monitored: 
With the ignition on. 
e Set Condition: 
When secondary software determines that the APPS 1 and APPS 2 signals do not match for a period of time. 
ETC lamp will flash 


Possible Causes 


INTERMITTENT DTC 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 15 ACTIVE 


NOTE: If any other DTCs are set, they must be diagnosed and repaired before continuing this test. 
NOTE: An intermittent loss of power to the PCM without performing an ETC Relearn procedure may cause 
this DTC to set. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Turn the ignition on. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 


Verify the Powertrain Control Module (PCM) is at the latest calibration (flash level). If necessary, update the Pow- 
ertrain Control Module (PCM) in accordance with the Service Information. 


Start the engine and allow it to reach operating temperature. 
Increase engine speed by pressing the accelerator pedal. Do not exceed 3500 rpm. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------ ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 533 
PO60E-ETC LEVEL 2 TPS PERFORMANCE 


For a complete wiring diagram Refer to Section 8W 
e When Monitored: 
With the ignition on. 
e Set Condition: 
When secondary software determines that the TPS 1 and TPS 2 signals do not match for a period of time. 
ETC lamp will flash. 


Possible Causes 


INTERMITTENT DTC 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 15 ACTIVE 


NOTE: If any other DTCs are set, they must be diagnosed and repaired before continuing this test. 
NOTE: An intermittent loss of power to the PCM without performing an ETC Relearn procedure may cause 
this DTC to set. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Turn the ignition on. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 


Verify the Powertrain Control Module (PCM) is at the latest calibration (flash level). If necessary, update the Pow- 
ertrain Control Module (PCM) in accordance with the Service Information. 


Start the engine and allow it to reach operating temperature. 
Increase engine speed by pressing the accelerator pedal. Do not exceed 3500 rpm. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-534 ENGINE ELECTRICAL DIAGNOSTICS - СЕС---------------------РМ 
PO60F-ETC LEVEL 2 ECT PERFORMANCE 


For a complete wiring diagram Refer to Section 8W 
е When Monitored: 
With the ignition on. 
e Set Condition: 
When secondary software determines that the Coolant Temperature is implausible for a period of time. ETC 
lamp will flash. 


Possible Causes 


INTERMITTENT DTC 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 15 ACTIVE 


NOTE: If any other DTCs are set, they must be diagnosed and repaired before continuing this test. 
NOTE: An intermittent loss of power to the PCM without performing an ETC Relearn procedure may cause 
this DTC to set. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Turn the ignition on. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 


Verify the Powertrain Control Module (PCM) is at the latest calibration (flash level). If necessary, update the Pow- 
ertrain Control Module (PCM) in accordance with the Service Information. 


Start the engine and allow it to reach operating temperature. 
Increase engine speed by pressing the accelerator pedal. Do not exceed 3500 rpm. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 


9-536 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The PCM detects that the actual state of the starter control does not match the intended state. 


Possible Causes 


INTERMITTENT DTC 
(T752) STARTER CONTROL CIRCUIT SHORTED TO VOLTAGE 


(T752) STARTER CONTROL CIRCUIT SHORTED TO GROUND 
(T752) STARTER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
TOTALLY INTEGRATED POWER MODULE (TIPM) 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со to 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT ОТС Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (T752) STARTER CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 
Disconnect the Totally Integrated Power Module (TIPM) connector. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (T752) Starter Control circuit in the Totally 
Integrated Power Module (TIPM) harness connector. 

Is there any voltage present? 


Yes >> Repair the (T752) Starter Control circuit for a short to volt- 


age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - повијен 
ENGINE - DIAGNOSIS AND TESTING). INTEGRATED 


VOWER СӘ 81848a79 
No >> Со to З 


РМ ————————————————— — — ——— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


3. (T752) STARTER CONTROL CIRCUIT SHORTED TO GROUND 


9 - 537 


Turn the ignition off. 
Measure the resistance between ground and the (T752) Starter Control 
circuit in the Totally Integrated Power Module (TIPM) harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the (T752) Starter Control circuit for a short to 
ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. (T752) STARTER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


MODULE- 
TOTALLY 
INTEGRATED 


POWER C2 81848aa1 


Measure the resistance of the (T752) Starter Control circuit between the 
Totally Integrated Power Module (TIPM) harness connector and the 
Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 5 


No >> Repair the (T752) Starter Control circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Б. TOTALLY INTEGRATED POWER MODULE (ПРМ) 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C2 


MODULE- 
POWERTRAIN 


CONTROL C1 
(GAS) 81848aa5 


Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

Using a 12 volt test light connected to 12 volts, check the (T752) Starter 
Control circuit in the Totally Integrated Power Module (TIPM) harness 
connector. 

NOTE: The test light should not be illuminated. 

While monitoring the test light, move the ignition to the start position. 
NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light not illuminated with the ignition in the run 
position and illuminated and bright with the ignition in the start 


MODULE- 


TOTALLY 
INTEGRATED 


POWER C2 81848aa9 


9 -538 ENGINE ELECTRICAL DIAGNOSTICS - GPEC ——— —— —— ———————————————————— РМ 
position? 
Yes >> Нерасе the Totally Integrated Power Module (TIPM) in accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Totally Integrated 
Power Module (TIPM) and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 


9-540 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The PCM detects that the starter control circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(T752) STARTER CONTROL CIRCUIT SHORTED TO GROUND 


(T752) STARTER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
TOTALLY INTEGRATED POWER MODULE (TIPM) 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (T752) STARTER CONTROL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the Totally Integrated Power Module (TIPM) connector. 
Disconnect the Powertrain Control Module (PCM) connector. 


Measure the resistance between ground and the (T752) Starter Control 
circuit in the Totally Integrated Power Module (TIPM) harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the (T752) Starter Control circuit for a short to 


ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). MODULE- 


TOTALLY 


No >> Go to 3 шыны 81848аа1 


POWER C2 
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3. (T752) STARTER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (T752) Starter Control circuit between the 
Totally Integrated Power Module (TIPM) harness connector and the 


Powertrain Control Module (PCM) harness connector. [0] Xx 


Is the resistance below 5.0 ohms? 


о (Co) 
Yes >> Go to 4 a 


No >> Repair the (T752) Starter Control circuit for an open circuit С 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C2 


MODULE- 


POWERTRAIN 


CONTROL C1 
(GAS) 81848aa5 


4. TOTALLY INTEGRATED POWER MODULE (TIPM) 
Connect the Powertrain Control Module (PCM) connector. 


Turn the ignition on. 

Using a 12 volt test light connected to 12 volts, check the (T752) Starter 
Control circuit in the Totally Integrated Power Module (TIPM) harness 
connector. 

NOTE: The test light should not be illuminated. 

While monitoring the test light, move the ignition to the start position. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light not illuminated with the ignition in the run MODULE- 
position and illuminated and bright with the ignition in the start Жылқы” 
position? FOWER Cà 81848229 


Yes >> Нерасе the Totally Integrated Power Module (TIPM) in 
accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Goto5 


5. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Totally Integrated 
Power Module (TIPM) and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 543 


e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


• Set Condition: 
The РОМ detects that the starter control circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(T752) STARTER CONTROL CIRCUIT SHORTED TO VOLTAGE 


(T752) STARTER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
TOTALLY INTEGRATED POWER MODULE (TIPM) 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (T752) STARTER CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 


Disconnect the Totally Integrated Power Module (TIPM) connector. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (Т752) Starter Control circuit in the Totally 
Integrated Power Module (TIPM) harness connector. 

Is there any voltage present? 


Yes >> Repair the (T752) Starter Control circuit for a short to volt- 


age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - E 
ENGINE - DIAGNOSIS AND TESTING). INTEGRATED 81848а79 


POWER C2 


No >> Со to З 


9-544 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


3. (T752) STARTER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 


Measure the resistance of the (T752) Starter Control circuit between the (IH 
Totally Integrated Power Module (TIPM) harness connector and the [0] 


Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? > Co) 


Yes >> Go to 4 19 


No >> Repair the (T752) Starter Control circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C2 


MODULE- 


POWERTRAIN 


CONTROL C1 
(GAS) 81848aa5 


4. TOTALLY INTEGRATED POWER MODULE (TIPM) 
Connect the Powertrain Control Module (PCM) connector. 


Turn the ignition on. 

Using a 12 volt test light connected to 12 volts, check the (T752) Starter 
Control circuit in the Totally Integrated Power Module (TIPM) harness 
connector. 

NOTE: The test light should not be illuminated. 

While monitoring the test light, move the ignition to the start position. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light not illuminated with the ignition in the run MODULE- 
position and illuminated and bright with the ignition in the start Жылқы” 
position? FOWER Cà 81848229 


Yes >> Replace the Totally Integrated Power Module (TIPM) in 
accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 


5. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Totally Integrated 
Power Module (TIPM) and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ——— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 545 
P061A-ETC LEVEL 2 TORQUE PERFORMANCE 


For a complete wiring diagram Refer to Section 8W 
е When Monitored: 
With the ignition on. 
e Set Condition: 
When secondary software determines that the requested output is not being achieved by the engine for a 
period of time. ETC lamp will flash. 


Possible Causes 


INTERMITTENT DTC 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: If any other DTCs are set, they must be diagnosed and repaired before continuing this test. 
NOTE: An intermittent loss of power to the PCM without performing an ETC Relearn procedure may cause 
this DTC to set. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Turn the ignition on. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 


Verify the Powertrain Control Module (PCM) is at the latest calibration (flash level). If necessary, update the Pow- 
ertrain Control Module (PCM) in accordance with the Service Information. 


Start the engine and allow it to reach operating temperature. 
Increase engine speed by pressing the accelerator pedal. Do not exceed 3500 rpm. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со 102 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-546 ENGINE ELECTRICAL DIAGNOSTICS - GPEC —————— ———— ————————————————— PM 
P061C-ETC LEVEL 2 RPM PERFORMANCE 


For a complete wiring diagram Refer to Section 8W 
е When Monitored: 
With the ignition on. 
• Set Condition: 
When secondary software determines that the engine speed is implausible for a period of time. ETC lamp will 
flash. 


Possible Causes 


INTERMITTENT DTC 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: If any other DTCs are set, they must be diagnosed and repaired before continuing this test. 
NOTE: An intermittent loss of power to the PCM without performing an ETC Relearn procedure may cause 
this DTC to set. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Turn the ignition on. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 


Verify the Powertrain Control Module (PCM) is at the latest calibration (flash level). If necessary, update the Pow- 
ertrain Control Module (PCM) in accordance with the Service Information. 


Start the engine and allow it to reach operating temperature. 
Increase engine speed by pressing the accelerator pedal. Do not exceed 3500 rpm. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со 102 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 


9-548 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 
e Set Condition: 
The РОМ detects that the actual state of the generator field control does not match the intended state. 


Possible Causes 


INTERMITTENT DTC 
(K20) GEN FIELD CONTROL CIRCUIT SHORTED TO VOLTAGE 


(K20) GEN FIELD CONTROL CIRCUIT SHORTED TO GROUND 

(K20) GEN FIELD CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
GENERATOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со to 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT ОТС Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K20) GEN FIELD CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Generator connector. (EB 
Disconnect the Powertrain Control Module (PCM) connector. 


Turn the ignition on. (C2) 


Measure the voltage of the (K20) Gen Field Control circuit in the Gen- — 
erator harness connector. 


|] 1 
Is there any voltage present? ] , 
Yes >> Repair the (К20) Gen Field Control circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 52.7 
ENGINE - DIAGNOSIS AND TESTING). PIS — 


No >> Со to З 


РМ ————————————————— — — ——- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


3. (K20) GEN FIELD CONTROL CIRCUIT SHORTED TO GROUND 


9 - 549 


Turn the ignition off. 
Measure the resistance between ground and the (K20) Gen Field Con- 
trol circuit in the Generator harness connector. 

Is the resistance below 100 ohms? 


Yes >> Repair the (K20) Gen Field Control circuit for a short to 
ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


GENERATOR 
(GAS) 
81848ccd 


4. (K20) GEN FIELD CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K20) Gen Field Control circuit between 
the Generator harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 5 


No >> Repair the (K20) Gen Field Control circuit for an open cir- 
cuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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CONTROL C2 
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Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Generator field control to the ON (100%) 
position. 

Using a 12 volt test light connected to ground, check the (K20) Gen 
Field Control circuit in the Generator harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

With the scan tool, actuate the Generator field control to the OFF (090) 
position. 

Using a 12 volt test light connected to ground, check the (K20) Gen 
Field Control circuit in the Generator harness connector. 


NOTE: The test light should not be illuminated. 


GENERATOR 
(GAS) 
81848cd5 


Is the test light illuminated and bright with the actuation ON (100%) and not illuminated with the actua- 


9-550 ENGINE ELECTRICAL DIAGNOSTICS - GPEC ——— —— —— ———————————————————— PM 
tion OFF (0%)? 
Yes >> Нерасе the Generator in accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Generator and the 
Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 


9-552 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 

With the engine running and battery voltage greater than 10.4 volts. 
e Set Condition: 

The РОМ detects that the generator field control is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K20) GEN FIELD CONTROL CIRCUIT SHORTED TO GROUND 


(K20) GEN FIELD CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
GENERATOR 


POWERTRAIN CONTROL MODULE (PCM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K20) GEN FIELD CONTROL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the Generator connector. {Si 
Disconnect the Powertrain Control Module (PCM) connector. [9] 
Measure the resistance between ground and the (K20) Gen Неја Соп- 


trol circuit in the Generator harness connector. E (52) 
Is the resistance below 100 ohms? 


Ё— + 1 
Yes >> Repair the (K20) Gen Field Control circuit for a short to П 2 
дгоипа. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). GENERATOR 


(GAS) 
No >> Со to З 81848ccd 


РМ —Л————— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


9 - 553 


3. (K20) GEN FIELD CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K20) Gen Field Control circuit between 
the Generator harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Goto4 


No >> Repair the (K20) Gen Field Control circuit for an open cir- 
cuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Generator field control to the ON (100%) 
position. 

Using a 12 volt test light connected to ground, check the (K20) Gen 
Field Control circuit in the Generator harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

With the scan tool, actuate the Generator field control to the OFF (0%) 
position. 

Using a 12 volt test light connected to ground, check the (K20) Gen 
Field Control circuit in the Generator harness connector. 


NOTE: The test light should not be illuminated. 


GENERATOR 
(GAS) 
81848cd5 


Is the test light illuminated and bright with the actuation ON (100%) and not illuminated with the actua- 


tion OFF (050)? 


Yes >> Нерасе the Generator in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 


9-554 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


5. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Generator and the 
Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 


9-556 ENGINE ELECTRICAL DIAGNOSTICS - GPEC ————_—_ PM 


e When Monitored: 

With the engine running and battery voltage greater than 10.4 volts. 
e Set Condition: 

The PCM detects that the generator field control is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K20) GEN FIELD CONTROL CIRCUIT SHORTED TO VOLTAGE 


(K20) GEN FIELD CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
GENERATOR 


POWERTRAIN CONTROL MODULE (PCM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC IS ACTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K20) GEN FIELD CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Generator connector. (EB 
Disconnect the Powertrain Control Module (PCM) connector. 


Turn the ignition on. (C2) 


Measure the voltage of the (K20) Gen Field Control circuit in the Gen- = 
erator harness connector. 


- + 1 
Is there any voltage present? т : 
Yes >> Repair the (К20) Gen Field Control circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - GENERATOR 


(GAS) 


ENGINE - DIAGNOSIS AND TESTING). 8184ваю 


Мо >> Со 103 
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9 - 557 


3. (K20) GEN FIELD CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 


Measure the resistance of the (K20) Gen Field Control circuit between 
the Generator harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Goto4 


No >> Repair the (K20) Gen Field Control circuit for an open cir- 
cuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Generator field control to the ON (100%) 
position. 

Using a 12 volt test light connected to ground, check the (K20) Gen 
Field Control circuit in the Generator harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

With the scan tool, actuate the Generator field control to the OFF (0%) 
position. 

Using a 12 volt test light connected to ground, check the (K20) Gen 
Field Control circuit in the Generator harness connector. 


NOTE: The test light should not be illuminated. 


GENERATOR 
(GAS) 
81848cd5 


Is the test light illuminated and bright with the actuation ON (100%) and not illuminated with the actua- 


tion OFF (050)? 


Yes >> Нерасе the Generator in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 
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5. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Generator and the 
Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 


9-560 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 
e Set Condition: 
The РОМ detects that the actual state of the fuel pump control does not match the intended state. 


Possible Causes 


INTERMITTENT DTC 
(K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO VOLTAGE 


(K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO GROUND 

(K31) FUEL PUMP CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
TOTALLY INTEGRATED POWER MODULE (TIPM) 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is AcTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со to 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Totally Integrated Power Module (TIPM) connector. re 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. EN (02) 
Measure the voltage of the (K31) Fuel Pump Control circuit in the =з 4 С 
Totally Integrated Power Module (TIPM) harness connector. кеті, 
Is there any voltage present? "| ооо овор |: 

Yes >> Repair the (K31) Fuel Pump Control circuit for a short to fa 

voltage. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - TOTALLY 

ENGINE - DIAGNOSIS AND TESTING). келеш 81848са9 


Мо >> Со 103 


РМ ———————————————— — — ——- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 561 


3. (K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 


Measure the resistance between ground and the (K31) Fuel Pump Con- (EB 
trol circuit in the Totally Integrated Power Module (TIPM) harness con- C2] 


nector. 


Is the resistance below 100 ohms? — 4 е, ° 


Yes >> Repair the (КЗ1) Fuel Pump Control circuit for a short to 


ground. 7 о 9% ое |+ 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - pep ps 
ENGINE - DIAGNOSIS AND TESTING). on 
No >> Go to 4 TOTALLY 
роза 81848саа 


4. (K31) FUEL PUMP CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K31) Fuel Pump Control circuit between 
the Totally Integrated Power Module (TIPM) harness connector and the 
Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со 105 
Мо >> Repair Ше (K31) Fuel Pump Control circuit for an open cir- 
cuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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Б. TOTALLY INTEGRATED POWER MODULE (ПРМ) 


Connect the Powertrain Control Module (PCM) connector. 

Connect a jumper wire between ground and the (K31) Fuel Pump Control circuit in the Totally Integrated Power 
Module (TIPM) harness connector. 

Turn the ignition on. 

With the scan tool, select View DTCs. 


Is the status Active for the Fuel Pump Control circuit shorted low DTC? 


Yes >> Heplace the Totally Integrated Power Module (TIPM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


9-562 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Totally Integrated 
Power Module (TIPM) and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0628-FUEL PUMP CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W 


9-564 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 

With the engine running and battery voltage greater than 10.4 volts. 
e Set Condition: 

The РОМ detects that the fuel pump control is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO GROUND 


(K31) FUEL PUMP CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
TOTALLY INTEGRATED POWER MODULE (TIPM) 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the Totally Integrated Power Module (TIPM) connector. {Sik 
Disconnect the Powertrain Control Module (PCM) connector. [9] 
( 


Measure the resistance between ground and the (K31) Fuel Pump Соп- d) 
trol circuit in the Totally Integrated Power Module (TIPM) harness con- = 4 o 
nector. ЈА = М 
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РМ —Л———— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 565 


3. (K31) FUEL PUMP CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K31) Fuel Pump Control circuit between 
the Totally Integrated Power Module (TIPM) harness connector and the 
Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со 04 
Мо >> Repair Ше (K31) Fuel Pump Control circuit for an open cir- 
cuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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4. TOTALLY INTEGRATED POWER MODULE (TIPM) 


Connect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
With the scan tool, select View DTCs. 


NOTE: With the TIPM connector disconnected, the PCM should display a Fuel Pump Control circuit open 
DTC. 


Is the status Active for the Fuel Pump Control circuit open DTC? 


Yes >> Нерасе the Totally Integrated Power Module (TIPM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 


S. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Totally Integrated 
Power Module (TIPM) and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9 - 566 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 
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For a complete wiring diagram Refer to Section 8W 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 567 


e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the fuel pump control is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO VOLTAGE 


(K31) FUEL PUMP CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
TOTALLY INTEGRATED POWER MODULE (TIPM) 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 


Disconnect the Totally Integrated Power Module (TIPM) connector. (EB 
Disconnect the Powertrain Control Module (PCM) connector. 


Turn the ignition on. (C2) 


Measure the voltage of the (K31) Fuel Pump Control circuit in the = 4 fem 


Totally Integrated Power Module (TIPM) harness connector. 


Is there any voltage present? "| побфосо |: 


Yes >> Repair the (КЗ1) Fuel Pump Control circuit for a short to 
voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - TOTAL, 
ENGINE - DIAGNOSIS AND TESTING). ONRC 81848cd9 


No >> Go to 3 


9-568 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


3. (K31) FUEL PUMP CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K31) Fuel Pump Control circuit between 
the Totally Integrated Power Module (TIPM) harness connector and the 
Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со 04 
Мо >> Repair Ше (K31) Fuel Pump Control circuit for an open cir- 
cuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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4. TOTALLY INTEGRATED POWER MODULE (TIPM) 


Connect the Powertrain Control Module (PCM) connector. 


Connect a jumper wire between ground and the (K31) Fuel Pump Control circuit in the Totally Integrated Power 
Module (TIPM) harness connector. 


Turn the ignition on. 
With the scan tool, select View DTCs. 


Is the status Active for the Fuel Pump Control circuit shorted low DTC? 


Yes >> Нерасе the Totally Integrated Power Module (TIPM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 


5. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Totally Integrated 
Power Module (TIPM) and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------ ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 569 
Р062С-ЕТС LEVEL 2 MPH PERFORMANCE 


For a complete wiring diagram Refer to Section 8W 
е When Monitored: 
With the ignition on. 
• Set Condition: 
When secondary software determines that the vehicle speed is implausible for a period of time. ETC lamp will 
flash. 


Possible Causes 


INTERMITTENT DTC 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: If any other DTCs are set, they must be diagnosed and repaired before continuing this test. 
NOTE: An intermittent loss of power to the PCM without performing an ETC Relearn procedure may cause 
this DTC to set. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Turn the ignition on. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 


Verify the Powertrain Control Module (PCM) is at the latest calibration (flash level). If necessary, update the Pow- 
ertrain Control Module (PCM) in accordance with the Service Information. 


Start the engine and allow it to reach operating temperature. 
Increase engine speed by pressing the accelerator pedal. Do not exceed 3500 rpm. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со 102 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-570 ENGINE ELECTRICAL DIAGNOSTICS - СЕС---------------------РМ 
P0630-VIN NOT PROGRAMMED IN PCM 


For a complete wiring diagram Refer to Section 8W. 


e When Monitored: 
At initialization. 


e Set Condition: 
The VIN has not been programmed into the PCM. One Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


VIN NOT PROGRAMMED IN THE POWERTRAIN CONTROL MODULE (PCM) 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . ММ NOT PROGRAMMED IN THE POWERTRAIN CONTROL MODULE (PCM) 
Ignition on, engine not running. 

Using the scan tool, program the VIN into the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


NOTE: If the engine will not start, crank the engine for 15 seconds. Crank at least 2 times with the ignition 
switch returning to the off position each time. 
With a scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Test complete. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 571 
P0632-ODOMETER NOT PROGRAMMED IN PCM 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Ignition on. 


• Set Condition: 
The vehicle mileage is not programed into the PCM. One Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


MILEAGE NOT PROGRAMMED IN THE POWERTRAIN CONTROL MODULE (PCM) 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . MILEAGE NOT PROGRAMMED IN THE POWERTRAIN CONTROL MODULE (PCM) 
Ignition on, engine not running. 

With a scan tool, Clear DTCs. 

Using the scan tool, program the vehicle mileage into the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Test complete. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-572 ENGINE ELECTRICAL DIAGNOSTICS - СЕС---------------------РМ 
P0633-SKIM SECRET KEY NOT STORED IN PCM 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
Ignition on. 
• Set Condition: 
The Secret Key information has not been programmed into the PCM. One Trip Fault. Three good trips to turn 
off the MIL. 


Possible Causes 
SECRET KEY INFORMATION NOT PROGRAMMED IN THE POWERTRAIN CONTROL MODULE (PCM) 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . SECRET KEY INFORMATION NOT PROGRAMMED IN THE POWERTRAIN CONTROL MODULE (PCM) 


Ignition on, engine not running. 

Using the scan tool, program the Secret Key information into the Powertrain Control Module (PCM) using the PCM 
Replaced function in the WCM. 

Start the engine and allow it to reach normal operating temperature. 


NOTE: If the engine will not start, crank the engine for 15 seconds. Crank at least 2 times with the ignition 
switch returning to the off position each time. 
With a scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Test complete. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 


9-574 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 
e Set Condition: 
The PCM detects no change when attempting to regulate the generator output. 


Possible Causes 


INTERMITTENT DTC 
(A804) GEN SENSE CIRCUIT SHORTED TO VOLTAGE 


(A804) GEN SENSE CIRCUIT SHORTED TO GROUND 
(A804) GEN SENSE CIRCUIT OPEN OR HIGH RESISTANCE 
GENERATOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is AcTIVE 


Start the engine and allow it reach operating temperature. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со to 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT ОТС Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (A804) GEN SENSE CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Generator connector. (EB 
Disconnect the Powertrain Control Module (PCM) connector. 


Turn the ignition on. (C2) 


Measure the voltage of the (A804) Gen Sense circuit in the Generator - 
harness connector. 


Is there any voltage present? 


Yes >> Repair the (A804) Gen Sense circuit for a short to voltage. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). GENERATOR 


(GAS) 
No >> Со to З 81848d40 
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3. (A804) GEN SENSE CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Measure the resistance between ground and the (A804) Gen Sense cir- S 
cuit in the Generator harness connector. 


15 the resistance below 100 ohms? 


Yes >> Repair the (A804) Gen Sense circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Go to 4 


GENERATOR 
(GAS) 


81848d47 
4. (A804) GEN SENSE CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (A804) Gen Sense circuit between the 
Generator harness connector and the Powertrain Control Module (PCM) 
harness connector. XH 


Is the resistance below 5.0 ohms? 


>> Со to 5 
>> Repair the (A804) Gen Sense circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


MODULE- 
POWERTRAIN 
CONTROL C1 
(GAS) 


GENERATOR 
(GAS) 


81848d4b 
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5. GENERATOR 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Connect the Generator connector. 

Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

While backprobing, measure the voltage of the (K20) Gen Field Control 
circuit in the Powertrain Control Module (PCM) harness connector. 
Start the engine. 

With the scan tool, perform the Generator Full Field test. 

Monitor the voltage of the (K20) Gen Field Control circuit with the Gen- 
erator Full Field test actuated. 


NOTE: The voltage should increase more than 1 volt. 
Does the voltage increase by at least 1 volt with the Generator 


Full Field Test on? POWERTRAIN 
CONTROL C1 
Yes >> Goto 6 Шш. Ва 
Мо >> Replace the Generator in accordance with the Service Infor- 
mation. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


6. POWERTRAIN CONTROL MODULE (PCM) 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Generator and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 
Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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е When Monitored: 
With the ignition on. 


e Set Condition: 


PM 


The PCM detects low voltage on the (F855) 5 volt supply circuit or the (F856) 5 volt supply circuit. 


Possible Causes 


INTERMITTENT DTC 
5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 
ACCELERATOR PEDAL POSITION SENSOR 


CAMSHAFT 2 POSITION SENSOR 
CRANKSHAFT POSITION SENSOR 
THROTTLE POSITION SENSOR 

VEHICLE SPEED SENSOR (MTX ONLY) 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 


DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Turn the ignition on. 
With the scan tool, clear DTCs. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со 102 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 


DIAGNOSIS AND TESTING) 


2. ACCELERATOR PEDAL POSITION SENSOR 


Turn the ignition off. 
Disconnect the APP Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (F856) 5 Volt Supply circuit in the APP Sen- 
sor harness connector. 
Is the voltage above 4.6 volts? 


Yes >> Replace the Accelerator Pedal Position Sensor. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to З 


SENSOR- 
ACCELERATOR 
PEDAL 


POSITION 81848d53 
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3. CAMSHAFT 1/2 POSITION SENSOR 
Turn the ignition off. 
Disconnect the Camshaft 1/2 Position Sensor harness connector. 
“= 


Turn the ignition оп. 
Measure the voltage of the (F855) 5 Volt Supply circuit. 


Is the voltage above 4.6 volts? 


Yes >> Replace the Camshaft 1/2 Position Sensor. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 4 


4. CRANKSHAFT POSITION SENSOR 


" 


B 


SENSOR- 
CAMSHAFT 1/2 
POSITION 
(GAS) 


3 
2 
1 
о 


81847141 


Turn the ignition off. 

Disconnect the Crankshaft Position Sensor harness connector. 
Turn the ignition on. 

Measure the voltage of the (F855) 5 Volt Supply circuit. 


Is the voltage above 4.6 volts? 


Yes >> Replace the Crankshaft Position Sensor. 
Perform the PCM Verification Test Ver. 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 5 


1 (Refer to 9 - 


8 


SENSOR- 
CRANKSHAFT 
POSITION 


" 


JE, 


3 
2 
1 
о 


(GAS) 81847be3 
5: THROTTLE POSITION SENSOR 
Turn the ignition off. 
Disconnect the Throttle Body harness connector. re 


Turn the ignition on. 
Measure the voltage of the (F855) 5 Volt Supply circuit. 


Is the voltage above 4.6 volts? 


Yes >> Replace the Throttle Body in accordance with the Service 
Information. 
Perform the PCM Verification Test Ver. 


ENGINE - DIAGNOSIS AND TESTING) 
No >> Со to 6 


1 (Refer to 9 - 


THROTTLE 
BODY 
(GAS) 


8182941c 
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6. VEHICLE EQUIPPED WITH MANUAL TRANSMISSION 


Is the vehicle equipped with a manual transmission? 


Yes >> Go to 7 
No >> Go to 8 


7. VEHICLE SPEED SENSOR 


NOTE: Only vehicles equipped with a manual transmission will use a Vehicle Speed Sensor. 
Turn the ignition off. 

Disconnect the Vehicle Speed Sensor harness connector. 

Turn the ignition on. 

Measure the voltage of the (F856) 5 Volt Supply circuit. 


Is the voltage above 4.6 volts? 


Yes >> Replace the Vehicle Speed Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со 108 


8. 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


circuit. 


Measure the resistance between ground and the (F856) 5 Volt Supply 
circuit. 


Disconnect the PCM harness connectors. T 
Measure the resistance between ground and the (F855) 5 Volt Supply C2] 


Is the resistance above 1000 ohms for both circuits? 


Yes >> Go to 9 
No >> Hepair the 5 Volt Supply circuit for a short to ground. SENSOR- 


SENSOR- ACCELERATOR 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - кезда ы PEDAL 


POSITION POSITION 


ENGINE - DIAGNOSIS AND TESTING) (GAS) 81848d57 
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9. POWERTRAIN CONTROL MODULE (PCM) 
Inspect the (F855) 5 Volt Supply circuit between the Camshaft 1/2 Position Sensor harness connector and the PCM 
harness connector. 


Inspect the (F855) 5 Volt Supply circuit between the Crankshaft Position Sensor harness connector and the PCM 
harness connector. 


Inspect the (F855) 5 Volt Supply circuit between the Throttle Body harness connector and the PCM harness con- 
nector. 


Inspect the (F856) 5 Volt Supply circuit between the Accelerator Pedal Position Sensor harness connector and the 
PCM harness connector. 


If the vehicle is equipped with a manual transmission, inspect the (F856) 5 Volt Supply circuit between the Vehicle 
Speed Sensor harness connector and the PCM harness connector. 


Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the PCM in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9 - 582 
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For а complete wiring diagram Refer to Section 8W 


РМ ———————————————— — — ——— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 583 


e When Monitored: 
With the ignition on. 


e Set Condition: 
The PCM detects a short to voltage on the (K855) 5 volt supply circuit or the (K856) 5 volt supply circuit. 


Possible Causes 


INTERMITTENT DTC 


(K855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
(K856) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


Turn the ignition on. 
With the scan tool, clear DTCs. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K856) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the Accelerator Pedal Position Sensor harness connector. 
Disconnect the PCM harness connectors. 

Measure the voltage on the (K856) 5 Volt Supply circuit. 


Is there any voltage present? 
Yes >> Repair the (K856) 5 Volt Supply circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 3 


Э. (К855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the Throttle Body harness connector. 

Turn the ignition on. 

Measure the voltage on the (K855) 5 Volt Supply circuit. 


Is there any voltage present? 


Yes >> Hepair the (K855) 5 Volt Supply circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 
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4. POWERTRAIN CONTROL MODULE (PCM) 


Turn the ignition off. 


Inspect the (K855) 5 Volt Supply circuit between the Camshaft 1/2 Position Sensor harness connector and the PCM 
harness connector. 


Inspect the (K855) 5 Volt Supply circuit between the Crankshaft Position Sensor harness connector and the PCM 
harness connector. 


Inspect the (K855) 5 Volt Supply circuit between the Throttle Body harness connector and the PCM harness con- 
nector. 


Inspect the (K856) 5 Volt Supply circuit between the Accelerator Pedal Position Sensor harness connector and the 
PCM harness connector. 


If the vehicle is equipped with a manual transmission, inspect the (K856) 5 Volt Supply circuit between the Vehicle 
Speed Sensor harness connector and the PCM harness connector. 


Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the А/С Compressor control circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(C27) A/C COMPRESSOR CONTROL CIRCUIT SHORTED TO GROUND 


(C27) A/C COMPRESSOR CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(2916) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

A/C COMPRESSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (Z916) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the A/C Compressor connector. 

Turn the ignition on. 

Using a 12 volt test light connected to 12 volts, check the (2916) 
Ground circuit in the A/C Compressor harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? ! (5 4) P 
Yes >> Go to 3 


No >> Repair the (2916) Ground circuit for an open circuit or high SOLENOID-A/C 
| COMPRESSOR 
resistance. 81848d65 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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3. (C27) А/С COMPRESSOR CONTROL CIRCUIT SHORTED TO GROUND 


9 - 587 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (C27) A/C Compressor 
Control circuit in the A/C Compressor harness connector. 
Is the resistance below 100 ohms? 


Yes >> Repair the (C27) A/C Compressor Control circuit for a short 
to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. (C27) АС COMPRESSOR CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


81848d6d 


Measure the resistance of the (C27) A/C Compressor Control circuit 
between the A/C Compressor harness connector and the Powertrain 
Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 5 


No >> Repair the (C27) A/C Compressor Control circuit for an 
open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Б. Д/С COMPRESSOR 


SOLENOID-A/C 
COMPRESSOR 


81848d71 


Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the A/C Compressor control to the ON posi- 
tion. 

Using a 12 volt test light connected to ground, check the (C27) A/C 
Compressor Control circuit in the A/C Compressor harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

With the scan tool, actuate the A/C Compressor control to the OFF 
position. 

Using a 12 volt test light connected to ground, check the (C27) A/C 
Compressor Control circuit in the A/C Compressor harness connector. 


NOTE: The test light should not be illuminated. 


81848d75 


Is the test light illuminated and bright with the actuation ON (100%) and not illuminated with the actua- 


9-588 ENGINE ELECTRICAL DIAGNOSTICS - СЕС----------------РМ 
tion OFF (095)? 
Yes >> Replace the A/C Compressor in accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the A/C Compressor and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 
e Set Condition: 
The PCM detects that the A/C Compressor control circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(C27) АС COMPRESSOR CONTROL CIRCUIT SHORTED TO VOLTAGE 


(C27) АС COMPRESSOR CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(Z916) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

А/С COMPRESSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC Is ACTIVE 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (C27) A/C COMPRESSOR CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the A/C Compressor connector. за + 
Disconnect the Powertrain Control Module (PCM) connector. 


Turn the ignition on. 1 (C2) 


Measure the voltage of the (C27) A/C Compressor Control circuit in the 
A/C Compressor harness connector. 


Is there any voltage present? | | 
1 Co 2 


Yes >> Repair the (C27) A/C Compressor Control circuit for a short 


to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - SOLENOID-A/C 
ENGINE - DIAGNOSIS AND TESTING). COMPRESSOR 81848479 


Мо >> Со 103 


РМ 


3: (C27) A/C COMPRESSOR CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
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Measure the resistance of the (C27) A/C Compressor Control circuit 
between the A/C Compressor harness connector and the Powertrain 
Control Module (PCM) harness connector. 


15 the resistance below 5.0 ohms? 


>> Go to 4 
No >> Repair the (C27) A/C Compressor Control circuit for an 
open circuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


4. (2916) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


MODULE- 
POWERTRAIN 
CONTROL C2 
(GAS) 


SOLENOID-A/C 
COMPRESSOR 


81848d71 


Using a 12 volt test light connected to 12 volts, check the (Z916) 
Ground circuit in the A/C Compressor harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Goto 5 
No >> Repair the (2916) Ground circuit for an open circuit or high 
resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Б. Д/С COMPRESSOR 


SOLENOID-A/C 
COMPRESSOR 


81848d65 


Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the A/C Compressor control to the ON posi- 
tion. 

Using a 12 volt test light connected to ground, check the (C27) A/C 
Compressor Control circuit in the A/C Compressor harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

With the scan tool, actuate the A/C Compressor control to the OFF 
position. 

Using a 12 volt test light connected to ground, check the (C27) A/C 
Compressor Control circuit in the A/C Compressor harness connector. 


NOTE: The test light should not be illuminated. 


SOLENOID-A/C 
COMPRESSOR 


81848d75 


Is the test light illuminated and bright with the actuation ON (100%) and not illuminated with the actua- 
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tion OFF (095)? 
Yes >> Replace the A/C Compressor in accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the A/C Compressor and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 


9-594 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


• When Monitored: 
With the ignition on. 


e Set Condition: 


PM 


The РОМ detects low voltage on the (F857) 5 volt supply circuit or the (F858) 5 volt supply circuit. 


Possible Causes 


INTERMITTENT DTC 
5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 
ACCELERATOR PEDAL POSITION SENSOR 


CAMSHAFT 1/1 POSITION SENSOR 


MANIFOLD FLOW VALVE 
MAP SENSOR 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 


DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Turn the ignition on. 
With the scan tool, clear DTCs. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 


DIAGNOSIS AND TESTING) 


2. ACCELERATOR PEDAL POSITION SENSOR 


Turn the ignition off. 

Disconnect the APP Sensor harness connector. 

Turn the ignition on. 

Measure the voltage of the (K858) 5 Volt Supply circuit in the APP Sen- 
sor harness connector. 


Is the voltage above 4.6 volts? 


Yes >> Replace the Accelerator Pedal Position Sensor. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со 103 


SENSOR- 
ACCELERATOR 
PEDAL 


POSITION 81848d7d 
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d. CAMSHAFT 1/1 POSITION SENSOR 
Turn the ignition off. 
Disconnect the Camshaft 1/1 Position Sensor harness connector. {Si 
Turn the ignition on. 1 
Measure the voltage of the (K857) 5 Volt Supply circuit. (C2) 
Is the voltage above 4.6 volts? т : 
Yes >> Heplace the Camshaft 1/1 Position Sensor. қ | жури ) | 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
No >> Goto4 SENSOR- 
CAMSHAFT 1/1 
POSITION 
(GAS) 81847f00 

4. MANIFOLD FLOW VALVE 
Turn the ignition off. 
Disconnect the Manifold Flow Valve harness connector. 

en т 6 АЕ 
Turn the ignition оп. 
Measure the voltage of the (K857) 5 Volt Supply circuit. (62) 

Is the voltage above 4.6 volts? T з ЦЕСІГІ m 
в ГГ] 4 


Yes >> Replace the Manifold Flow Valve. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to 5 


Б. MAP SENSOR 


VALVE- 
MANIFOLD 


81848d82 


Turn the ignition off. 

Disconnect the MAP Sensor harness connector. 

Turn the ignition on. 

Measure the voltage of the (K857) 5 Volt Supply circuit. 


Is the voltage above 4.6 volts? 


Yes >> Replace the MAP Sensor in accordance with the Service 
Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING) 
No >> Со to 6 


SENSOR-MAP 
(GAS) 


81829208 
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6. 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 

Disconnect the PCM harness connectors. 

Measure the resistance between ground and the (K857) 5 Volt Supply 
circuit. 

Measure the resistance between ground and the (K858) 5 Volt Supply 
circuit. 


Is the resistance above 1000 ohms for both circuits? 


Yes >> Go to 7 


SENSOR- 


No >> Repair the 5 Volt Supply circuit for a short to ground. ДА араби 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - SENSOR-MAP FEDAL 


(GAS) POSITION 


ENGINE - DIAGNOSIS AND TESTING) 81848486 


7. POWERTRAIN CONTROL MODULE (PCM) 
Inspect the (K858) 5 Volt Supply circuit between the Accelerator Pedal Position Sensor harness connector and the 
PCM harness connector. 


Inspect the (K857) 5 Volt Supply circuit between the Camshaft 1/1 Position Sensor harness connector and the PCM 
harness connector. 


Inspect the (K857) 5 Volt Supply circuit between the Manifold Flow Valve harness connector and the PCM harness 
connector. 


Inspect the (K857) 5 Volt Supply circuit between the MAP Sensor harness connector and the PCM harness con- 
nector. 


Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the PCM in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on. 


e Set Condition: 
The PCM detects a short to voltage on the (K857) 5 volt supply circuit or the (K858) 5 volt supply. 


Possible Causes 


INTERMITTENT DTC 


(K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
(K858) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


Turn the ignition on. 

With the scan tool, clear DTCs. 

Turn the ignition on. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K858) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Accelerator Pedal Position Sensor harness connector. 
Disconnect the PCM harness connectors. 
Measure the voltage on the (K858) 5 Volt Supply circuit. 


Is there any voltage present? 


Yes >> Repair the (K858) 5 Volt Supply circuit for a short to volt- 


age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). SENSOR- 
ACCELERATOR 
No >> Go to 3 PEDAL 


POSITION 81848d7d 
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3. (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 


Disconnect the MAP Sensor harness connector. {Si 
Turn the ignition on. BLACK 


Measure the voltage on the (K857) 5 Volt Supply circuit. 


У 


Is there any voltage present? 
Yes >> Repair the (K857) 5 Volt Supply circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 3 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


SENSOR-MAP 
(GAS) 81829208 


4. POWERTRAIN CONTROL MODULE (PCM) 


Turn the ignition off. 
Inspect the (K858) 5 Volt Supply circuit between the Accelerator Pedal Position Sensor harness connector and the 
PCM harness connector. 


Inspect the (K857) 5 Volt Supply circuit between the Camshaft 1/1 Position Sensor harness connector and the PCM 
harness connector. 


Inspect the (K857) 5 Volt Supply circuit between the Manifold Flow Valve harness connector and the PCM harness 
connector. 


Inspect the (K857) 5 Volt Supply circuit between the MAP Sensor harness connector and the PCM harness con- 
nector. 


Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0700-TRANSMISSION CONTROL SYSTEM (MIL REQUEST) 


For a complete wiring diagram Refer to Section 8W 


е When Monitored: 
With the ignition on. 


e Set Condition: 
The РОМ receives a CAN Bus message indicating that a DTC is present in the ТСМ. 


Possible Causes 


INTERMITTENT DTC 


TRANSMISSION DTC(S) PRESENT 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: Diagnose and repair any other DTCs that are set in the PCM before continuing. 
NOTE: This DTC will set in the PCM to indicate that a DTC is set in the TCM. 
NOTE: When all repairs have been completed, clear DTCs in the PCM and TCM. 
Ignition on, engine not running. 
With the scan tool, select View DTCs in the PCM. 

Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. DTCS PRESENT IN THE TRANSMISSION CONTROL MODULE (TCM) 


NOTE: If the scan tool is unable to communicate with the TCM, or if there are related communication DTCs 
present, refer to the Communication Category and perform the appropriate diagnostic procedure. 

Ignition on, engine not running. 

With the scan tool, select View DTCs in the TCM. 


Are there any DTCs present in the TCM? 


Yes >> Refer to the Transmission Category and perform the appropriate diagnostic procedure. 
No >> Go to 3 


3. POWERTRAIN CONTROL MODULE (PCM) 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the TCM and the PCM. 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the PCM in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram 


Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 
e Set Condition: 
The PCM detects that the states of Brake Signal 1 and Brake Signal 2 do not match for more than 50 ms. 


Possible Causes 


INTERMITTENT DTC 

B15) BRAKE SIGNAL 1 CIRCUIT SHORTED TO GROUND 

B16) BRAKE SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 

F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR HIGH RESISTANCE 


Z967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

B15) BRAKE SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 
B16) BRAKE SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 
STOP LAMP SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC IS ACTIVE 


Turn the ignition on. 


With the scan tool, monitor the states of Brake Signal 1 and Brake Signal 2 while pressing and releasing the brake 
pedal several times. 


Do the states change from Pressed when the pedal is pressed to Not Pressed when the pedal is 
released? 


Yes >> Refer to the *CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


No >> Go to 2 


2. (815) BRAKE SIGNAL 1 CIRCUIT 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. 

Using a 12 volt test light connected to 12 volts, check the (B15) Brake 
Signal 1 circuit in the Powertrain Control Module (PCM) harness con- 
nector while pressing and releasing the brake pedal several times. 


Does the test light change from illuminated when the pedal is 
pressed to not illuminated when the pedal is released? 


Yes >> Со to 3. 
No >> Goto4 


SWITCH- 
STOP 


LAMP 81848613 
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3. (B16) BRAKE SIGNAL 2 CIRCUIT 

Turn the ignition on. 

Using a 12 volt test light connected to ground, check the (B16) Brake «АНЕ 
Signal 2 circuit in the Powertrain Control Module (PCM) harness соп- 


nector while pressing and releasing the brake pedal several times. 


Does the test light change from illuminated when the pedal is 
pressed to not illuminated when the pedal is released? 


Yes >> Go to 11 
No >> Go to 7 


GRAY 
L 
6 —— 


SWITCH- 
STOP 
LAMP 


81848614 
4. (2967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 

Disconnect the Stop Lamp Switch connector. за 


Using а 12 volt test light connected to 12 volts, check the (2967) 
Ground circuit in the Stop Lamp Switch harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Со to 5 


No >> Repair the (2967) Ground circuit for an open circuit or high 
resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


9. (B15) BRAKE SIGNAL 1 CIRCUIT SHORTED TO GROUND 


GRAY 
Mem] 
| ALL. 


SWITCH- 
STOP 
LAMP 


818486b5 


Measure the resistance between ground and the (B15) Brake Signal 1 
circuit in the Stop Lamp Switch harness connector. 


Is the resistance above 100 ohms? 


Yes >> Goto6 
No >> Repair the (B15) Brake Signal 1 circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SWITCH- 
STOP 
LAMP 


81848743 


9-604 ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
6. (B15) BRAKE SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (B15) Brake Signal 1 circuit between the 

Stop Lamp Switch harness connector and the Powertrain Control Mod- 

ule (PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 


>> Go to 10 
>> Repair the (B15) Brake Signal 1 circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


"4 д 
|| ЕҢЕН 


[== = 


MODULE- 
POWERTRAIN 
CONTROL C1 


(GAS) 


SWITCH- 
STOP 
LAMP 


81848812 


7. (2202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Stop Lamp Switch connector. 
Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (F202) Fused 
Ignition Switch Output (Run-Start) circuit in the Stop Lamp Switch har- 
ness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 
>> Go to 8 


>> Repair the (F202) Fused Ignition Switch Output (Run-Start) 
circuit for an open circuit or high resistance. 


Yes 
No 


SWITCH- 
STOP 
LAMP 


818487ec 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


8. (B16) BRAKE SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 


Measure the voltage of the (B16) Brake Signal 2 circuit in the Stop 
Lamp Switch harness connector. 


Is there any voltage present? 


Yes >> Repair the (B16) Brake Signal 2 circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Go to 9 


6 
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9. (B16) BRAKE SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (B16) Brake Signal 2 circuit between the 
Stop Lamp Switch harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 10 
No >> Repair the (B16) Brake Signal 2 circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


“ 4 GRAY 
б 
| == 


[== = 


SWITCH- 
STOP 
LAMP 


MODULE- 
POWERTRAIN 
CONTROL C1 
(GAS) 


81848812 


10. stop LAMP switcH 

Using the wiring diagram/schematic аз a guide, inspect the wiring and connectors between the Stop Lamp Switch 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Stop Lamp Switch in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


11. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Stop Lamp Switch 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-606 ENGINE ELECTRICAL DIAGNOSTICS - СРЕС---------------------РМ 
P0850-PARK/NEUTRAL SWITCH PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 


• When Monitored: 
Continuously with the transmission in Park, Neutral, or Drive and not in Limp-in mode. 


e Set Condition: 
This code will set if the PCM detects an irrational Park/Neutral switch state. Two trip fault. Three good trips to 
turn off the MIL. 


Possible Causes 


INTERMITTENT DTC 
P/N SIGNAL CIRCUIT SHORTED TO VOLTAGE OR GROUND 


DTCS PRESENT IN THE TRANSMISSION CONTROL MODULE (ТСМ) 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. отс 1$ ACTIVE 

Ignition on, engine not running. 

With the scan tool, select View DTCs in the PCM. 
Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. DTCS PRESENT IN THE TRANSMISSION CONTROL MODULE (TCM) 


NOTE: If the scan tool is unable to communicate with the TCM, or if there are related communication DTCs 
present, refer to the Communication Category and perform the appropriate diagnostic procedure. 
Ignition on, engine not running. 
With the scan tool, select View DTCs in the TCM. 
Are there any DTCs present in the TCM? 


Yes >> Refer to the Transmission Category and perform the appropriate diagnostic procedure. 
No >> Go to 3 


3. POWERTRAIN CONTROL MODULE (PCM) 
Inspect the P/N signal circuit for a short to ground, or a short to voltage with the shifter in Drive or Reverse. Refer 
to the appropriate diagnostic procedures in the Transmission category. 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Transmission Range 
Sensor, the TCM, and the PCM. 


Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the PCM in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------ ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 607 
P1115-GENERAL TEMPERATURE RATIONALITY 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on and battery voltage greater than 10 volts. 
e Set Condition: 
AAT, ECT, and IAT sensor inputs are compared during a cold start. After start up, the values are monitored. If 
one of the readings is not plausible for two consecutive trips, a DTC is stored. Three good trips turns off the 
MIL. 


Possible Causes 


SENSOR SIGNAL CIRCUIT HIGH RESISTANCE 


SENSOR GROUND CIRCUIT HIGH RESISTANCE 


TEMPERATURE SENSOR 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. ACTIVE DTC 


Ignition on, engine not running. 
With a scan tool, select View DTCs. 


NOTE: Diagnose and repair any AAT, ECT, and IAT sensor DTCs before continuing with this test. 


NOTE: Diagnose and repair P1607 PCM INTERNAL SHUTDOWN TIMER SLOW RATIONALITY or P2610 PCM 
INTERNAL SHUTDOWN TIMER FAST RATIONALITY if either code is set before continuing with this test. 


NOTE: Using an unapproved block heater in cold temperatures may cause this DTC to set. No repair is 
required. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. TEMPERATURE SENSOR CIRCUIT VALUE IMPLAUSIBLE 


NOTE: Allow the engine sit for 6 - 8 hours before testing. 
With a scan tool, monitor the AAT, ECT, and IAT sensor values. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
Does the value for each of the sensors increase smoothly and as expected? 
Yes >> Refer to the *CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
No >> Go to З 


9-608 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


3. TEMPERATURE SENSOR 


NOTE: If it is necessary to replace the AAT sensor, be sure to drive the vehicle over 30 MPH for at least 5 
minutes to update the AAT value. 

Ignition on, engine not running. 

Disconnect the harness connector for the sensor that had a value which did not increase smoothly and as expected. 
With the scan tool, read the sensor voltage with the connected disconnected. 

NOTE: The sensor voltage should be approximately 5.0 volts with the connector disconnected. 

Connect a jumper wire between the sensor signal circuit and the sensor ground circuit in the harness connector. 
With the scan tool, read the sensor voltage with the jumper wire in place. 


NOTE: The sensor voltage should be approximately 0 volts with the jumper wire in place. 
Does the sensor voltage change as described? 
Yes >> Replace the sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 4 


4. SENSOR SIGNAL CIRCUIT HIGH RESISTANCE 


Turn the ignition off. 
For the AAT sensor, disconnect the TIPM harness connector. Otherwise disconnect the PCM harness connector. 


Measure the resistance of the sensor signal circuit from the sensor harness connector to the module harness con- 
nector. 


Is the resistance above 5.0 ohms. 


Yes >> Repair the sensor signal circuit for high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 5 


5. SENSOR GROUND CIRCUIT HIGH RESISTANCE 


Measure the resistance of the sensor ground circuit from the sensor harness connector to the module harness con- 
nector. 


Is the resistance above 5.0 ohms. 


Yes >> Repair the sensor ground circuit for high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the sensor and the Pow- 
ertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module per Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W. 


9-610 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts and Main Relay is on. TIPM requesting Starter 
operation. 

e Set Condition: 
Actual Starter state is not equal to desired state. One Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


(T750) STARTER CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 


STARTER 
TIPM 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. DTC Is ACTIVE 


NOTE: If P0615, P0616 or P0617 has set along with this DTC, diagnose those DTC(s) first before continuing. 
Ignition on, engine not running. 
With the scan tool, select View DTCs. 

Is the status Active for this DTC? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. STARTER CONTROL OUTPUT OPERATION 


Turn the ignition off. 
Disconnect the Starter (1-way) harness connector. 


With a 12-volt test light connected to ground, probe the (T750) Starter Control Output circuit in the Starter (1-way) 
harness connector 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Crank the engine and monitor the test light. 


NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 
tion to the battery. 


Does the test light illuminate brightly? 
Yes >> Нерасе the Starter in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
No >> Go Тоз 


РМ —Л——— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 611 


3. (T750) STARTER CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 


Turn the ignition off 
Disconnect the TIPM C10 harness connector. 


Measure the resistance between ground and the (T750) Starter Control Output circuit at the ПРМ C10 harness 
connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the short to ground in the (T750) Starter Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


No >> Go То 4 


4. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 

Using the schematics as a guide, inspect the wire harness and connectors. 

Pay particular attention to all Power and Ground circuits. 


Were any problems found? 


Yes >> Нера as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
No >> Нерасе the Totally Integrated Power Module in accordance with the Service Information. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


9 - 612 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 
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For а complete wiring diagram Refer to Section 8W. 


РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 613 


e When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts and the Main Relay on. TIPM requesting Starter 
operation. 

e Set Condition: 
Actual Starter state is not equal to desired state. One Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 
(T750) STARTER CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 


STARTER MOTOR 
TIPM 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. DTC 15 ACTIVE 

NOTE: If P0615, P0616 or P0617 has set along with this DTC, diagnose those DTC(s) first before continuing. 
Ignition on, engine not running. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. STARTER CONTROL OUTPUT VERIFICATION 


Turn the ignition off. 

Disconnect TIPM C10 harness connector. 

Turn the ignition on. 

Measure the voltage of the (T750) Starter Control Output circuit in the ПРМ C10 harness connector. 


Is voltage present? 


Yes >> Go То З 
No >> Go То 4 


d. (T750) STARTER CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 


Turn the ignition off 

Disconnect the Starter (1-way) harness connector. 

Turn the ignition on. 

Using a voltmeter, measure the voltage of the (T750) Starter Control Output circuit in the TIPM C10 harness con- 
nector. 


Is voltage present? 


Yes >> Repair the short to battery voltage in Ше (T750) Starter Control Output circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
No >> Нерасе the Starter in accordance with the Service information. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


9-614 ENGINE ELECTRICAL DIAGNOSTICS - GPEC ———— — — —— ——— ————————————— PM 


4. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 

Using the schematics as a guide, inspect the wire harness and connectors. 

Pay particular attention to all Power and Ground circuits. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


No >> Нерасе the Totally Integrated Power Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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For а complete wiring diagram Refer to Section 8W. 


9-616 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts and the Main Relay on. TIPM requesting Starter 
operation. 

e Set Condition: 
Actual Starter state is not equal to desired state. One Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


(T750) STARTER CONTROL OUTPUT CIRCUIT OPEN 


STARTER 
TIPM 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. отс 16 ACTIVE 
NOTE: If P0615, P0616 or P0617 has set along with this DTC, diagnose those DTC(s) first before continuing. 
Ignition on, engine not running. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 
Yes >> Go То2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. STARTER CONTROL OUTPUT OPERATION 
Turn the ignition off. 


Disconnect the Starter (1-way) harness connector. 


With a 12-volt test light connected to ground, probe the (T750) Starter 
Control Output circuit in the Starter (1-way) harness connector 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Crank the engine and monitor the test light. 1 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 
Does the test light illuminate brightly? 
Yes >> Replace the Starter in accordance with the Service Informa- 
tion. 


Perform the POWERTRAIN VERIFICATION TEST. (Refer to STARTER 
9 - ENGINE - STANDARD PROCEDURE) 


No >> Go To 3 81843edc 


РМ —Л———— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 617 


3. (T750) STARTER CONTROL OUTPUT CIRCUIT OPEN 

Turn the ignition off 

Disconnect the TIPM 10 harness connector. (EB 
Measure the resistance of the (T750) Starter Control Output circuit [0] 

between the ПРМ C10 harness connector and the Starter harness соп- 


nector. (Co) 


Is the resistance below 5.0 ohms? 
Yes >> Go To 4 


No >> Repair the short to ground in the (T750) Starter Control 1 8 
Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to ЇЇ | 
9 - ENGINE - STANDARD PROCEDURE) ЕН 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C10 


81843f36 


4. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 


Pay particular attention to all Power and Ground circuits. 
Were any problems found? 
Yes >> Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


No >> Heplace the Totally Integrated Power Module in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


9 - 618 


ENGINE ELECTRICAL DIAGNOSTICS - СРЕС 


P127A-STARTER CONTROL CIRCUIT 2 OVERCURRENT (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 


РМ ————————————————— — — ——- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 619 


e When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. TIPM requesting Stater operation. 

e Set Condition: 
An overcurrent condition is detected in the Starter control output circuit. One Trip Fault. Three good trips to 
turn off the MIL. 


Possible Causes 


TERMINAL DAMAGE OR CORROSION 


(T750) STARTER CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 
STARTER 
TIPM 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. DTC 16 ACTIVE 
NOTE: If P0615, P0616 or P0617 has set along with this DTC, diagnose those DTC(s) first before continuing. 
Ignition on, engine not running. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 
Yes >> Go То2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 


NOTE: Ensure the Starter is bolted securely and is properly mounted. 

Turn the ignition off. 

Disconnect the TIPM C10 harness connector. 

Disconnect the Starter (1-way) harness connector. 

Inspect the terminal and connector condition. Check for signs of corrosion build up or damage that would compro- 
mise the terminal to controller pin connector. 


NOTE: Make sure that all in-line connectors are inspected for corrosion and/or damage. 
Visually inspect the wiring harness. Look for any chafed, pierced, pinched or partially broken wires hidden in the 
wire insulation. 


Were any of the above conditions found? 
Yes >> Hepair or replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
No >> Go To 3 


9-620 ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
3. STARTER CONTROL OUTPUT OPERATION 
Turn the ignition off. 
Reconnect the TIPM C10 harness connector. 
SH 


With a 12-volt test light connected to ground, probe the (T750) Starter 
Control Output circuit in the Starter (1-way) harness connector 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Crank the engine and monitor the test light. 


NOTE: The test light should be illuminated only when cranking the 
engine. Compare the brightness to that of a direct connection to 
the battery. 


Does the test light illuminate brightly when cranking the engine 
and then turn off when it is not being cranked? 
Yes >> Replace the Starter in accordance with the Service Informa- 
tion. 


Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 


No >> Go To 4 


4. (T750) STARTER CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 


STARTER 


81843edc 


Turn the ignition off. 
Disconnect the TIPM C10 harness connector. 


With a jumper wire, connect one end to the (T750) Starter Control Out- 
put circuit in the Starter harness connector and the other to a clean 
chassis ground. 


Using a 12-volt test light to battery voltage, probe the (T750) Starter 
Control Output circuit in the TIPM C7 harness connector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 


Does the test light illuminate brightly. 
Yes >> Со To 5 


No >> Repair the high resistance in the (T750) Starter Control Out- 
put circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C10 


81844032 


РМ ———————————————— — — ——- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 621 


5. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 


Pay particular attention to all Power and Ground circuits. 
Were any problems found? 
Yes >> Нера as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


No >> Heplace the Totally Integrated Power Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


9 - 622 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 
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For a complete wiring diagram Refer to Section 8W. 


РМ —Л————— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 623 


e When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts and the Main Relay on. TIPM requesting Fuel 
Pump operation. 

е Set Condition: 
Actual Fuel Pump state is not equal to desired state. One Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


(N1) FUEL PUMP CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 


FUEL PUMP 
TIPM 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. DTC 16 ACTIVE 

NOTE: If P0627, P0628 or P0629 has set along with this DTC, diagnose those DTC(s) first before continuing. 
Ignition on, engine not running. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. FUEL PUMP MODULE 
Turn the ignition off. 


Disconnect the Fuel Pump Module harness connector. 

Ignition on, engine not running. 

Using the scan tool under the TIPM Actuators, actuate the Fuel Pump. 
With a 12-volt test light connected to ground, probe the (N1) Fuel Pump 
Control Output circuit at the Fuel Pump Module harness connector. 
NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 


Does the test light illuminate brightly and flash on and off? 


5 


Yes >> Replace the Fuel Pump Module in accordance with the Ser- MEE 
vice Information. = 


Perform the POWERTRAIN VERIFICATION TEST. (Refer to 5 Wc В s wc ‘ 
9 - ENGINE - STANDARD PROCEDURE) 


No >> Go То З pone 


8184466e 


9-624 ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
3. (N1) FUEL PUMP CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 
Turn the ignition off 
Disconnect the TIPM C7 harness connector. 
SH 


Measure the resistance between ground and the (N1) Fuel Pump Con- 
trol Output circuit at the TIPM C7 harness connector. 


15 the resistance below 100 ohms? 
Yes >> Repair the short to ground in the (N1) Fuel Pump Control 
Output circuit. 


Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 


No >> Go To 4 


4. TOTALLY INTEGRATED POWER MODULE 


22 


с се с с сс сз о 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C7 


81844672 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 


push out. Repair as necessary. 


Using the schematics as a guide, inspect the wire harness and connectors. 


Pay particular attention to all Power and Ground circuits. 
Were any problems found? 


Yes >> Repair as necessary. 


Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


No >> Heplace the Totally Integrated Power Module in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 625 
P127D-FUEL PUMP CONTROL CIRCUIT 2 HIGH (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 


9-626 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts and the Main Relay on. TIPM requesting Fuel 
Pump operation. 


e Set Condition: 
Actual Fuel Pump state is not equal to desired state. One Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 
(N1) FUEL PUMP CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 
FUEL PUMP MOTOR GROUND CIRCUIT 


FUEL PUMP MOTOR 
TIPM 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. DTC IS ACTIVE 
NOTE: If P0627, P0628 or P0629 has set along with this DTC, diagnose those DTC(s) first before continuing. 
Ignition on, engine not running. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 
Yes >> Go То2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (N1) FUEL PUMP CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 
Turn the ignition off 


Disconnect the C7 TIPM harness connector. T 
Turn the ignition on. 
Using a voltmeter, measure the voltage of the (N1) Fuel Pump Control (92) 
Output circuit in the C7 ТІРМ harness connector. = С 
Does Ше voltmeter indicate voltage present? 
Yes >> Repair the short to battery voltage in the (N1) Fuel Pump 
Control Output circuit. 


Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 


No >> Go To З 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C7 


81844679 


РМ ———— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 627 


3. FUEL PUMP MOTOR GROUND CIRCUIT 


Turn the ignition off. 

Disconnect the Fuel Pump Module harness connector. 

Using a 12-volt test light to battery voltage, probe the Fuel Pump Motor 
Ground circuit in the Fuel Pump Module harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Does the test light illuminate brightly. 


Yes >> Со То 4 


No >> Repair the Fuel Pump Motor Ground circuit. 


Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 


4. FUEL PUMP MODULE 


MODULE- MODULE- 
FUEL FUEL 

PUMP C1 PUMP 
(AWD) (FWD) 


81844682 


Connect the C7 TIPM harness connectors. 

Ignition on, engine not running. 

Using the scan tool under the TIPM Actuators, actuate (Toggle) the Fuel 
Pump. 

With a 12-volt test light connected to ground, probe the (N1) Fuel Pump 
Control Output circuit at the Fuel Pump Module harness connector. 


Does the test light illuminate brightly and flash on and off? 
Yes >> Replace the Fuel Pump Module in accordance with the Ser- 


vice Information. 


Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 


No >> Go To 5 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C7 


81844679 


9-628 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


Б. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 


Pay particular attention to all Power and Ground circuits. 
Were any problems found? 
Yes >> Нера as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


No >> Нерасе the Totally Integrated Power Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 629 
P127E-FUEL PUMP CONTROL CIRCUIT 2 OPEN (TIPM) 
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(FWD) (AWD) (AWD) 81816946 


For a complete wiring diagram Refer to Section 8W. 


9-630 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts and the Main relay is on. TIPM requesting Fuel 
Pump operation. 

e Set Condition: 
Actual Fuel Pump state is not equal to desired state. One Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


(N1) FUEL PUMP CONTROL OUTPUT CIRCUIT OPEN 


FUEL PUMP 
TIPM 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. DTC Is ACTIVE 


NOTE: If P0627, P0628 or P0629 has set along with this DTC, diagnose those DTC(s) first before continuing. 
Ignition on, engine not running. 
With the scan tool, select View DTCs. 

Is the status Active for this DTC? 


Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. FUEL PUMP MODULE 
Disconnect the Fuel Pump Module harness connector. 


Ignition on, engine not running. 
Using the scan tool under the TIPM Actuators, actuate the Fuel Pump. 


With a 12-volt test light connected to ground, probe the (N1) Fuel Pump 
Control Output circuit at the Fuel Pump Module harness connector. 


Does the test light illuminate brightly and flash on and off? 
Yes >> Нерасе the Fuel Pump Module in accordance with the Ser- 


vice Information. 5 


Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) "Ies = 


No >> Go To 3 | 


a 


8184466e 


РМ —Л—————— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 631 


3. (N1) FUEL PUMP CONTROL OUTPUT CIRCUIT OPEN 


Turn the ignition off 
Disconnect the TIPM C7 harness connector. 


Measure the resistance of the (N1) Fuel Pump Control Output circuit [0] ча 
between the TIPM C7 harness connector and the Fuel Pump Module 
5 


harness connector. 


Is the resistance below 5.0 ohms? а.) еме 1! 
Yes >> Go To 4 "ULLA Ju) 
No >> Repair the short to ground in the (N1) Fuel Pump Control : WI M : 
Output circuit. "EE ші = 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to "шө 5 Eae 


9 - ENGINE - STANDARD PROCEDURE) =a еш. 


POWER C7 


em 8184468f 


4. TOTALLY INTEGRATED POWER MODULE 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 


Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


No >> Heplace the Totally Integrated Power Module in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


9-632 ENGINE ELECTRICAL DIAGNOSTICS - СЕС---------------------РМ 
P127F-FUEL PUMP CONTROL CIRCUIT 2 OVERCURRENT (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 633 


e When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. TIPM requesting fuel pump operation. 

e Set Condition: 
An overcurrent condition is detected in the Fuel Pump control output circuit. One Trip Fault. Three good trips 
to turn off the MIL. 


Possible Causes 


TERMINAL DAMAGE OR CORROSION 
(2904) FUEL PUMP GROUND HIGH RESISTANCE 


(N1) FUEL PUMP CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 
FUEL PUMP 
TIPM 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. DTC 15 ACTIVE 

NOTE: If P0627, P0628 or P0629 has set along with this DTC, diagnose those DTC(s) first before continuing. 
Ignition on, engine not running. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 


Turn the ignition off. 

Disconnect the TIPM C7 harness connector. 

Disconnect the Fuel Pump harness connector. 

Inspect the terminal and connector condition. Check for signs of corrosion build up or damage the would compro- 
mise the terminal to controller pin connector. 


NOTE: Make sure that all in-line connectors are inspected for corrosion and/or damage. 
Visually inspect the wiring harness. Look for any chafed, pierced, pinched or partially broken wires hidden in the 
wire insulation. 


Were any of the above conditions found? 
Yes >> Hepair or replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
No >> Go Тоз 


9-634 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


У. (М1) FUEL PUMP CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 


With a jumper wire, connect one end to the (N1) Fuel Pump Control 
Output circuit in the Fuel Pump harness connector and the other to a 
clean chassis ground. 

Using a 12-volt test light to battery voltage, probe the (N1) Fuel Pump 
Control Output circuit in the TIPM C7 harness connector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 


Does the test light illuminate brightly. 
Yes >> Со To 4 


No >> Hepair the high resistance in the (N1) Fuel Pump Control 
Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C7 


81844699 


4. FUEL PUMP GROUND CIRCUIT 


Using a 12-volt test light to battery voltage, probe the Fuel Pump 


Ground circuit in the Fuel Pump harness connector. 


NOTE: The test light should be illuminated and bright. Compared Ie SH 
the brightness to that of a direct connection to the battery. 2 (C 


Does the test light illuminate brightly. = в 20) 
Үев >> Со105 


Мо >> Repair Ше excessive resistance in the (7904) Fuel Pump 
Ground circuit. 4 4 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) деен 


MODULE- MODULE- 
FUEL FUEL 

PUMP C1 PUMP 
(AWD) (FWD) 


81844682 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 635 


5. FUEL PUMP CONTROL OUTPUT FROM ПРМ 


Reconnect the TIPM C7 harness connector. 
Ignition on, engine not running. 
With a scan tool in the TIPM Actuators, actuate the Fuel Pump. 


Using the 12-volt test light connected to ground, probe the (N1) Fuel 
Pump Control Output circuit in the Fuel Pump harness connector. 


Does the test light illuminate brightly? 


Yes >> Replace the Fuel Pump. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 5 
9 - ENGINE - STANDARD PROCEDURE) 


No >> Replace the TIPM in accordance with the Service Informa- 


tion. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 5 (4-7 d s wc 4 


9 - ENGINE - STANDARD PROCEDURE) 


a 


8184466e 


9-636 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


P1501-VEHICLE SPEED SENSOR 1/2 CORRELATION — DRIVE WHEELS 


г----------<- MODULE- 
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| vEucup | CONTROL 
5YOLT SENSOR SPEED | 
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2 3 
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5 VOLT 


SUPPLY 


F856 F846 
2 2 
YLPK ҮРК 
° е 5336 
: 2 5 
ts 5 
SENSOR- ПИ | 
VEHICLE 
SPEED 
(GAS MTX) MODULE- 
POWERTRAIN 
CONTROL C1 
(GAS) 


8181694е 


For а complete wiring diagram Refer to Section 8W 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 637 


e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The PCM detects an implausible voltage on the Vehicle Speed Sensor circuit. 


Possible Causes 


INTERMITTENT DTC 

F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

K75) VEHICLE SPEED SIGNAL CIRCUIT SHORTED TO VOLTAGE 

F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

K75) VEHICLE SPEED SIGNAL CIRCUIT SHORTED TO GROUND 

F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K75) VEHICLE SPEED SIGNAL CIRCUIT 
F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K914) SENSOR GROUND CIRCUIT 
K75) VEHICLE SPEED SIGNAL CIRCUIT SHORTED TO THE (K914) SENSOR GROUND CIRCUIT 
F856) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K75) VEHICLE SPEED SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

K914) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

VEHICLE SPEED SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Start the engine. 

Allow the engine to reach normal operating temperature. 

NOTE: Diagnose and repair any system voltage or sensor reference voltage DTCs before continuing with 
this test. 


NOTE: Check for any Bus Communication DTCs. If no Bus or Communication DTCs are set, check for active 
Vehicle Speed Sensor DTCs in the Totally Integrated Power Module. Any bus, communication, or VSS DTCs 
in the TIPM must be properly diagnosed before continuing. 

NOTE: This code may set after a hard acceleration on loose gravel, during other off road driving conditions, 
or by any condition that causes a wheel speed difference between the front and rear wheels. 

NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


9-638 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


2. (F856) 5 VOLT SUPPLY CIRCUIT VOLTAGE 
Turn the ignition off. 


Disconnect the Vehicle Speed Sensor connector. {Sik 
Turn the ignition on. 1 BLACK 


Measure the voltage of the (F856) 5 Volt Supply circuit in the Vehicle 
Speed Sensor harness connector. 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Goto3 (е е») 


Мо >> Go to 7 


SENSOR- 
VEHICLE 
SPEED 
(GAS MTX) 818798ae 


2. (K75) VEHICLE SPEED SIGNAL CIRCUIT VOLTAGE 
Measure the voltage of the (K75) Vehicle Speed Signal circuit in the 


Vehicle Speed Sensor harness connector. 


Is the voltage between 4.5 and 5.5 volts? 3 EP 
Yes >> Goto4 um 7 (2) 
— f o 
о о 1 


Мо >> Go to 11 
SENSOR- 


VEHICLE 
SPEED 
(GAS MTX) 818798b2 


o 


4. (K914) SENSOR GROUND CIRCUIT TEST 


Turn the ignition off. 

Using a 12 volt test light connected to 12 volts, check the (K914) Sensor Ground in the Vehicle Speed Sensor 
harness connector. 

NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 
tion to the battery. 


Is the test light illuminated and bright? 


Yes >> Со to 5 
No >> Go to 15 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 639 


5. (F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K75) VEHICLE SPEED SIGNAL CIRCUIT 

Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) connector. {Si 
Measure the resistance between the (F856) 5 Volt Supply circuit and [0] 3 1 BÜAGK 

the (K75) Vehicle Speed Signal circuit in the Vehicle Speed Sensor har- (бо 


ness connector. 


Is the resistance above 100 ohms? 


Yes >> Со 106 * 


No >> Repair the (F856) 5 Volt Supply circuit for a short to the 
(K75) Vehicle Speed Signal circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - VEHICLE 
ENGINE - DIAGNOSIS AND TESTING). SPEER 818798be 


(GAS MTX) 


SENSOR- 


6. VEHICLE SPEED SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Vehicle Speed Sen- 
sor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 


Inspect the Vehicle Speed Sensor for any condition that would result in an incorrect signal, such as damage, cor- 
rosion, or contamination. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace the Vehicle Speed Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


7; (F856) 5 VOLT SUPPLY CIRCUIT SHORTED ТО VOLTAGE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. re 
Turn the ignition on. 1 BLACK 


Measure the voltage of the (F856) 5 Volt Supply circuit in the Vehicle (C2) 
Speed Sensor harness connector. o 


15 there any voltage present? 
Yes >> Repair the (F856) 5 Volt Supply circuit for a short to volt- 3 | -- | ' 
аде. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - КТТ 
ENGINE - DIAGNOSIS AND TESTING). VEHICLE 


SPEED 
No >> Со to 8 (GAS MTX) 818798ae 


9-640 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


8. (F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 


Measure the resistance between ground and the (F856) 5 Volt Supply 
circuit in the Vehicle Speed Sensor harness connector. 


Is the resistance above 100 ohms? 
Yes >> Go to 9 


No >> Repair the (F856) 5 Volt Supply circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MEE, 
© 


SENSOR- 
VEHICLE 
SPEED 


(GAS MTX) 818798b6 


9. (F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K914) SENSOR GROUND CIRCUIT 


Measure the resistance between the (F856) 5 Volt Supply circuit and 
the (K914) Sensor Ground circuit in the Vehicle Speed Sensor harness 
connector. 


Is the resistance above 100 ohms? 
Yes >> Go to 10 


No >> Repair the (F856) 5 Volt Supply circuit for a short to the 
(K914) Sensor Ground circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
VEHICLE 
SPEED 


(GAS MTX) 818798c3 
1 0. (F856) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (F856) 5 Volt Supply circuit between the 
Vehicle Speed Sensor harness connector and the Powertrain Control 
Module (PCM) harness connector. XH 


Is the resistance below 5.0 ohms? 


Yes >> Go to 16 
No >> Repair the (F856) 5 Volt Supply circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


BLACK 


SENSOR- 
VEHICLE 
SPEED 
(GAS MTX) 


MODULE- 
POWERTRAIN 


CONTROL C1 


БАБ) 818798cb 


РМ 


1 1 . (K75) VEHICLE SPEED SIGNAL CIRCUIT SHORTED TO VOLTAGE 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


9 - 641 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (K75) Vehicle Speed Signal circuit in the 
Vehicle Speed Sensor harness connector. 
Is there any voltage present? 


Yes >> Repair the (K75) Vehicle Speed Signal circuit for a short to 
voltage. 
Perform the PCM Verification Test Ver. 


ENGINE - DIAGNOSIS AND TESTING). 
No >> Со to 12 


1 (Refer to 9 - 


BLACK F1. 298 
45) 


SENSOR- 
VEHICLE 
SPEED 


(GAS MTX) 818798b2 
1 2. (K75) VEHICLE SPEED SIGNAL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 
Measure the resistance between ground and the (K75) Vehicle Speed {Si 
Signal circuit in the Vehicle Speed Sensor harness connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 13 
No >> Repair the (K75) Vehicle Speed Signal circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 
ENGINE - DIAGNOSIS AND TESTING). 


1 (Refer to 9 - 


о 


од 
о 
> 
о 
Жж 


(GAS MTX) 818798ba 


1 З. (K75) VEHICLE SPEED SIGNAL CIRCUIT SHORTED ТО (К914) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K75) Vehicle Speed Signal circuit 
and the (K914) Sensor Ground circuit in the Vehicle Speed Sensor har- 
ness connector. 


Is the resistance above 100 ohms? 


>> Go to 14 
No >> Repair the (K75) Vehicle Speed Signal circuit for a short to 
the (K914) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


1 (Refer to 9 - 


SENSOR- 
VEHICLE 
SPEED 
(GAS MTX) 


818798c7 


9 - 642 


1 4. (K75) VEHICLE SPEED SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC —————————————————————— 


PM 


Measure the resistance of the (K75) Vehicle Speed Signal circuit 
between the Vehicle Speed Sensor harness connector and the Power- 
train Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
>> Со to 16 


No >> Repair the (K75) Vehicle Speed Signal circuit for an open 
circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


о 


SENSOR- 
VEHICLE 
SPEED 
(GAS MTX) 


818798cf 


15. (K914) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 


Measure the resistance of the (K914) Sensor Ground circuit between 
the Vehicle Speed Sensor harness connector and the Powertrain Con- 
trol Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
>> Со to 16 


No >> Hepair the circuit for an open circuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


MODULE- 
POWERTRAIN 
CONTROL C1 

(GAS) 


а 
П = 30 
3 
6 


» (5) 


1 6 


5 


BLACK 


SENSOR- 
VEHICLE 
SPEED 
(GAS MTX) 


818798aa 
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1 6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Vehicle Speed Sen- 
sor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-644 ENGINE ELECTRICAL DIAGNOSTICS - GPEC —————— ———————————————————— РМ 
P1502-VEHICLE SPEED SENSOR 1/2 CORRELATION — NON-DRIVE WHEELS 


For a complete wiring diagram Refer to Section 8W. 


e When Monitored: 
With the engine running, transmission not neutral, brakes not applied, and engine RPM greater than 1500. 


e Set Condition: 
This code will set if the PCM receives an implausible vehicle speed signal from the TIPM Module. 


Possible Causes 


ACTIVE BUS OR COMMUNICATION DTCS 


DIFFERENCE IN TIRE CIRCUMFERENCE 


WHEEL SPEED SENSOR, WIRING, CONNECTORS, OR HARDWARE 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. ACTIVE DTC 
Ignition on, engine not running. 


NOTE: Check for any Bus Communication DTCs. If no Bus or Communication DTCs are set, check for active 
Vehicle Speed Sensor DTCs in the Totally Integrated Power Module. Any bus, communication, or VSS DTCs 
in the TIPM must be properly diagnosed before continuing. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 


Refer to the *CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. VISUAL INSPECTION 


NOTE: This code may set after a hard acceleration on loose gravel, during other off road driving conditions, 
or by any condition that causes a wheel speed difference between the front and rear wheels. 

Perform a thorough inspection of the rear Wheel Speed Sensor, wiring, connector, attaching hardware, and tone 
wheel. 


Check tire pressure of all the tires. 
Check tire wear on all the tires. 
Ask the customer what the road and driving conditions were like when the fault set. 


Were any problems found? 


Yes >> Repair as necessary. If the code set during a front OR rear wheel spin condition, no repair may be 
necessary. Perform a thorough road test to verify proper operation. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to З 
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d POWERTRAIN CONTROL MODULE (PCM) 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors related to this circuit. 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9 - 646 ENGINE ELECTRICAL DIAGNOSTICS - СЕС---------------------РМ 
P1513-STARTER REQUEST SWITCH STUCK 


For a complete wiring diagram Refer to Section 8W 


e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects voltage on the (F963) Start Enable circuit for a specified time after the engine is running. 


Possible Causes 


INTERMITTENT DTC 


(F963) START ENABLE CIRCUIT SHORTED TO VOLTAGE 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 


NOTE: This DTC can set by holding the ignition switch in the start position after the engine starts. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (F963) START ENABLE CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

Measure the voltage of the (F963) Start Enable circuit in the Powertrain Control Module (PCM) harness connector. 


Is there any voltage present? 


Yes >> Hepair the (F963) Start Enable circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to З 


3. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the ignition switch and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Мег. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram 


Refer to Section 8W 


9-648 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 
e Set Condition: 
The PCM detects that the state of brake switch does not change as expected. 


Possible Causes 


INTERMITTENT DTC 

B15) BRAKE SIGNAL 1 CIRCUIT SHORTED TO GROUND 

B16) BRAKE SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 

F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR HIGH RESISTANCE 


Z967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

B15) BRAKE SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 
B16) BRAKE SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 
STOP LAMP SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC IS ACTIVE 


Turn the ignition on. 


With the scan tool, monitor the states of Brake Signal 1 and Brake Signal 2 while pressing and releasing the brake 
pedal several times. 


Do the states change from Pressed when the pedal is pressed to Not Pressed when the pedal is 
released? 


Yes >> Refer to the *CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


No >> Go to 2 


2. (815) BRAKE SIGNAL 1 CIRCUIT 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. 

Using a 12 volt test light connected to 12 volts, check the (B15) Brake 
Signal 1 circuit in the Powertrain Control Module (PCM) harness con- 
nector while pressing and releasing the brake pedal several times. 


Does the test light change from illuminated when the pedal is 
pressed to not illuminated when the pedal is released? 


Yes >> Со to 3. 
No >> Goto4 


SWITCH- 
STOP 


LAMP 81848613 


РМ — ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 649 
3. (B16) BRAKE SIGNAL 2 CIRCUIT 

Turn the ignition on. 

Using a 12 volt test light connected to ground, check the (B16) Brake «АНЕ 
Signal 2 circuit in the Powertrain Control Module (PCM) harness соп- 


nector while pressing and releasing the brake pedal several times. 


Does the test light change from illuminated when the pedal is 
pressed to not illuminated when the pedal is released? 


Yes >> Go to 11 
No >> Go to 7 


GRAY 
L 
6 —— 


SWITCH- 
STOP 
LAMP 


81848614 
4. (2967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 

Disconnect the Stop Lamp Switch connector. за 


Using а 12 volt test light connected to 12 volts, check the (2967) 
Ground circuit in the Stop Lamp Switch harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Со to 5 


No >> Repair the (2967) Ground circuit for an open circuit or high 
resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


9. (B15) BRAKE SIGNAL 1 CIRCUIT SHORTED TO GROUND 


GRAY 
Mem] 
| ALL. 


SWITCH- 
STOP 
LAMP 


818486b5 


Measure the resistance between ground and the (B15) Brake Signal 1 
circuit in the Stop Lamp Switch harness connector. 


Is the resistance above 100 ohms? 


Yes >> Goto6 
No >> Repair the (B15) Brake Signal 1 circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SWITCH- 
STOP 
LAMP 


81848743 


9-650 ENGINE ELECTRICAL DIAGNOSTICS - GPEC РМ 
6. (B15) BRAKE SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (B15) Brake Signal 1 circuit between the 
Stop Lamp Switch harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. Xx 
Is the resistance below 5.0 ohms? (Go) 
Yes >> Goto 10 | 
Мо >> Repair the (815) Brake Signal 1 circuit for an open circuit or ТІ 
high resistance. 00 г 
Perform the PCM Verification Test Мег. 1 (Refer to 9 - 10 ШЕ, 
ENGINE - DIAGNOSIS AND TESTING). | | ee |, 
0 1 SWITCH- 
00 STOP 
00 LAMP 
CONTROL C1 818487de 


7. (2202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR HIGH RESISTANCE 


(GAS) 


Turn the ignition off. 
Disconnect the Stop Lamp Switch connector. 
Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (F202) Fused 
Ignition Switch Output (Run-Start) circuit in the Stop Lamp Switch har- 
ness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Со to 8 


No >> Repair the (F202) Fused Ignition Switch Output (Run-Start) 
circuit for an open circuit or high resistance. 


SWITCH- 
STOP 
LAMP 


818487ec 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


8. (B16) BRAKE SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 


Measure the voltage of the (B16) Brake Signal 2 circuit in the Stop 
Lamp Switch harness connector. 


Is there any voltage present? 


Yes >> Repair the (B16) Brake Signal 2 circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 9 


6 
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9. (B16) BRAKE SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (B16) Brake Signal 2 circuit between the 
Stop Lamp Switch harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 10 
No >> Repair the (B16) Brake Signal 2 circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


“ 4 GRAY 
б 
| == 


[== = 


SWITCH- 
STOP 
LAMP 


MODULE- 
POWERTRAIN 
CONTROL C1 
(GAS) 


81848812 


10. stop LAMP switcH 

Using the wiring diagram/schematic аз a guide, inspect the wiring and connectors between the Stop Lamp Switch 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Stop Lamp Switch in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


11. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Stop Lamp Switch 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram 


Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 
e Set Condition: 
The РОМ detects that the state of Brake Signal 2 does not change as expected. 


Possible Causes 


INTERMITTENT DTC 

B15) BRAKE SIGNAL 1 CIRCUIT SHORTED TO GROUND 

B16) BRAKE SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 

F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR HIGH RESISTANCE 


Z967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

B15) BRAKE SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 
B16) BRAKE SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 
STOP LAMP SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Turn the ignition on. 


With the scan tool, monitor the states of Brake Signal 1 and Brake Signal 2 while pressing and releasing the brake 
pedal several times. 


Do the states change from Pressed when the pedal is pressed to Not Pressed when the pedal is 
released? 


Yes >> Refer їо the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


No >> Со 102 


2. (815) BRAKE SIGNAL 1 CIRCUIT 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. 

Using a 12 volt test light connected to 12 volts, check the (B15) Brake 
Signal 1 circuit in the Powertrain Control Module (PCM) harness con- 
nector while pressing and releasing the brake pedal several times. 


Does the test light change from illuminated when the pedal is 
pressed to not illuminated when the pedal is released? 


Yes >> Со to 3. 
No >> Goto4 


SWITCH- 
STOP 


LAMP 81848613 
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3. (B16) BRAKE SIGNAL 2 CIRCUIT 


PM 


Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (B16) Brake 
Signal 2 circuit in the Powertrain Control Module (PCM) harness con- 
nector while pressing and releasing the brake pedal several times. 


Does the test light change from illuminated when the pedal is 
pressed to not illuminated when the pedal is released? 


Yes >> Go to 11 
No >> Go to 7 


4. (2967) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


GRAY 
L 
6 —— 


SWITCH- 
STOP 


LAMP 8184861a 


Turn the ignition off. 

Disconnect the Stop Lamp Switch connector. 

Using a 12 volt test light connected to 12 volts, check the (Z967) 
Ground circuit in the Stop Lamp Switch harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


15 the test light illuminated and bright? 


Yes >> Go to 5 


No >> Repair the (Z967) Ground circuit for an open circuit or high 
resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


9. (B15) BRAKE SIGNAL 1 CIRCUIT SHORTED TO GROUND 


GRAY 
Mem] 
| ALL. 


SWITCH- 
STOP 


LAMP 818486b5 


Measure the resistance between ground and the (B15) Brake Signal 1 
circuit in the Stop Lamp Switch harness connector. 


Is the resistance above 100 ohms? 


Yes >> Goto6 
No >> Repair the (B15) Brake Signal 1 circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SWITCH- 
STOP 


LAMP 81848743 


РМ 


6. (B15) BRAKE SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 
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9 - 655 


Measure the resistance of the (B15) Brake Signal 1 circuit between the 
Stop Lamp Switch harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Go to 10 
>> Repair the (B15) Brake Signal 1 circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 
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(GAS) 


7. (2202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Stop Lamp Switch connector. 
Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (F202) Fused 
Ignition Switch Output (Run-Start) circuit in the Stop Lamp Switch har- 
ness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


>> Со 108 


>> Repair Ше (F202) Fused Ignition Switch Output (Run-Start) 
circuit for an open circuit or high resistance. 


Yes 
No 


SWITCH- 
STOP 


LAMP 818487ec 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


8. (B16) BRAKE SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 


Measure the voltage of the (B16) Brake Signal 2 circuit in the Stop 
Lamp Switch harness connector. 


Is there any voltage present? 


Yes >> Repair the (B16) Brake Signal 2 circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Go to 9 


GRAY 
NER 
—— 


SWITCH- 
STOP 
LAMP 


6 


81848886 
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9. (816) BRAKE SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (B16) Brake Signal 2 circuit between the 
Stop Lamp Switch harness connector and the Powertrain Control Mod- 
ule (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 10 
No >> Repair the (B16) Brake Signal 2 circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


“ 4 GRAY 
б 
| == 


[== = 


SWITCH- 
STOP 
LAMP 
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10. stop LAMP switcH 

Using the wiring diagram/schematic аз a guide, inspect the wiring and connectors between the Stop Lamp Switch 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Stop Lamp Switch in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


11. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Stop Lamp Switch 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P1593-SPEED CONTROL SWITCH 1/2 STUCK 


For a complete wiring diagram Refer to Section 8W 


e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


• Set Condition: 
The ECM detects that the (V71) S/C Signal 1 voltage does not match the (V72) S/C Signal 2 voltage. 


Possible Causes 


INTERMITTENT DTC 

(V71) S/C SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 

(V72) S/C SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 

(V71) S/C SIGNAL 1 CIRCUIT SHORTED TO GROUND 

(V72) S/C SIGNAL 2 CIRCUIT SHORTED TO GROUND 

(V71) S/C SIGNAL 1 CIRCUIT SHORTED TO THE (V937) S/C SWITCH GROUND CIRCUIT 
( 

( 

( 

( 


V72) S/C SIGNAL 2 CIRCUIT SHORTED TO THE (V937) S/C SWITCH GROUND CIRCUIT 
V71) S/C SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 

V72) S/C SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 

V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

CLOCKSPRING 

SPEED CONTROL SWITCH 

STEERING CONTROL MODULE (SCM) 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Turn the ignition on. 
With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. SPEED CONTROL SWITCH 


Turn the ignition off. 

Remove the Speed Control Switch in accordance with the Service Information. 

Turn the ignition on. 

With a scan tool, read the (V71) S/C Signal 1 and (V72) S/C Signal 2 voltages. 

NOTE: The voltages should be above 4.8 volts with the Speed Control Switch connector disconnected. 
Connect a jumper wire between the (V71) S/C Signal 1 circuit and the (V937) S/C Switch Ground circuit in the 
Speed Control Switch harness connector. 

With a scan tool, read the (V71) S/C Signal 1 voltage. 

NOTE: The (V71) S/C Signal 1 voltage should be below .2 volts with the jumper wire in place. 

Connect a jumper wire between the (V72) S/C Signal 2 circuit and the (V937) S/C Switch Ground circuit in the 
Speed Control Switch harness connector. 

With a scan tool, read the (V72) S/C Signal 2 voltage. 
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NOTE: The (V72) S/C Signal 2 voltage should be below .2 volts with the jumper wire in place. 
Are the Speed Control voltages displayed as described? 


Yes >> Replace the Speed Control Switch in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to З 


3. CLOCKSPRING 


Turn the ignition off. 

Disconnect the Steering Control Module (SCM) C5 harness connector. 

Turn the ignition on. 

With a scan tool, read the (V71) S/C Signal 1 and (V72) S/C Signal 2 voltages. 

NOTE: The voltages should be above 4.8 volts with the Steering Control Module (SCM) C5 connector dis- 
connected. 


Connect a jumper wire between the (V71) S/C Signal 1 circuit and the (V937) S/C Switch Ground circuit at the 
Steering Control Module (SCM) C5 connector, not at the harness connector. 


With a scan tool, read the (V71) S/C Signal 1 voltage. 
NOTE: The (V71) S/C Signal 1 voltage should be below .2 volts with the jumper wire in place. 


Connect a jumper wire between the (V72) S/C Signal 2 circuit and the (V937) S/C Switch Ground circuit at the 
Steering Control Module (SCM) C5 connector, not at the harness connector. 


With a scan tool, read the (V72) S/C Signal 2 voltage. 
NOTE: The (V72) S/C Signal 2 voltage should be below .2 volts with the jumper wire in place. 
Are the Speed Control voltages displayed as described? 


Yes >> Heplace the Clockspring in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. STEERING CONTROL MODULE (SCM) 


Turn the ignition off. 

Disconnect the Steering Control Module (SCM) C2 connector. 

Turn the ignition on. 

With a scan tool, read the (V71) S/C Signal 1 and (V72) S/C Signal 2 voltages. 
NOTE: The voltages should be above 4.8 volts with the connector disconnected. 


Connect a jumper wire between the (V71) S/C Signal 1 circuit and the (V937) S/C Switch Ground circuit in the 
Steering Control Module (SCM) C2 harness connector. 


With a scan tool, read the (V71) S/C Signal 1 voltage. 
NOTE: The (V71) S/C Signal 1 voltage should be below .2 volts with the jumper wire in place. 


Connect a jumper wire between the (V72) S/C Signal 2 circuit and the (V937) S/C Switch Ground circuit in the 
Steering Control Module (SCM) C2 harness connector. 


With a scan tool, read the (V72) S/C Signal 2 voltage. 
NOTE: The (V72) S/C Signal 2 voltage should be below .2 volts with the jumper wire in place. 
Are the Speed Control voltages displayed as described? 


Yes >> Replace the Steering Control Module (SCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 5 
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5. (М71) S/C SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

Measure the voltage of the (V71) S/C Signal 1 circuit in the Steering Control Module (SCM) C2 harness connector. 


Is there any voltage present? 


Yes >> Repair the (V71) S/C Signal 1 circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


6. (V72) S/C SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 
Measure the voltage of the (V72) S/C Signal 2 circuit in the Steering Control Module (SCM) C2 harness connector. 


Is there any voltage present? 
Yes >> Repair the (V72) S/C Signal 2 circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 7 


7. (М71) S/C SIGNAL 1 CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 


Measure the resistance between ground and Ше (V71) S/C Signal 1 circuit in the Steering Control Module (SCM) 
C2 harness connector. 


Is the resistance above 100 ohms? 


Yes >> Со іо 8 


No >> Repair the (V71) S/C Signal 1 circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


8. (V72) S/C SIGNAL 2 CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 


Measure the resistance between ground and the (V72) S/C Signal 2 circuit in the Steering Control Module (SCM) 
C2 harness connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 9 


No >> Repair the (V72) S/C Signal 2 circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9. (V71) S/C SIGNAL 1 CIRCUIT SHORTED TO THE (V937) S/C SWITCH GROUND CIRCUIT 


Measure the resistance between the (V71) S/C Signal 1 circuit and the (V937) S/C Switch Ground circuit in the C2 
Steering Control Module (SCM) harness connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 10 


No >> Hepair the (V71) S/C Signal 1 circuit for a short to the Steering Control Module (SCM) circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-660 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


1 0. (V72) S/C SIGNAL 2 CIRCUIT SHORTED TO THE (V937) S/C SWITCH GROUND CIRCUIT 


Measure the resistance between the (V72) S/C Signal 2 circuit and the (V937) S/C Switch Ground circuit in the 
Steering Control Module (SCM) C2 harness connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 11 


No >> Hepair the (V72) S/C Signal 2 circuit for a short to the (V937) S/C Switch Ground circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 1 . (V71) S/C SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (У71) S/C Signal 1 circuit between the Steering Control Module (SCM) C2 harness 
connector and the Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 12 


No >> Repair the (V71) S/C Signal 1 circuit for an open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 2. (V72) S/C SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (V72) S/C Signal 2 circuit between the Steering Control Module (SCM) C2 harness 
connector and the Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 13 


No >> Hepair the (V72) S/C Signal 2 circuit for an open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 З. (V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (V937) S/C Switch Ground circuit between the Steering Control Module (SCM) C2 
harness connector and the Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 14 


No >> Hepair the (V937) S/C Switch Ground circuit for an open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


14. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 
Switch and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P1602-PCM NOT PROGRAMMED 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Ignition on and battery voltage greater than 10 volts. 
e Set Condition: 
The PCM has not been programmed. 


Possible Causes 


PCM NOT PROGRAMMED 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. PCM NOT PROGRAMMED 

Ignition on, engine not running. 

Program the PCM in accordance with the Service Information. 
Start the engine. 

Allow the engine to reach normal operating temperature. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Heplace and program the Powertrain Control Module per Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> The РОМ has been successfully programmed. Test is complete. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P1607-PCM INTERNAL SHUTDOWN TIMER SLOW RATIONALITY 


For a complete wiring diagram Refer to Section 8W. 


e When Monitored: 
With the ignition on and battery voltage greater than 10 volts. 


e Set Condition: 
An internal PCM failure has been detected. Two Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


PENDING TEMPERATURE SENSOR DTCS 


(F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR HIGH RESISTANCE 


(A931) FUSED В+ CIRCUIT OPEN OR HIGH RESISTANCE 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . PENDING TEMPERATURE SENSOR DTCS 
Turn the ignition on. 


NOTE: If any temperature sensor DTCs are present, allow the vehicle to cool completely before proceeding 
with this test. 
Start the engine and allow it to reach operating temperature. 
With the scan tool, select View DTCs. 
Are there any pending Engine Coolant Temperature sensor, Ambient Air Temperature sensor, or general 
temperature DTCs? 
Yes >> Diagnose and repair any temperature sensor DTCs and retest. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 2 


2. PCM IGNITION CIRCUITS OPEN OR HIGH RESISTANCE 


Turn the ignition off. 

Disconnect the PCM harness connector. 

With a 12-volt test light connected to ground, check the (F202) Fused Ignition Switch Output (Run-Start) circuit. 
With a 12-volt test light connected to ground, check the (A931) Fused B+ circuit. 

Check the circuits with the ignition switch in the OFF, ON, and START positions. 

NOTE: The test light should be illuminated and bright with the ignition switch in the ON and START posi- 


tions. Compare the brightness to that of a direct connection to the battery. 
Wiggle test the circuits while checking with the test light to check the circuit for an intermittent problem. 


Does the test light illuminate, or not illuminate, as expected in each of the ignition switch positions? 


Yes >> Со 103 


Мо >> Repair the circuit(s) as necessary. | an open fuse is found, inspect the circuit for а short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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СА POWERTRAIN CONTROL MODULE (PCM) 


Using the wiring diagram/schematic as a guide, inspect Powertrain Control Module power and ground circuits. 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data and wiggle test the wiring and connectors. 

Look for the any data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the ignition on. 

e Set Condition: 
The PCM detects an excessive voltage variation on the (F855) 5 volt supply circuit or the (F856) 5 volt supply 
circuit. 


Possible Causes 


INTERMITTENT DTC 

5-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 
5-VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


ACCELERATOR PEDAL POSITION SENSOR 
CAMSHAFT 2 POSITION SENSOR 
THROTTLE POSITION SENSOR 
CRANKSHAFT POSITION SENSOR 
VEHICLE SPEED SENSOR (MTX ONLY) 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is AcTIVE 


Turn the ignition on. 

With the scan tool, clear DTCs. 

Start the engine and allow it to reach operating temperature. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (F856) 5 VOLT SUPPLY CIRCUIT VOLTAGE 
Turn the ignition off. 


Disconnect the APP Sensor harness connector. 

Turn the ignition on. 

Measure the voltage of the (F856) 5 Volt Supply circuit. 
Select the appropriate response from the list below: 


Voltage more than 5.2 volts 
Repair the (F856) 5 Volt Supply circuit for a short to volt- 


age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - SENSOR- 
ENGINE - DIAGNOSIS AND TESTING) T 

Voltage between 4.8 and 5.2 volts POSITION 81848453 
Go to 3 


Voltage below 4.8 volts 
Go to 4 
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3. ACCELERATOR PEDAL POSITION SENSOR 


PM 


Turn the ignition off. 
Connect the APP Sensor harness connector. 
Disconnect the Camshaft 1/2 Position Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (F856) 5 Volt Supply circuit in the Camshaft 
1/2 Position Sensor harness connector. 
Is the voltage below 4.8 volts? 


Yes >> Replace the Accelerator Pedal Position Sensor. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 11 


4. CAMSHAFT 1/2 POSITION SENSOR 


SENSOR- 
CAMSHAFT 1/2 
POSITION 
(GAS) 


81847144 


Turn the ignition off. 
Disconnect the Camshaft 1/2 Position Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (F855) 5 Volt Supply circuit in the APP Sen- 
sor harness connector. 
Is the voltage above 4.8 volts? 


Yes >> Replace the Camshaft 1/2 Position Sensor. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 5 


5. THROTTLE POSITION SENSOR 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81848d53 


Turn the ignition off. 

Disconnect the Throttle Body harness connector. 

Turn the ignition on. 

Measure the voltage of the (F855) 5 Volt Supply circuit. 


Is the voltage above 4.8 volts? 


Yes >> Нерасе the Throttle Body in accordance with the Service 


Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со 106 


THROTTLE 
BODY 
(GAS) 


8182941c 
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6. CRANKSHAFT POSITION SENSOR 
Turn the ignition off. 


Disconnect the Crankshaft Position Sensor harness connector. {Si} 
Turn the ignition on. 1 


Measure the voltage of the (F855) 5 Volt Supply circuit. 
Is the voltage above 4.8 volts? 


Yes >> Replace the Crankshaft Position Sensor. қ | жури ) | 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 7 SENSOR- 
CRANKSHAFT 
POSITION 
(GAS) 81847be3 


7. VEHICLE EQUIPPED WITH MANUAL TRANSMISSION 


NOTE: Only vehicles equipped with a manual transmission use a Vehicle Speed Sensor. 
Is the vehicle equipped with a manual transmission? 


Yes >> Со to 8 
No >> Go to 9 


8. VEHICLE SPEED SENSOR 


NOTE: Only vehicles equipped with a manual transmission use a Vehicle Speed Sensor. 
Turn the ignition off. 
Disconnect the Vehicle Speed Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (F856) 5 Volt Supply circuit. 
Is the voltage above 4.8 volts? 


Yes >> Replace the Vehicle Speed Sensor. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 9 


9. 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


NOTE: АП sensors connected to the (F855) 5 volt supply circuit 


and the (F856) 5 volt supply circuit must be disconnected. 

Turn the ignition off. 

Disconnect the PCM harness connectors. 

Measure the resistance between ground and the (F855) 5 Volt Supply 
circuit. 

Measure the resistance between ground and the (F856) 5 Volt Supply 
circuit. 


Is the resistance above 1000 ohms for both circuits? 


SENSOR- 


SENSOR- 

Yes >> Go to 10 CAMSHAFT 1/2 M 
POSITION POSITION 

No >> Repair the 5 Volt Supply circuit for a short to ground. (955) 81848457 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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1 0. 5-VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


NOTE: АП sensors connected to the (F855) 5 volt supply circuit and the (2856) 5 volt supply circuit must be 
disconnected. 
Turn the ignition off. 


Measure the resistance of the (F855) 5 Volt Supply circuit between the Camshaft 1/2 Position Sensor harness con- 
nector and the PCM harness connector. 


Measure the resistance of the (F855) 5 Volt Supply circuit between the Crankshaft Position Sensor harness con- 
nector and the PCM harness connector. 


Measure the resistance of the (F855) 5 Volt Supply circuit between the Throttle Body harness connector and the 
РОМ harness connector. 


Measure the resistance of the (F856) 5 Volt Supply circuit between the Accelerator Pedal Position Sensor harness 
connector and the PCM harness connector. 


If the vehicle is equipped with a manual transmission, measure the resistance of the (K856) 5 Volt Supply circuit 
between the Vehicle Speed Sensor harness connector and the PCM harness connector. 
Is the resistance below 5.0 ohms for all of the circuits? 


Yes >> Go to 11 


No >> Repair the 5 Volt Supply circuit for an open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


11. POWERTRAIN CONTROL MODULE (PCM) 
Inspect the (F855) 5 Volt Supply circuit between the Camshaft 1/2 Position Sensor harness connector and the PCM 
harness connector. 


Inspect the (F855) 5 Volt Supply circuit between the Crankshaft Position Sensor harness connector and the PCM 
harness connector. 


Inspect the (F855) 5 Volt Supply circuit between the Throttle Body harness connector and the PCM harness con- 
nector. 


Inspect the (F856) 5 Volt Supply circuit between the Accelerator Pedal Position Sensor harness connector and the 
PCM harness connector. 


If the vehicle is equipped with a manual transmission, inspect the (K856) 5 Volt Supply circuit between the Vehicle 
Speed Sensor harness connector and the PCM harness connector. 


Inspect all PCM power and ground circuits. 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the PCM in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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P1628-SENSOR REFERENCE VOLTAGE CIRCUIT ERRATIC 
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For a complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the ignition on. 

• Set Condition: 
The PCM detects an excessive voltage variation on the (K857) 5 volt supply circuit or the (K858) 5 volt supply 
circuit. 


Possible Causes 


INTERMITTENT DTC 

5-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 
5-VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


ACCELERATOR PEDAL POSITION SENSOR 
CAMSHAFT 1/1 POSITION SENSOR 

MAP SENSOR 

MANIFOLD FLOW VALVE 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Turn the ignition on. 

With the scan tool, clear DTCs. 

Start the engine and allow it to reach operating temperature. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K858) 5 VOLT SUPPLY CIRCUIT VOLTAGE 
Turn the ignition off. 


Disconnect the APP Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (K858) 5 Volt Supply circuit in the APP Sen- 
sor harness connector. 
Select the appropriate response from the list below: 


Voltage above 5.2 volts 
Repair the (K858) 5 Volt Supply circuit for a short to volt- 


age. SENSOR- 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ACCELERATOR 

ENGINE - DIAGNOSIS AND TESTING) d PES 
Voltage between 4.8 and 5.2 volts 

Go to 3 


Voltage below 4.8 volts 
Go to 4 
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3. ACCELERATOR PEDAL POSITION SENSOR 
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Turn the ignition off. 
Connect the APP Sensor harness connector. 
Disconnect the Camshaft 1/1 Position Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (K857) 5 Volt Supply circuit in the Camshaft 
1/1 Position Sensor harness connector. 
Is the voltage below 4.8 volts? 


Yes >> Replace the Accelerator Pedal Position Sensor. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 9 


4. CAMSHAFT 1/1 POSITION SENSOR 


ЖИ 


== = ©] 
@ 


SENSOR- 
CAMSHAFT 1/1 
POSITION 
(GAS) 81847f00 


Turn the ignition off. 
Disconnect the Camshaft 1/1 Position Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (K858) 5 Volt Supply circuit in the APP Sen- 
sor harness connector. 
Is the voltage above 4.8 volts? 


Yes >> Replace the Camshaft 1/1 Position Sensor. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 5 


Б. MAP SENSOR 


SENSOR- 
ACCELERATOR 
PEDAL 


POSITION 81848d7d 


Turn the ignition off. 

Disconnect the MAP Sensor harness connector. 

Turn the ignition on. 

Measure the voltage of the (K858) 5 Volt Supply circuit. 


Is the voltage above 4.8 volts? 


Yes >> Replace the MAP Sensor. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со 106 


SENSOR-MAP 
(GAS) 81829208 
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6. MANIFOLD FLOW VALVE 
Turn the ignition off. 


Disconnect the Manifold Flow Valve harness connector. Е 45р 
Turn the ignition on. 


Measure the voltage of the (K857) 5 Volt Supply circuit. 
Is the voltage above 4.8 volts? 3 ЦЕСІГІ 1 


Yes >> Replace the Manifold Flow Valve іп accordance with the P OO s 
Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) -— 


No >> Go 107 MANIFOLD 
FLOW 


(GAS) 81848d82 


T. 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


NOTE: АП sensors connected to the (K857) 5 volt supply circuit 


and the (K858) 5 volt supply circuit must be disconnected. 

Turn the ignition off. 

Disconnect the PCM harness connectors. 

Measure the resistance between ground and the (K857) 5 Volt Supply 
circuit. 

Measure the resistance between ground and the (K858) 5 Volt Supply 
circuit. 


Is the resistance above 1000 ohms for both circuits? 


SENSOR- 


ACCELERATOR 


Yes >> Со 108 SENBORAMAP PEDAL 
(GAS) POSITION 


No >> Repair the 5 Volt Supply circuit for a short to ground. 81848d86 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


8. 5-VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


NOTE: АП sensors connected to the (K857) 5 volt supply circuit and the (K858) 5 volt supply circuit must be 
disconnected. 
Turn the ignition off. 


Measure the resistance of the (K857) 5 Volt Supply circuit between the Camshaft 1/1 Position Sensor harness con- 
nector and the PCM harness connector. 


Measure the resistance of the (K857) 5 Volt Supply circuit between the MAP Sensor harness connector and the 
РОМ harness connector. 


Measure the resistance of the (K857) 5 Volt Supply circuit between the Manifold Flow Valve harness connector and 
the PCM harness connector. 


Measure the resistance of the (K858) 5 Volt Supply circuit between the Accelerator Pedal Position Sensor harness 
connector and the PCM harness connector. 


Is the resistance below 5.0 ohms for all of the circuits? 


Yes >> Go to 9 


No >> Repair the 5 Volt Supply circuit for an open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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9. POWERTRAIN CONTROL MODULE (PCM) 
Inspect the (K857) 5 Volt Supply circuit between the Camshaft 1/1 Position Sensor harness connector and the PCM 
harness connector. 


Inspect the (K857) 5 Volt Supply circuit between the MAP Sensor harness connector and the PCM harness con- 
nector. 


Inspect the (K857) 5 Volt Supply circuit between the Manifold Flow Valve harness connector and the PCM harness 
connector. 


Inspect the (K858) 5 Volt Supply circuit between the Accelerator Pedal Position Sensor harness connector and the 
PCM harness connector. 


Inspect all PCM power and ground circuits. 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Heplace the PCM in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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P1696-EEPROM MEMORY WRITE DENIED/INVALID 


For a complete wiring diagram Refer to Section 8W. 


e When Monitored: 
Continuously with the ignition on. 


e Set Condition: 
An attempt to program/write to the internal EEPROM failed. Also checks at powerdown. One Trip Fault. Three 
good trips to turn off the MIL. 


Possible Causes 


PCM 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . SCAN TOOL DISPLAYS А WRITE FAILURE 
With a scan tool, perform the SRI Memory Test. 


Does scan tool display Write Failure? 


Yes >> Heplace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


No >> Go To2 


2. SCAN TOOL DISPLAYS A WRITE REFUSED 
With the a scan tool, perform the SRI Memory Test. 


Does the scan tool display Write Refused? 


Yes >> Со То 3 
Мо >> Со То 4 


2. PCM REFUSED 2ND TEST 
With a scan tool, perform the SRI Memory Test a third time. 


NOTE: Retest the SRI Memory two more times. 
Does the scan tool display Write Refused again? 


Yes >> Heplace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


No >> Test Complete. 


4. SCAN TOOL DISPLAYS SRI MILEAGE INVALID 
With а scan tool, perform the SRI Memory Test. 


Does the scan tool display SRI Mileage Invalid? 


Yes >> Update the mileage and retest the SRI Memory. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


No >> Go То 5 
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5. COMPARE SRI MILEAGE WITH ODOMETER 
Compare the SRI Mileage stored with the Instrument Panel Odometer. 
Is the mileage within the specified range displayed on the scan tool? 


Yes >> Test Complete. 


No >> Update the mileage and retest the SRI Memory. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P1697—EMR (SRI) MILEAGE NOT STORED 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
Ignition on and battery voltage greater than 10 volts. 
e Set Condition: 
The SRI Mileage has not been programmed into the PCM. 


Possible Causes 


SRI MILEAGE NOT PROGRAMMED INTO THE PCM 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . SRI MILEAGE NOT PROGRAMMED INTO THE PCM 

Ignition on, engine not running. 

With the scan tool, attempt to program the SRI mileage into the PCM. 
With the scan tool, clear DTCs in the PCM. 

Start the engine. 

Allow the engine to reach normal operating temperature. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Heplace and program the Powertrain Control Module in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> The SHI mileage has been successfully programmed into the PCM. Test is complete. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P1861-SIPHON LINE DISCONNECTED 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 
With the ignition key on. 

e Set Condition: 
PCM compares the primary tank level with the secondary tank level. If the PCM detects the primary side is 
lower than the secondary side by a calibrated amount the DTC will set. 


Possible Causes 


DTC IS ACTIVE 
FUEL TANK DAMAGE 
FUEL LEVEL SIGNAL CIRCUIT SHORTED TO GROUND 


FUEL LEVEL SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
(Z965) GROUND CIRCUIT OPEN OF HIGH RESISTANCE 
INTERNAL DAMAGE TO FUEL TANK OR SIPHON HOSE 
FUEL LEVEL SENSOR 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 15 ACTIVE 


NOTE: Diagnose any Fuel Level DTCs before proceeding with this test. 

NOTE: The following test must be performed on both Fuel Level Sensors. 

Inspect the Fuel Pump Module harness connectors for any corrosion or damage. 

Ignition on, engine not running. 

With the scan tool, select View DTCs. Record the related Freeze Frame data. 
Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. FUEL TANK INSPECTION 


Inspect both sides of the Fuel Tank for any damage that may restrict the Fuel Level Sensor float. 


Were any problems found? 
Yes >> Replace the Fuel Tank as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 3 


9. FUEL LEVEL SIGNAL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Disconnect the Fuel Pump Module harness connector. 
Measure the resistance between ground and each Fuel Level Signal circuit at the Fuel Pump Module harness con- 
nector. 
Is the resistance below 100 ohms? 


Yes >> Repair the Fuel Level Signal circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Goto4 
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4. FUEL LEVEL SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Disconnect the Cluster harness connector. 


Measure the resistance of each Fuel Level Signal circuit from the Fuel Pump Module harness connector to the 
Cluster harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 5 


No >> Repair the Fuel Level Signal circuit for an open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


5. (2965) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance between ground and the (Z965) Ground circuit in the Fuel Pump Module harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со 106 


Мо >> Нераг ће (2965) Ground circuit for an open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


6. FUEL TANK AND SIPHON HOSE INSPECTION 


WARNING: The fuel system is under a constant pressure even with the engine off. Before opening the fuel 
system, the fuel pressure must be released in accordance with the service information. Failure to follow 
these instructions can result in personal injury or death. 

Inspect the following components. 

- Siphon hose for restrictions or being disconnected. 

- Siphon Inlet and Outlet tube on the Fuel Modules for restrictions. 

- Fuel Pump Inlet Strainers for restrictions. 

- Fuel Tank for any obstructions or deformities. 

- Fuel Pump Module Float arm for damage. 


Were any problems found? 


Yes >> Hepair or replace as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Replace the Fuel Level Sensor. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P2004-INTAKE MANIFOLD RUNNER CONTROL STUCK OPEN 


For a complete wiring diagram Refer to Section 8W 
е When Monitored: 
With the engine running, when the valve closes, below a calibrated RPM, depending upon pedal position. 
• Set Condition: 
The РОМ detects that the position feedback of the Manifold Flow Valve Position Sensor is not within range of 
the adapted value learned during in-plant initialization or after a non volatile memory reset (adaptive memory 
clear). 


Possible Causes 


INTERMITTENT DTC 

(K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
(K602) 

(K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K602) 

(K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 
(K602) MFV SIGNAL CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 
( ) 
( ) 
( ) 
( ) 
( 


MFV SIGNAL CIRCUIT SHORTED TO VOLTAGE 


MFV SIGNAL CIRCUIT SHORTED TO GROUND 


K602) MFV SIGNAL CIRCUIT SHORTED TO THE (K857) 5 VOLT SUPPLY CIRCUIT 
K857) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K602) MFV SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

Z916) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

MANIFOLD FLOW VALVE 

INTAKE MANIFOLD 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is АСПМЕ 

Ignition on, engine not running. 

With the scan tool, clear DTCs. 

Start the engine and allow it to reach operating temperature. 


NOTE: It may be necessary to test drive the vehicle to get this DTC to reset. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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2. (K857) 5 VOLT SUPPLY CIRCUIT VOLTAGE 


Turn the ignition off. 

Disconnect the Manifold Flow Valve connector. 

Turn the ignition on. 

Measure the voltage of the (K857) 5 Volt Supply circuit in the Manifold Flow Valve harness connector. 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Go to 7 
No >> Со 103 


d (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

Measure the voltage of the (K857) 5 Volt Supply circuit in the Manifold Flow Valve harness connector. 


Is there any voltage present? 


Yes >> Hepair the (K857) 5 Volt Supply circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (K857) 5 Volt Supply circuit in the Manifold Flow Valve harness 
connector. 


Is the resistance above 1000 ohms? 


Yes >> Go to 5 


No >> Repair the (K857) 5 Volt Supply circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


D: (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K857) 5 Volt Supply circuit and the (K900) Sensor Ground circuit in the Man- 
ifold Flow Valve harness connector. 


15 the resistance above 100 ohms? 


Yes >> Go to 6 


No >> Repair the (K857) 5 Volt Supply circuit for a short to the (K900) Sensor Ground circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


6. (K857) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K857) 5 Volt Supply circuit between the Manifold Flow Valve harness connector and 
the Powertrain Control Module (PCM) harness connector. 


15 the resistance below 5.0 ohms? 


Yes >> Go to 16 


No >> Repair the (K857) 5 Volt Supply circuit for an open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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ra (K602) MFV SIGNAL CIRCUIT VOLTAGE 
Measure the voltage of the (K602) MFV Signal circuit in the Manifold Flow Valve harness connector. 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Со to 12 
No >> Со 108 


8. (К602) MFV SIGNAL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

Measure the voltage of the (K602) MFV Signal circuit in the Manifold Flow Valve harness connector. 


Is there any voltage present? 
Yes >> Repair the (K602) MFV Signal circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 9 


9. (K602) MFV SIGNAL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Measure the resistance between ground and the (K602) MFV Signal circuit in the Manifold Flow Valve harness 
connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 10 
No >> Repair the (K602) MFV Signal circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 0. (К602) MFV SIGNAL CIRCUIT SHORTED ТО (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K602) MFV Signal circuit and the (K900) Sensor Ground circuit in the Manifold 
Flow Valve harness connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 11 


No >> Hepair the (K602) MFV Signal circuit for a short to the (K900) Sensor Ground circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 1 . (K602) MFV SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K602) MFV Signal circuit between the Manifold Flow Valve harness connector and 
the Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 16 


No >> Repair the (K602) MFV Signal circuit for an open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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1 2. (K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K900) Sensor Ground circuit between the Manifold Flow Valve harness connector 
and the Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 13 


No >> Hepair the (K900) Sensor Ground circuit for an open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 3: (K602) MFV SIGNAL CIRCUIT SHORTED TO THE (K857) 5 VOLT SUPPLY CIRCUIT 


Measure the resistance between the (K602) MFV Signal circuit and the (K857) 5 Volt Supply in the Manifold Flow 
Valve harness connector. 


Is the resistance below 100 ohms? 
Yes >> Repair the (K602) MFV Signal circuit for a short to the (K857) 5 Volt Supply circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 14 


1 4. (2916) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Using a 12 volt test light connected to 12 volts, check the (Z916) Ground circuit in the Manifold Flow Valve harness 
connector. 


NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 
tion to the battery. 


Is the test light illuminated and bright? 
Yes >> Go to 15 


No >> Hepair the (2916) Ground circuit for an open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


15. MANIFOLD FLOW VALVE 


Turn the ignition off. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Manifold Flow Valve 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 

Remove the Manifold Flow Valve. 

Inspect the return spring and the valve blade assembly for debris stuck in the path or for frozen/seized blades. 


NOTE: Manifold Flow Valve over travel or under travel can cause this DTC to set. 


NOTE: If the Manifold Flow Valve blades are seized in the intake manifold, the manifold will have to be 
replaced. 


NOTE: If the Manifold Flow Valve is replaced, a non volatile memory reset must be performed to learn the 
new port flap adaptive values. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace the Manifold Flow Valve in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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1 6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Manifold Flow Valve 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No »» Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------ ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 685 
P2006-INTAKE MANIFOLD RUNNER CONTROL STUCK CLOSED 


For a complete wiring diagram Refer to Section 8W 
e When Monitored: 
With the engine running, when the valve opens, below a calibrated RPM depending upon pedal position. 
e Set Condition: 
The PCM detects that the position feedback of the Manifold Flow Valve Position Sensor is not within range of 
the adapted value learned during in-plant initialization or after a non volatile memory reset (adaptive memory 
clear). 


Possible Causes 


INTERMITTENT DTC 
(K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
(K602) 

(K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K602) 

(K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 
(K602) MFV SIGNAL CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 
( ) 
( ) 
( ) 
( ) 
( 


MFV SIGNAL CIRCUIT SHORTED TO VOLTAGE 


MFV SIGNAL CIRCUIT SHORTED TO GROUND 


K602) MFV SIGNAL CIRCUIT SHORTED TO THE (K857) 5 VOLT SUPPLY CIRCUIT 
K857) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K602) MFV SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

Z916) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

MANIFOLD FLOW VALVE 

INTAKE MANIFOLD 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC IS ACTIVE 

Ignition on, engine not running. 

With the scan tool, clear DTCs. 

Start the engine and allow it to reach operating temperature. 

NOTE: It may be necessary to test drive the vehicle to get this DTC to reset. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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2. (K857) 5 VOLT SUPPLY CIRCUIT VOLTAGE 


Turn the ignition off. 

Disconnect the Manifold Flow Valve connector. 

Turn the ignition on. 

Measure the voltage of the (K857) 5 Volt Supply circuit in the Manifold Flow Valve harness connector. 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Go to 7 
No >> Со 103 


d (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

Measure the voltage of the (K857) 5 Volt Supply circuit in the Manifold Flow Valve harness connector. 


Is there any voltage present? 


Yes >> Hepair the (K857) 5 Volt Supply circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (K857) 5 Volt Supply circuit in the Manifold Flow Valve harness 
connector. 


Is the resistance above 1000 ohms? 


Yes >> Go to 5 


No >> Repair the (K857) 5 Volt Supply circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


D: (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K857) 5 Volt Supply circuit and the (K900) Sensor Ground circuit in the Man- 
ifold Flow Valve harness connector. 


15 the resistance above 100 ohms? 


Yes >> Go to 6 


No >> Repair the (K857) 5 Volt Supply circuit for a short to the (K900) Sensor Ground circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


6. (K857) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K857) 5 Volt Supply circuit between the Manifold Flow Valve harness connector and 
the Powertrain Control Module (PCM) harness connector. 


15 the resistance below 5.0 ohms? 


Yes >> Go to 16 


No >> Repair the (K857) 5 Volt Supply circuit for an open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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7. (K602) МЕМ SIGNAL CIRCUIT VOLTAGE 
Measure the voltage of the (K602) MFV Signal circuit in the Manifold Flow Valve harness connector. 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Со to 12 
No >> Со 108 


8. (К602) MFV SIGNAL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

Measure the voltage of the (K602) MFV Signal circuit in the Manifold Flow Valve harness connector. 


Is there any voltage present? 
Yes >> Repair the (K602) MFV Signal circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 9 


9. (K602) MFV SIGNAL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 


Measure the resistance between ground and the (K602) MFV Signal circuit in the Manifold Flow Valve harness 
connector. 


Is the resistance above 100 ohms? 


Yes >> Со to 10 


No >> Repair the (K602) MFV Signal circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 0. (K602) MFV SIGNAL CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K602) MFV Signal circuit and the (K900) Sensor Ground circuit in the Manifold 
Flow Valve harness connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 11 


No >> Hepair the (K602) MFV Signal circuit for a short to the (K900) Sensor Ground circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 1 . (K602) MFV SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K602) MFV Signal circuit between the Manifold Flow Valve harness connector and 
the Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 16 


No >> Repair the (K602) MFV Signal circuit for an open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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1 2. (K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K900) Sensor Ground circuit between the Manifold Flow Valve harness connector 
and the Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 13 


No >> Hepair the (K900) Sensor Ground circuit for an open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


1 3: (K602) MFV SIGNAL CIRCUIT SHORTED TO THE (K857) 5 VOLT SUPPLY CIRCUIT 


Measure the resistance between the (K602) MFV Signal circuit and the (K857) 5 Volt Supply in the Manifold Flow 
Valve harness connector. 


15 the resistance below 100 ohms? 


Yes >> Repair the (K602) MFV Signal circuit for a short to the (K857) 5 Volt Supply circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 14 


1 4. (2916) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Using a 12 volt test light connected to 12 volts, check the (Z916) Ground circuit in the Manifold Flow Valve harness 
connector. 


NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 
tion to the battery. 


Is the test light illuminated and bright? 


Yes >> Go to 15 


No >> Hepair the (2916) Ground circuit for an open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


15. MANIFOLD FLOW VALVE 


Turn the ignition off. 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Manifold Flow Valve 
and the Powertrain Control Module (PCM). 


Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 

Remove the Manifold Flow Valve. 

Inspect the return spring and the valve blade assembly for debris stuck in the path or for frozen/seized blades. 


NOTE: Manifold Flow Valve over travel or under travel can cause this DTC to set. 


NOTE: If the Manifold Flow Valve blades are seized in the intake manifold, the manifold will have to be 
replaced. 


NOTE: If the Manifold Flow Valve is replaced, a non volatile memory reset must be performed to learn the 
new port flap adaptive values. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace the Manifold Flow Valve in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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1 6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Manifold Flow Valve 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-690 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 
P2009-INTAKE MANIFOLD RUNNER (SWIRL) CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The PCM detects that the Manifold Flow Valve control circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K601) MFV CONTROL CIRCUIT SHORTED TO GROUND 


(K601) MFV CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(2916) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
MANIFOLD FLOW VALVE 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (Z916) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Manifold Flow Valve connector. 

Using a 12 volt test light connected to 12 volts, check the (2916) 
Ground circuit in the Manifold Flow Valve harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 3 Са 1 


Is the test light illuminated and bright? в а LED || | « 


Yes >> Со to З 


No >> Repair the (2916) Ground circuit for an open circuit or high A 
resistance. MANIFOLD 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - (GAS) 81848d8a 


ENGINE - DIAGNOSIS AND TESTING). 


9-692 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


3. (K601) MFV CONTROL CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (K601) MFV Control 
circuit in the Manifold Flow Valve harness connector. 
Is the resistance below 100 ohms? 


Yes >> Repair the (K601) MFV Control circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. (K601) MFV CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


VALVE- 
MANIFOLD 


(GAS) 81848d8e 


Measure the resistance of the (K601) MFV Control circuit between the 
Manifold Flow Valve harness connector and the Powertrain Control 
Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Goto 5 


No >> Repair the (K601) MFV Control circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Б. MANIFOLD FLOW VALVE 


MODULE- 
POWERTRAIN 
CONTROL C2 

(GAS) 


81848d92 


Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Manifold Flow Valve control to the ON 
(100%) position. 

Using a 12 volt test light connected to ground, check the (K601) MFV 
Control circuit in the Manifold Flow Valve harness connector. 


NOTE: The test light should be illuminated and bright with the con- 
trol actuated ON (100%). Compare the brightness to that of a direct 
connection to the battery. 

With the scan tool, actuate the Manifold Flow Valve control to OFF 
(0%). 

Using а 12 volt test light connected to 12 ground, check the (K601) 
MFV Control circuit in the Manifold Flow Valve harness connector. 


VALVE- 
MANIFOLD 


(саз) 81848496 


NOTE: The test light should not be illuminated with the control actuated OFF (0%). 
Is the test light illuminated and bright with the control actuated ON and not illuminated with the control 
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actuated OFF? 
Yes >> Нерасе the Manifold Flow Valve in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Manifold Flow Valve 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-694 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 
P2010-INTAKE MANIFOLD RUNNER (SWIRL) CONTROL CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


• Set Condition: 
The РОМ detects that the Manifold Flow Valve control circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K601) MFV CONTROL CIRCUIT SHORTED TO VOLTAGE 


(K601) MFV CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
MANIFOLD FLOW VALVE 


POWERTRAIN CONTROL MODULE (PCM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K601) MFV CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 


Disconnect the Manifold Flow Valve connector. 

Disconnect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

Measure the voltage of the (K601) MFV Control circuit in the Manifold 
Flow Valve harness connector. 


Is there any voltage present? 


Yes >> Repair the (K601) МЕУ Control circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


VALVE- 


ENGINE - DIAGNOSIS AND TESTING). MANIFOLD 


No >> Со 103 (GAS) 81848d9a 
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3. (K601) MFV CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


PM 


Measure the resistance of the (K601) MFV Control circuit between the 
Manifold Flow Valve harness connector and the Powertrain Control 
Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Goto4 


No >> Repair the (K601) MFV Control circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


4. MANIFOLD FLOW VALVE 


MODULE- 
POWERTRAIN 


CONTROL с? 81848d92 


(GAS) 


Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Manifold Flow Valve control to the ON 
(10096) position. 

Using a 12 volt test light connected to ground, check the (K601) MFV 
Control circuit in the Manifold Flow Valve harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

With the scan tool, actuate the Manifold Flow Valve control to the OFF 
(096) position. 

Using a 12 volt test light connected to ground, check the (K601) MFV 
Control circuit in the Manifold Flow Valve harness connector. 


NOTE: The test light should not be illuminated. 


VALVE- 


MANIFOLD 
FLOW 
(GAS) 81848d96 


Is the test light illuminated and bright with the actuator ON (100%) and not illuminated with the actua- 


tor OFF (0%)? 


Yes >> Heplace the Manifold Flow Valve in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 
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5. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Manifold Flow Valve 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-698 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 
P2016-INTAKE MANIFOLD RUNNER POSITION SENSOR CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 
e Set Condition: 
The РОМ detects that the (K602) MFV Signal circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 

K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

K602) MFV SIGNAL CIRCUIT SHORTED TO GROUND 

K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 


K602) MFV SIGNAL CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 
K857) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K602) MFV SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

MANIFOLD FLOW VALVE 


POWERTRAIN CONTROL MODULE (PCM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC is АСТМЕ 
Ignition on, engine not running. 


NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K857) 5 VOLT SUPPLY CIRCUIT VOLTAGE 
Turn the ignition off. 


Disconnect the Manifold Flow Valve connector. 
Turn the ignition on. 8 SH 


Measure the voltage of the (K857) 5 Volt Supply circuit in the Manifold 0 
Flow Valve harness connector. — 4 ІІІ Ж 
Is the voltage above 4.5 volts? Е Oo Р 


Үеѕ >> Go to 6 
No >> Со 103 


VALVE- 
MANIFOLD 

FLOW 

(GAS) 81848d82 
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3. (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition on. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (K857) 5 Volt Supply 
circuit in the Manifold Flow Valve harness connector. 
Is the resistance above 1000 ohms? 


Yes >> Go to 4 


No >> Repair the (K857) 5 Volt Supply circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


3 СО 1 
6 ГІСІ 4 
VALVE- 
MANIFOLD 
FLOW 
(GAS) 81848d9e 


4. (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K857) 5 Volt Supply circuit and 
the (K900) Sensor Ground circuit in the Manifold Flow Valve harness 
connector. 


Is the resistance above 100 ohms? 
Yes >> Goto 5 


No >> Repair the (K857) 5 Volt Supply circuit for a short to the 
(K900) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


5. (K857) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


VALVE- 


MANIFOLD 
FLOW 
me 81848da3 


Measure the resistance of the (K857) 5 Volt Supply circuit between the 
Manifold Flow Valve harness connector and the Powertrain Control 
Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 10 


No >> Repair the (K857) 5 Volt Supply circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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РМ ENGINE ELECTRICAL DIAGNOSTICS - ВРЕС 9- 701 
6. (K602) MFV SIGNAL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. (lH 
Measure the resistance between ground and the (K602) MFV Signal cir- С) 
cuit in the Manifold Flow Valve harness connector. (бо 
Is Ше resistance above 100 ohms? Бей = 
3 ШІ 1 
Yes >> Goto7 š Г] 4 
No >> Repair the (K602) MFV Signal circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). Vave. 
MANIFOLD 
s 81848dab 


7. (К602) MFV SIGNAL CIRCUIT SHORTED ТО (K900) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K602) MFV Signal circuit and the 
(K900) Sensor Ground circuit in the Manifold Flow Valve harness con- 
nector. 


Is the resistance above 100 ohms? 


Yes >> Со 108 
Мо >> Repair the (K602) MFV Signal circuit for a short to the 
(K900) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


VALVE- 
MANIFOLD 
FLOW 


АЗ 81848daf 
8. (K602) MFV SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (K602) MFV Signal circuit between the 

Manifold Flow Valve harness connector and the Powertrain Control 

Module (PCM) harness connector. XH 


Is the resistance below 5.0 ohms? 


>> Go to 9 
No >> Repair the (K602) MFV Signal circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


E 


MODULE- 
POWERTRAIN 
CONTROL C2 
(as) 


81848db3 
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9. MANIFOLD FLOW VALVE 


Turn the ignition off. 
Connect the Powertrain Control Module (PCM) connector. 


Connect a jumper wire between the (K857) 5 Volt Supply circuit and the 
(K602) MFV Signal circuit in the Manifold Flow Valve harness connec- 
tor. 


Turn the ignition on. " 
With the scan tool, read the Manifold Flow Valve signal voltage. 6 


Is the voltage above 4.5 volts with the jumper wire in place? 


Yes >> Replace the Manifold Flow Valve in accordance with the 
Service Information. МАНРО 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - FLOW 81848db7 


VALVE- 


ENGINE - DIAGNOSIS AND TESTING). 
No >> Со to 10 


1 0. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Manifold Flow Valve 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 
e Set Condition: 
The PCM detects that the (K602) MFV Signal circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
K602) MFV SIGNAL CIRCUIT SHORTED TO VOLTAGE 


K602) MFV SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
MANIFOLD FLOW VALVE 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
(K602) MFV SIGNAL CIRCUIT SHORTED TO THE (K857) 5 VOLT SUPPLY CIRCUIT 
( 
( 


Diagnostic Test 


1. DTC 15 АСТМЕ 


Ignition on, engine not running. 


NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K857) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Turn the ignition on. 


Measure the voltage of the (K857) 5 Volt Supply circuit in the Manifold ПІГІГІ 1 


Flow Valve harness connector. 
в СО 


Disconnect the Manifold Flow Valve connector. 6 ан 
Disconnect the Powertrain Control Module (PCM) connector. 
T з 


15 there any voltage present? 


Yes >> Repair the (K857) 5 Volt Supply circuit for a short to volt- 


age: VALVE- 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - MANIFOLD 
FLOW 
ENGINE - DIAGNOSIS AND TESTING). acd — 


No >> Со to З 


РМ —Л———— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


3. (K602) MFV SIGNAL CIRCUIT SHORTED TO VOLTAGE 


9 - 705 


Measure the voltage of the (K602) MFV Signal circuit in the Manifold 
Flow Valve harness connector. 


Is there any voltage present? 


Yes >> Repair the (K602) MFV Signal circuit for a short to voltage. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


| ШЕСІ 
а 


VALVE- 
MANIFOLD 


(GAS) 81848dbb 


4. (K602) MFV SIGNAL CIRCUIT SHORTED ТО THE (K857) 5 VOLT SUPPLY CIRCUIT 


Measure the resistance between the (K602) MFV Signal circuit and the 
(K857) 5 Volt Supply in the Manifold Flow Valve harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the (K602) MFV Signal circuit for a short to the 
(K857) 5 Volt Supply circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 


5. (K602) MFV SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


VALVE- 


MANIFOLD 


FLOW 
me 8184васо 


Turn the ignition off. 


Measure the resistance of the (K602) MFV Signal between the Manifold 
Flow Valve harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Goto6 
No >> Repair the (K602) MFV Signal for an open circuit or high 
resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Э 


MODULE- 
POWERTRAIN 
CONTROL C2 
(GAS) 


81848db3 
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6. (K900) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K900) Sensor Ground circuit between 
the Manifold Flow Valve harness connector and the Powertrain Control 


Module (PCM) harness connector. [0] Xx 
Is the resistance below 5.0 ohms? (Ga) 


Yes >> Goto7 У и 
4 
Мо >> Repair the (K900) Sensor Ground circuit for an open circuit |, "EAS “ 
or high resistance. B H 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - | 
ENGINE - DIAGNOSIS AND TESTING). i 
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MODULE- 
POWERTRAIN 


Pei 8184d9a7 


(GAS) 


7. MANIFOLD FLOW VALVE 
Turn the ignition off. 


Connect the Powertrain Control Module (PCM) connector. 


Connect a jumper wire between the (K900) Sensor Ground circuit and 
the (K602) MFV Signal circuit in the Manifold Flow Valve harness con- 
nector. 


Turn the ignition on. 3 
With the scan tool, read the Manifold Flow Valve signal voltage. в 


Is the voltage below 1.0 volt with the jumper wire in place? 


Yes >> Нерасе the Manifold Flow Valve in accordance with the 
Service Information. 


VALVE- 
MANIFOLD 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - FLOW 


BAS) 81848dc4 


ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 8 


8. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Manifold Flow Valve 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the ignition on. 


• Set Condition: 
The РОМ detects that the Fuel Level Sensor circuit voltage is implausible. 


Possible Causes 


INTERMITTENT DTC 
N5) FUEL LEVEL SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 
N5) FUEL LEVEL SIGNAL 2 CIRCUIT SHORTED TO GROUND 


N5) FUEL LEVEL SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 
Z965) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

FUEL LEVEL SENSOR 

INSTRUMENT CLUSTER (CCN) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
(N5) FUEL LEVEL SIGNAL 2 CIRCUIT SHORTED TO THE (Z965) GROUND CIRCUIT 
( 
( 


Diagnostic Test 


1. prc is AcTIVE 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (N5) FUEL LEVEL SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Turn the ignition on. 
Measure the voltage of the (N5) Fuel Level Signal 2 circuit in the Fuel 


Level Sensor harness connector. 
Is there any voltage present? Ы "a 1 


Yes >> Repair the (М5) Fuel Level Signal 2 circuit for a short to 


Disconnect the Fuel Level Sensor connector. {Sk 
Disconnect the Instrument Cluster (CCN) connector. 2 BLUE 


voltage. MODULE- 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - E 
ENGINE - DIAGNOSIS AND TESTING). (AWD) 81848dc8 


No >> Со to З 
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3. (N5) FUEL LEVEL SIGNAL 2 CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Measure the resistance between ground and the (N5) Fuel Level Signal {5} 
2 circuit in the Fuel Level Sensor harness connector. Ф 2 BLUE 


Is the resistance above 100 ohms? 


Yes >> Go to 4 


No >> Repair the (N5) Fuel Level Signal 2 circuit for a short to 5 == , 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). MODULE- 


FUEL 
PUMP C2 


(AWD) 81848616 


4. (N5) FUEL LEVEL SIGNAL 2 CIRCUIT SHORTED TO THE (Z965) GROUND CIRCUIT 
Measure the resistance between the (N5) Fuel Level Signal 2 circuit 


and the (Z965) Ground circuit in the Fuel Level Sensor harness con- 
nector. 


Is the resistance above 100 ohms? 


Yes >> Со to 5 


No >> Repair the (N5) Fuel Level Signal 2 circuit for a short to the 
(Z965) Ground circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). MODULE- 


FUEL 
PUMP C2 


(AWD) 81848e1a 


Б. (М5) FUEL LEVEL SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (N5) Fuel Level Signal 2 circuit between 


the Fuel Level Sensor harness connector and the Instrument Cluster 
(CCN) harness connector. [0] 2 as Xx 

Is the resistance below 5.0 ohms? N d) 
Yes >> Со to 6 2 ка 1 № 


№ >> Repair Ше (М5) Fuel Level Signal 2 circuit for an open cir- 
cuit or high resistance. а 


PUMP C2 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 15 “w 
ENGINE - DIAGNOSIS AND TESTING). 


CLUSTER C2 81848е1е 
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6. (2965) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance between ground and the (Z965) Ground circuit 
in the Fuel Level Sensor harness connector. 


Is the resistance below 5.0 ohms? C | ) | ЖЕЕП, 


Үе$ >> Go to 7 


No >> Repair the (Z965) Ground for an open circuit or high resis- 
tance. А = | 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
FUEL 
PUMP C2 


(AWD) 81848623 


7. FUEL LEVEL SENSOR 
Turn the ignition off. 


Connect the Instrument Cluster (CCN) connector. ӘП» 
ВЦЈЕ 


Connect а jumper wire between Ше (2965) Ground circuit and Ше (N5) 
Fuel Level Signal 2 circuit in the Fuel Level Sensor harness connector. 


Turn the ignition on. 
With the scan tool, read the Fuel Level Sensor 2 signal voltage. 


Is the voltage below 1.0 volt with the jumper wire in place? : | 
Yes >> Нерасе the Fuel Level Sensor in accordance with the Ser- 
vice Information. MODULE- 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - а. 
ENGINE - DIAGNOSIS AND TESTING). (AWD) 81848627 


Мо >> Со 108 


8. INSTRUMENT CLUSTER (ССМ) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Level Sensor 
and the Instrument Cluster (CCN). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Instrument Cluster (CCN) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 
e Set Condition: 
The PCM detects that the Fuel Level Sensor circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(N5) FUEL LEVEL SIGNAL 2 CIRCUIT SHORTED TO GROUND 


(N5) FUEL LEVEL SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL LEVEL SENSOR 


INSTRUMENT CLUSTER (CCN) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. отс 16 ACTIVE 

Ignition on, engine not running. 

With the scan tool, select View DTCs. 
Is the status Active for this DTC? 

Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (N5) FUEL LEVEL SIGNAL 2 CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Measure the resistance between ground and the (N5) Fuel Level Signal 
2 circuit in the Fuel Level Sensor harness connector. 


Is the resistance above 100 ohms? ка 
со 
Yes >> Go to 3 : | 


Мо >> Repair Ше (М5) Fuel Level Signal 2 circuit for a short to 


ground. MODULE- 
FUEL 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - PUMP G2 
ENGINE - DIAGNOSIS AND TESTING). (AWD) 81848616 


Disconnect the Fuel Level Sensor connector. FE 
Disconnect the Instrument Cluster (CCN) connector. [9] 2 BLUE 
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3. (N5) FUEL LEVEL SIGNAL 2 CIRCUIT OPEN CIRCUIT OR HIGH RESISTANCE 


Measure the resistance of the (N5) Fuel Level Signal 2 circuit between 
the Fuel Level Sensor harness connector and the Instrument Cluster 


(CCN) harness connector. О 2 Sm Xx 
Is the resistance below 5.0 ohms? ls Go) 
Yes >> Goto4 al. 7 


No >> Hepair the (N5) Fuel Level Signal 2 circuit for an open cir- m 
cuit or high resistance. oni 


PUMP C2 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 4p ®® 
ENGINE - DIAGNOSIS AND TESTING). 


CLUSTER C2 81848е1е 


4. FUEL LEVEL SENSOR 


Turn the ignition off. 

Connect the Instrument Cluster (CCN) connector. 

Turn the ignition on. 

With the scan tool, read the Fuel Level Sensor 2 signal voltage. 


Is the voltage above 4.5 volts with the Fuel Level Sensor harness disconnected? 


Yes >> Нерасе the Fuel Level Sensor in accordance with the service information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 


5. INSTRUMENT CLUSTER (CCN) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Level Sensor 
and the Instrument Cluster (CCN). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Instrument Cluster (CCN) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the (М5) Fuel Level Signal 2 circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(N5) FUEL LEVEL SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 


(N5) FUEL LEVEL SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 
(2965) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL LEVEL SENSOR 


INSTRUMENT CLUSTER (CCN) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 
No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 


DIAGNOSIS AND TESTING) 
2. (N5) FUEL LEVEL SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 
Disconnect the Fuel Level Sensor connector. {SF 
Disconnect the Instrument Cluster (CCN) connector. 2 BLUE 
Turn the ignition on. 
Measure the voltage of the (N5) Fuel Level Signal 2 circuit in the Fuel = 


Level Sensor harness connector. 
Is there any voltage present? - "a | 


Yes >> Repair the (№5) Fuel Level Signal 2 circuit for a short to 


voltage. MODULE- 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - Рели 


ENGINE - DIAGNOSIS AND TESTING). (AWD) 81848dc8 
No >> Go to 3 со 
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3. (N5) FUEL LEVEL SIGNAL 2 OPEN OR HIGH RESISTANCE 


PM 


Turn the ignition off. 


Measure the resistance of the (N5) Fuel Level Signal 2 circuit between 
the Fuel Level Sensor harness connector and the Instrument Cluster 
(CCN) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Goto4 


No >> Repair the (N5) Fuel Level Signal 2 circuit for an open cir- 
cuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


4. (2965) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


MODULE- 
FUEL 
PUMP C2 


15 € 


81848е1е 


CLUSTER C2 


Measure the resistance between ground and the (Z965) Ground circuit 
at the Fuel Level Sensor harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Goto 5 


No >> Repair the (Z965) Ground circuit for an open circuit or high 
resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Г). FUEL LEVEL SENSOR 


(AWD) 81848623 


Turn the ignition off. 

Connect the Instrument Cluster (CCN) connector. 

Connect a jumper wire between the (N5) Fuel Level Signal 2 circuit and 
the (Z965) Ground in the Fuel Level Sensor harness connector. 

Turn the ignition on. 

With the scan tool, read the Fuel Level Sensor 2 signal voltage. 


Is the voltage below 1.0 volt with the jumper wire in place? 


Yes >> Replace the Fuel Level Sensor in accordance with Ше Ser- 
vice Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


MODULE- 
FUEL 
PUMP C2 
(AWD) 


81848e27 
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6. INSTRUMENT CLUSTER (CCN) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Level Sensor 
and the Instrument Cluster (CCN). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Instrument Cluster (CCN) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-718 ENGINE ELECTRICAL DIAGNOSTICS - СЕС---------------------РМ 
P2072-ELECTRONIC THROTTLE CONTROL SYSTEM - ICE BLOCKAGE 


For a complete wiring diagram Refer to Section 8W. 


e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The PCM detects that the throttle plate is stuck during extremely cold ambient temperature operation. The 
PCM will initiate a throttle de-icing procedure, and if the throttle blade still doesn't move, this DTC will set. The 
MIL will not illuminate. The vehicle will be in Limp home condition, limiting rom and vehicle speed. 


Possible Causes 
THROTTLE PLATE OBSTRUCTION 


Diagnostic Test 


1 . THROTTLE BODY INSPECTION 


Ignition on, engine not running. 
With a scan tool, select View DTCs. Record the related Freeze Frame data. 


NOTE: Diagnose any other DTCs before continuing. 
NOTE: This DTC will set in extreme cold ambient temperatures when the PCM detects that the throttle plate 
is stuck. By the time the vehicle is serviced, the condition may be corrected. 
Turn the ignition off. 
Remove the air cleaner assembly. 
Check for any signs of a foreign material (ice or dirt) on the throttle plate or in the throttle bore that can cause the 
throttle plate to stick. 
Were any problems found? 


Yes >> Repair as necessary. It the throttle blade is frozen, allow the throttle body to thaw naturally in a warm 
location. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Test complete. 
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P2074-MAP/TPS CORRELATION - HIGH AIRFLOW/VACUUM LEAK DETECTED 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
During all drive modes 
e Set Condition: 
With engine vacuum below 1.5" Hg, engine RPM greater than 2000 RPM, and a closed throttle. One Trip 
Fault. Three good trips to turn off the MIL. 


Possible Causes 


VACUUM LEAK 
MAP SENSOR CIRCUIT(S) OPEN, SHORTED, OR HIGH RESISTANCE 


THROTTLE POSITION SENSOR CIRCUIT(S) OPEN, SHORTED, OR HIGH RESISTANCE 
MAP SENSOR 

THROTTLE POSITION SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: Diagnose and repair any TP Sensor or MAP Sensor DTCs before continuing. 
NOTE: Diagnose and repair any VSS or 5 Volt supply circuit DTCs before continuing. 
NOTE: The throttle plate and linkage should be free from binding and carbon build up. 


NOTE: Make sure the throttle plate is at the idle position. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. VACUUM LEAK 


NOTE: This code is enabled on engines equipped with a plastic intake manifold to limit engine operation if 
a large vacuum leak should occur. 


NOTE: A large vacuum leak is the most probable cause of this DTC. 

Inspect the intake manifold, power brake booster, and PCV system for any vacuum leaks. 

Inspect the throttle plate. If the throttle blade is bent or will not close, the throttle body may need to be replaced. 
Inspect the MAP Sensor and Throttle Body for proper installation. 

Inspect the engine for any mechanical conditions that can cause low engine vacuum. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 3 
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d. MAP SENSOR OPERATION 

Start the engine. 

With a scan tool, monitor the MAP Sensor voltage. 
Snap the throttle. 


Does the MAP Sensor voltage vary from below 2.0 volts at idle to above 3.5 volts at wide open throt- 
tle? 


Yes >> Со to 5 
No >> Go to 4 


4. MAP SENSOR 


Turn the ignition off. 

Disconnect the MAP Sensor harness connector. 

Disconnect the PCM harness connector. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the MAP Sensor and the 
Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Check each of the MAP Sensor circuits for high resistance or a shorted condition. 


Were any problems found? 


Yes >> Repair as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Replace the MAP Sensor. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


Б. THROTTLE FOLLOWER TEST 


Ignition on, engine not running. 

With a scan tool, perform the Throttle Follower Test and monitor the TP Sensor 1 and TP Sensor 2 voltages. 
Slowly press the throttle pedal down. 

The voltage for TP Sensor 1 should start at approximately 0.3 volts and increase to above 4.7 volts. 

The voltage for TP Sensor 2 should start at approximately 4.7 volts and decrease to approximately 0.3 volts. 


Is the voltage within the range specified for each sensor? 
Yes >> Go to 7 
Мо >> Go to 6 
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6 . THROTTLE BODY 


Turn the ignition off. 
Disconnect the Throttle Body harness connector. 
Disconnect the PCM harness connector. 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 


Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Check each of the Throttle Body circuits for high resistance or a shorted condition. 


Were any problems found? 


Yes >> Repair as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Throttle Body in accordance with the Service Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM) and between the MAP Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РСМ detects that the (K76) CMP 1/1 Control circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K76) CMP 1/1 CONTROL CIRCUIT SHORTED TO GROUND 

(K76) CMP 1/1 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
CAMSHAFT 1/1 POSITION SOLENOID 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. отс 16 ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Camshaft 1/1 Position Solenoid harness connector. 
Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (K343) Fused 
Main Relay Output circuit in the Camshaft 1/1 Position Solenoid har- 


ness connector. 195 

NOTE: The test light should be illuminated and bright. Compare 2 - ! 

the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


SOLENOID- 


Yes >> Со 103 EN. 


No >> Repair the (K343) Fused Main Relay Output circuit for an (983) 81829178 


open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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3. (K76) CMP 1/1 CONTROL CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (K76) CMP 1/1 Control 
circuit in the Camshaft 1/1 Position Solenoid harness connector. 
Is the resistance below 100 ohms? 


>> Repair Ше (K76) CMP 1/1 Control circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


Yes 


4. (K76) CMP 1/1 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


SOLENOID- 
CAMSHAFT 1/1 
POSITION 


(GAS) 81848e2b 


Measure the resistance of the (K76) CMP 1/1 Control circuit between 
the Camshaft 1/1 Position Solenoid harness connector and the Power- 
train Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Goto 5 


No >> Repair the (K76) CMP 1/1 Control circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


Б. CAMSHAFT 11 POSITION ЗОГЕМОШ 


SOLENOID- 

H CAMSHAFT 1/1 

POSITION 
{GAS) 


MODULE- 
POWERTRAIN 
CONTROL с2 
(GAS) 


81856cc7 


Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Camshaft 1/1 Position Solenoid control 
to the ON (10096) position. 

Using a 12 volt test light connected to 12 volts, check the (K76) CMP 
1/1 Control circuit in the Camshaft 1/1 Position Solenoid harness con- 
nector. 


NOTE: The test light should be illuminated and bright with the con- 
trol actuated ON (100%). Compare the brightness to that of a direct 
connection to the battery. 

With the scan tool, actuate the Camshaft 1/1 Position Solenoid control 
to OFF (090). 

Using a 12 volt test light connected to 12 volts, check the (K76) CMP 


SOLENOID- 
CAMSHAFT 1/1 
POSITION 
(GAS) 


81848e2f 


1/1 Control circuit in the Camshaft 1/1 Position Solenoid harness connector. 
NOTE: The test light should not be illuminated with the control actuated OFF (0%). 
Is the test light illuminated and bright with the control actuated ON and not illuminated with the control 
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actuated OFF? 
Yes >> Replace the Camshaft 1/1 Position Solenoid in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/1 Posi- 
tion Solenoid and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The Powertrain Control Module (PCM) detects that the (K76) CMP 1/1 Control circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K76) CMP 1/1 CONTROL CIRCUIT SHORTED TO VOLTAGE 


(K76) CMP 1/1 CONTROL CIRCUIT SHORTED TO THE (K343) FUSED MAIN RELAY OUTPUT CIRCUIT 
(K76) CMP 1/1 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 

CAMSHAFT 1/1 POSITION SOLENOID 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K76) CMP 1/1 CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Camshaft 1/1 Position Solenoid connector. +56} 
Disconnect the Powertrain Control Module (PCM) connector. 
4 


Turn the ignition on. (02 


Measure Ше voltage of the (K76) CMP 1/1 Control circuit in the Сат- — 


shaft 1/1 Position Solenoid harness connector. 
Is there any voltage present? 2 [5 Yl | 
Yes >> Repair Ше (K76) CMP 1/1 Control circuit for a short to volt- 
age. SOLENOID- 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - CAMSHAFT 1/1 
ENGINE - DIAGNOSIS AND TESTING). 12. адларда 


Мо >> Со 103 
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PM 


3. (K76) CMP 1/1 CONTROL CIRCUIT SHORTED TO THE (K343) FUSED MAIN RELAY OUTPUT CIRCUIT 


Turn the ignition off. 


Measure the resistance between the (K76) CMP 1/1 Control circuit and 
the (K343) Fused Main Relay Output circuit in the Camshaft 1/1 Posi- 
tion Solenoid harness connector. 


15 the resistance above 100 ohms? 
Yes >> Go to 4 


No >> Repair the (K76) CMP 1/1 Control circuit for a short to the 
(K343) Fused Main Relay Output circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


4. (К76) СМР 11 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


SOLENOID- 
CAMSHAFT 1/1 
POSITION 


(GAS) 81848e37 


Measure the resistance of the (K76) CMP 1/1 Control circuit between 
the Camshaft 1/1 Position Solenoid harness connector and the Power- 
train Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
>> Со 05 


Мо >> Repair the (K76) CMP 1/1 Control circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


5. CAMSHAFT 1/1 POSITION ЗОГЕМОШ 


SOLENOID- 
H CAMSHAFT 1/1 
POSITION 
00 00 (Gas) 


MODULE- 
POWERTRAIN 
CONTROL C2 
(GAS) 


81856cc7 


Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Camshaft 1/1 Position Solenoid control 
to the ON (10096) position. 

Using a 12 volt test light connected to 12 volts, check the (K76) CMP 
1/1 Control circuit in the Camshaft 1/1 Position Solenoid harness con- 
nector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


Yes >> Replace the Camshaft 1/1 Position Solenoid in accordance 


with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


SOLENOID- 
CAMSHAFT 1/1 
POSITION 
(GAS) 


81848e2f 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/1 Posi- 
tion Solenoid and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the (K276) CMP 1/2 Control circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K276) CMP 1/2 CONTROL CIRCUIT SHORTED TO GROUND 
(K276) CMP 1/2 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
CAMSHAFT 1/2 POSITION SOLENOID 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Camshaft 1/2 Position Solenoid harness connector. 
Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (K343) Fused 
Main Relay Output circuit in the Camshaft 1/2 Position Solenoid har- 


ness connector. 195 
NOTE: The test light should be illuminated and bright. Compare 2 = ' 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


SOLENOID- 
CAMSHAFT 1/2 
POSITION 


No >> Repair the (K343) Fused Main Relay Output circuit for an insi 8182918b 


Yes >> Со to З 


open circuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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3. (K276) CMP 1/2 CONTROL CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (K276) CMP 1/2 Con- 
trol circuit in the Camshaft 1/2 Position Solenoid harness connector. 
Is the resistance below 100 ohms? 


Yes >> Repair the (K276) CMP 1/2 Control circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. (K276) CMP 1/2 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


SOLENOID- 
CAMSHAFT 1/2 
POSITION 
(GAS) 81848e3b 


Measure the resistance of the (K276) CMP 1/2 Control circuit between 
the Camshaft 1/2 Position Solenoid harness connector and the Power- 
train Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 5 


No >> Repair the (K276) CMP 1/2 Control circuit for an open cir- 
cuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Б. CAMSHAFT 1/2 POSITION ЗОГЕМОШ 


SOLENOID- 
m| m| CAMSHAFT 1/2 


Li 00 00 П POSITION 
аш пп {GAS) 


MODULE- 
POWERTRAIN 


сете 81856сат 


Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

With the scan tool, actuate the Camshaft 1/2 Position Solenoid control 
to the ON (10096) position. 

Using a 12 volt test light connected to 12 volts, check the (K276) CMP 
1/2 Control circuit in the Camshaft 1/2 Position Solenoid harness con- 
nector. 


NOTE: The test light should be illuminated and bright with the con- 
trol actuated ON (100%). Compare the brightness to that of a direct 
connection to the battery. 

With the scan tool, actuate the Camshaft 1/2 Position Solenoid control 
to OFF (090). 

Using a 12 volt test light connected to 12 volts, check the (K276) CMP 


SOLENOID- 
CAMSHAFT 1/2 
POSITION 
(GAS) 81848e40 


1/2 Control circuit in the Camshaft 1/2 Position Solenoid harness connector. 
NOTE: The test light should not be illuminated with the control actuated OFF (0%). 
Is the test light illuminated and bright with the control actuated ON and not illuminated with the control 
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actuated OFF? 
Yes >> Replace the Camshaft 1/2 Position Solenoid in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/2 Posi- 
tion Solenoid and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The Powertrain Control Module (PCM) detects that the (K276) CMP 1/2 Control circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K276) CMP 1/2 CONTROL CIRCUIT SHORTED TO VOLTAGE 


(K276) CMP 1/2 CONTROL CIRCUIT SHORTED TO THE (K343) FUSED MAIN RELAY OUTPUT CIRCUIT 
(K276) CMP 1/2 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 

CAMSHAFT 1/2 POSITION SOLENOID 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. отс 16 ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K276) CMP 1/2 CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Camshaft 1/2 Position Solenoid connector. 

Disconnect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

Measure the voltage of the (K276) CMP 1/2 Control circuit in the Cam- 


shaft 1/2 Position Solenoid harness connector. 
Is there any voltage present? ? (e vl 1 
Yes >> Repair the (K276) CMP 1/2 Control circuit for a short to 
vo | tag e. SOLENOID- 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - CAMSHAFT 1/2 
ENGINE - DIAGNOSIS AND TESTING). "m әді 


Мо >> Со 103 
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PM 


3. (K276) CMP 1/2 CONTROL CIRCUIT SHORTED TO THE (K343) FUSED MAIN RELAY OUTPUT CIRCUIT 


Turn the ignition off. 


Measure the resistance between the (K276) CMP 1/2 Control circuit and 
the (K343) Fused Main Relay Output circuit in the Camshaft 1/2 Posi- 
tion Solenoid harness connector. 


15 the resistance above 100 ohms? 
Yes >> Go to 4 


No >> Repair the (K276) CMP 1/2 Control circuit for a short to the 
(K343) Fused Main Relay Output circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


4. (К276) СМР 1/2 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


SOLENOID- 
CAMSHAFT 1/2 
POSITION 
(GAS) 81848661 


Measure the resistance of the (K276) CMP 1/2 Control circuit between 
the Camshaft 1/2 Position Solenoid harness connector and the Power- 
train Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Go 105 


Мо >> Repair the (K276) CMP 1/2 Control circuit for an open cir- 
cuit or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


5. CAMSHAFT 1/2 POSITION SOLENOID 


SOLENOID- 
m| m| CAMSHAFT 1/2 


H bo m D POSITION 
аш пп (GAS) 


MODULE- 
POWERTRAIN 


сете 81856сат 


Connect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 


With the scan tool, actuate the Camshaft 1/2 Position Solenoid control 
to the ON (10096) position. 


Using a 12 volt test light connected to 12 volts, check the (K276) CMP 
1/2 Control circuit in the Camshaft 1/2 Position Solenoid harness con- 
nector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 
Yes >> Replace the Camshaft 1/2 Position Solenoid in accordance 
with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


SOLENOID- 
CAMSHAFT 1/2 
POSITION 
(GAS) 81848e40 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft 1/2 Posi- 
tion Solenoid and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9 - 738 
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P2096-DOWNSTREAM FUEL TRIM SYSTEM 1 LEAN 
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For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
Monitored constantly when the upstream and downstream O2 sensors are operating in closed loop. 

e Set Condition: 
The purpose of the diagnostic for this DTC is to determine if the upstream O2 sensor has become biased due 
to an exhaust leak, sensor contamination, or some other extreme condition. The downstream O2 sensor is 
considered to be protected from extreme conditions by the catalyst. The downstream O2 sensor feedback con- 
trol is used to diagnose whether the upstream O2 sensor has become biased. The value of the downstream 
fuel trim is monitored and compared for rich and lean conditions. Every time the value exceeds the calculated 
threshold, a timer increments. If the fail timer exceeds the fail threshold, the test fails and the diagnostic stops 
running for that trip. If the test fails on consecutive trips, a DTC is set. 


Possible Causes 


INTERMITTENT DTC 
EXHAUST LEAK 
(K141) O2 1/2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K904) 02 1/2 RETURN CIRCUIT SHORTED TO VOLTAGE 

(К141) 02 1/2 SIGNAL CIRCUIT SHORTED TO THE (К904) 02 1/2 RETURN CIRCUIT 
(К141) 02 1/2 SIGNAL CIRCUIT SHORTED TO GROUND 

(K904) 02 1/2 RETURN CIRCUIT SHORTED ТО GROUND 

(К141) O2 1/2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

(K904) O2 1/2 RETURN CIRCUIT OPEN OR HIGH RESISTANCE 

OXYGEN SENSOR 1/2 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


) 
) 
) 
) 


Diagnostic Test 


1. EXHAUST LEAK 


NOTE: A thorough exhaust leak test must be completed before removing an O2 Sensor or any other part 
from the exhaust system. Do not remove any parts before an exhaust leak check has been completed. 
NOTE: An exhaust leak may cause downstream fuel adaptives to rail out, resulting in a false 1/1 O2 Sensor 
failure 

Turn the ignition off. 

Inspect the exhaust system for leaks between the engine and the 1/1 Oxygen Sensor. 

Perform a leak test with Miller Tool #8404А Evaporative Emissions Leak Detector (EELD), even if an audible leak is 
not heard. Pay particular attention to the exhaust manifold to head surface, exhaust pipe to manifold connection, 
and the O2 sensor boss for leaks. 

Connect the SMOKE supply tip (black hose) to the exhaust cone adapter (if equipped) and place it into the tail pipe. 
Set the smoke/air control switch to SMOKE. 

Press the remote smoke/air start button. 

While still holding the remote smoke/air start button, use the white light (#8404-CLL) to follow the exhaust system 
path and look for a leak, indicated by exiting smoke. 

If a leak is concealed from view, release the remote smoke/air start button, and use the ultraviolet (UV) black light 
#8404-UVL and the yellow goggles 8404-20 to look for residual traces of dye that is left behind by the smoke. 
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The exiting smoke deposits a residual fluid that is either bright green or bright yellow in color when viewed with a 
UV light. 


Were any exhaust leaks found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 2 


2. DTC IS АСТМЕ 


NOTE: Check for contaminants that may have damaged the O2 Sensor: contaminated fuel, unapproved sil- 
icone, oil and coolant. 


NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
Start the engine and allow it to reach operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со іо З 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


53 (K141) O2 1/2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Start the engine and allow it to idle. 


Disconnect the Oxygen Sensor 1/2 harness connector. 


Measure the voltage on the (K141) O2 1/2 Signal circuit in the Oxygen 
Sensor 1/2 harness connector. 


NOTE: Measure the voltage in reference to ground, not the (K904) 
O2 1/2 Return circuit. 


Is the voltage above 5.2 volts? 
Yes >> Repair the (K141) O2 1/2 Signal circuit for a short to volt- 


age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - cs 
ENGINE - DIAGNOSIS AND TESTING). (GAS) 


8182970f 


No >> Go to 4 


4. (К904) 02 1/2 RETURN CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) harness connector. 
Turn the ignition on. 
Measure the voltage on the (K904) O2 1/2 Return circuit in the Oxygen 
Sensor 1/2 harness connector. 

Is there any voltage present? 


Yes >> Repair the (K904) O2 1/2 Return circuit for a short to volt- 


age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 220 


Мо >> Go to 5 (БАЗ) 818296ее 


РМ 
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Б, (К141) O2 1/2 SIGNAL CIRCUIT SHORTED TO THE (K904) O2 1/2 RETURN CIRCUIT 
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Turn the ignition off. 


Measure the resistance between the (K141) O2 1/2 Signal circuit and 
the (K904) O2 1/2 Return circuit the Oxygen Sensor 1/2 harness con- 
nector. 


Is the resistance below 100.0 ohms? 


Yes >> Repair the (K141) O2 1/2 Signal circuit for a short to the 
(K904) O2 1/2 Return. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


6. (K141) O2 1/2 SIGNAL CIRCUIT SHORTED TO GROUND 


SENSOR- 
OXYGEN 1/2 
(GAS) 


81829701 


Turn the ignition off. 
Measure the resistance between ground and the (K141) O2 1/2 Signal 
circuit in the Oxygen Sensor 1/2 harness connector. 
Is the resistance below 100 ohms? 
Yes >> Repair the (K141) O2 1/2 Signal circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 7 


7. (К904) O2 1/2 RETURN CIRCUIT SHORTED TO GROUND 


SENSOR- 
OXYGEN 1/2 
(GAS) 


(Hr 
BLACK (Co) 


818296їс 


Measure the resistance between ground and the (К904) O2 1/2 Return 
circuit in the Oxygen Sensor 1/2 harness connector. 


Is the resistance below 100 ohms? 
Yes >> Repair the (K904) O2 1/2 Return circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 108 


SENSOR- 
OXYGEN 1/2 
(GAS) 


чан! 
BLACK (Co) 


818296f8 
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8. (K141) O2 1/2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (K141) O2 1/2 Signal circuit between the 

Oxygen Sensor 1/2 harness connector to the Powertrain Control Module 

(PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 
Yes >> Go to 9 


No >> Repair the (K141) O2 1/2 Signal circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
POWERTRAIN 
CONTROL C1 


BLACK 


SENSOR- 
OXYGEN 1/2 
(GAS) 


бле) 81829757 
О. (К904) O2 1/2 RETURN CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (K904) O2 1/2 Return circuit between the 

Oxygen Sensor 1/2 harness connector to the Powertrain Control Module 

(PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 
Yes >> Go to 10 


No >> Repair the (K904) O2 1/2 Return circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
POWERTRAIN 
CONTROL C1 
(GAS) 


BLACK 


SENSOR- 
OXYGEN 1/2 
(GAS) 


8182975b 
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10. охубем SENSOR 1/2 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/2 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Heplace the Oxygen Sensor 1/2 in accordance with the Service Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P2097-DOWNSTREAM FUEL TRIM SYSTEM 1 RICH 
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81816921 


For а complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
Monitored constantly when the upstream and downstream O2 sensors are operating in closed loop. 

e Set Condition: 
The purpose of the diagnostic for this DTC is to determine if the upstream O2 sensor has become biased due 
to an exhaust leak, sensor contamination, or some other extreme condition. The downstream O2 sensor is 
considered to be protected from extreme conditions by the catalyst. The downstream O2 sensor feedback con- 
trol is used to diagnose whether the upstream O2 sensor has become biased. The value of the downstream 
fuel trim is monitored and compared for rich and lean conditions. Every time the value exceeds the calculated 
threshold, a timer increments. If the fail timer exceeds the fail threshold, the test fails and the diagnostic stops 
running for that trip. If the test fails on consecutive trips, a DTC is set. 


Possible Causes 


INTERMITTENT DTC 
EXHAUST LEAK 
(K141) O2 1/2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K904) 02 1/2 RETURN CIRCUIT SHORTED TO VOLTAGE 

(К141) 02 1/2 SIGNAL CIRCUIT SHORTED TO THE (К904) 02 1/2 RETURN CIRCUIT 
(К141) 02 1/2 SIGNAL CIRCUIT SHORTED TO GROUND 

(K904) 02 1/2 RETURN CIRCUIT SHORTED ТО GROUND 

(К141) O2 1/2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

(K904) O2 1/2 RETURN CIRCUIT OPEN OR HIGH RESISTANCE 

OXYGEN SENSOR 1/2 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


) 
) 
) 
) 


Diagnostic Test 


1. EXHAUST LEAK 


NOTE: A thorough exhaust leak test must be completed before removing an O2 Sensor or any other part 
from the exhaust system. Do not remove any parts before an exhaust leak check has been completed. 
NOTE: An exhaust leak may cause downstream fuel adaptives to rail out, resulting in a false 1/1 O2 Sensor 
failure 

Turn the ignition off. 

Inspect the exhaust system for leaks between the engine and the 1/1 Oxygen Sensor. 

Perform a leak test with Miller Tool #8404А Evaporative Emissions Leak Detector (EELD), even if an audible leak is 
not heard. Pay particular attention to the exhaust manifold to head surface, exhaust pipe to manifold connection, 
and the O2 sensor boss for leaks. 

Connect the SMOKE supply tip (black hose) to the exhaust cone adapter (if equipped) and place it into the tail pipe. 
Set the smoke/air control switch to SMOKE. 

Press the remote smoke/air start button. 

While still holding the remote smoke/air start button, use the white light (#8404-CLL) to follow the exhaust system 
path and look for a leak, indicated by exiting smoke. 

If a leak is concealed from view, release the remote smoke/air start button, and use the ultraviolet (UV) black light 
#8404-UVL and the yellow goggles 8404-20 to look for residual traces of dye that is left behind by the smoke. 
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The exiting smoke deposits a residual fluid that is either bright green or bright yellow in color when viewed with a 
UV light. 


Were any exhaust leaks found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 2 


2. DTC IS АСТМЕ 


NOTE: Check for contaminants that may have damaged the O2 Sensor: contaminated fuel, unapproved sil- 
icone, oil and coolant. 


NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
Start the engine and allow it to reach operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со іо З 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


53 (K141) O2 1/2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Start the engine and allow it to idle. 


Disconnect the Oxygen Sensor 1/2 harness connector. 


Measure the voltage on the (K141) O2 1/2 Signal circuit in the Oxygen 
Sensor 1/2 harness connector. 


NOTE: Measure the voltage in reference to ground, not the (K904) 
O2 1/2 Return circuit. 


Is the voltage above 5.2 volts? 
Yes >> Repair the (K141) O2 1/2 Signal circuit for a short to volt- 


age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - cs 
ENGINE - DIAGNOSIS AND TESTING). (GAS) 


8182970f 


No >> Go to 4 


4. (К904) 02 1/2 RETURN CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) harness connector. 
Turn the ignition on. 
Measure the voltage on the (K904) O2 1/2 Return circuit in the Oxygen 
Sensor 1/2 harness connector. 

Is there any voltage present? 


Yes >> Repair the (K904) O2 1/2 Return circuit for a short to volt- 


age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 220 


Мо >> Go to 5 (БАЗ) 818296ее 


РМ 
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Turn the ignition off. 


Measure the resistance between the (K141) O2 1/2 Signal circuit and 
the (K904) O2 1/2 Return circuit the Oxygen Sensor 1/2 harness con- 
nector. 


Is the resistance below 100.0 ohms? 


Yes >> Repair the (K141) O2 1/2 Signal circuit for a short to the 
(K904) O2 1/2 Return. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


6. (K141) O2 1/2 SIGNAL CIRCUIT SHORTED TO GROUND 


SENSOR- 
OXYGEN 1/2 
(GAS) 


81829701 


Turn the ignition off. 
Measure the resistance between ground and the (K141) O2 1/2 Signal 
circuit in the Oxygen Sensor 1/2 harness connector. 
Is the resistance below 100 ohms? 
Yes >> Repair the (K141) O2 1/2 Signal circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 7 


7. (К904) O2 1/2 RETURN CIRCUIT SHORTED TO GROUND 


SENSOR- 
OXYGEN 1/2 
(GAS) 


(Hr 
BLACK (Co) 


818296їс 


Measure the resistance between ground and the (К904) O2 1/2 Return 
circuit in the Oxygen Sensor 1/2 harness connector. 


Is the resistance below 100 ohms? 
Yes >> Repair the (K904) O2 1/2 Return circuit for a short to 
ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 108 


SENSOR- 
OXYGEN 1/2 
(GAS) 


чан! 
BLACK (Co) 


818296f8 
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8. (K141) O2 1/2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (K141) O2 1/2 Signal circuit between the 

Oxygen Sensor 1/2 harness connector to the Powertrain Control Module 

(PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 
Yes >> Go to 9 


No >> Repair the (K141) O2 1/2 Signal circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
POWERTRAIN 
CONTROL C1 


BLACK 


SENSOR- 
OXYGEN 1/2 
(GAS) 


бле) 81829757 
О. (К904) O2 1/2 RETURN CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (K904) O2 1/2 Return circuit between the 

Oxygen Sensor 1/2 harness connector to the Powertrain Control Module 

(PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 
Yes >> Go to 10 


No >> Repair the (K904) O2 1/2 Return circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
POWERTRAIN 
CONTROL C1 
(GAS) 


BLACK 


SENSOR- 
OXYGEN 1/2 
(GAS) 


8182975b 
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10. охубем SENSOR 1/2 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/2 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Heplace the Oxygen Sensor 1/2 in accordance with the Service Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P2100-ELECTRONIC THROTTLE CONTROL MOTOR CIRCUIT 


PM 


TP SENSOR 
GROUND 
K124 к? K126 
2 з 2 
DBIGY BRIDB DBILG 
1\ c2 62 Å с? 5 Де? 
| кс TP SENSOR ETC 
| MOTOR (9 GROUND MOTOR () 


BRIOR 


THROTTLE 
BODY 


TP SIGNAL 2 
K122 
2 
BR/DG 
83 A C2 
MODULE. 
и POWERTRAIN 
CONTROL 


— MODULE. 
| POWERTRAIN 
T "T | CONTROL 
SENSOR 5 VOLT APP APP SENSOR 5 VOLT 
GROUND 2 SUPPLY SIGNAL 2 SIGNAL 1 GROUND 1 SUPPLY 
мүс 2 Y et "ET үс 36 Y C1 BY ei 
кий K058 K29 K23 K167 F856 
2 2 ; 2 2 2 
BRAT BRIGY 19 188 BRIOR BRNL МРК 
3 ву 8 7 6 n y 2104 
EXCEPT 
EXPORT EXPORT 
ки K058 K29 K23 K167 Раве 
; 2 ; 2 2 2 
BRAT BRIGY WTIBR BRIOR BRL ща 
е 5336 
— 
F856 
2 
3 1 1 5 YLIPK 
SENSOR: 
ACCELERATOR 
PEDAL 
POSITION 
2 6 


81816931 


For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on and the ETC Motor not in Limp Home mode. 

• Set Condition: 
When the PCM detects an internal error or short between the ETC Motor (-) and ETC Motor (+) circuits in the 
ETC Motor Driver. One trip fault. ETC light is flashing. 


Possible Causes 


INTERMITTENT DTC 

LOW BATTERY VOLTAGE 

(K124) ETC MOTOR (+) CIRCUIT SHORTED TO VOLTAGE 
(K126) ETC MOTOR (-) CIRCUIT SHORTED TO VOLTAGE 
(K124) ETC MOTOR (+) CIRCUIT SHORTED TO GROUND 
(K126) ETC MOTOR (-) CIRCUIT SHORTED TO GROUND 
(K124) ETC MOTOR (+) CIRCUIT SHORTED TO THE (K126) ETC MOTOR (-) CIRCUIT 
(K124) ETC MOTOR (+) CIRCUIT OPEN OR HIGH RESISTANCE 
(K126) ETC MOTOR (-) CIRCUIT OPEN OR HIGH RESISTANCE 
ETC MOTOR/THROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 


NOTE: If this DTC sets intermittently, it is possible that the controller is overheating in extremely hot tem- 
peratures. This is considered a normal protection operation. No repair is necessary. 


NOTE: Low battery voltage can cause excessive current draw in very hot and cold ambient temperatures. 
Make sure the battery can pass a load test before continuing. Review Freeze Frame information to deter- 
mine the ambient temperature when the DTC set. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. THROTTLE PLATE INSPECTION 


Turn the ignition off. 
Remove the air cleaner assembly. 


Check for any signs of a foreign material (ice or dirt) on the throttle plate or in the throttle bore that can cause the 
throttle plate to stick. 


Were any problems found? 


Yes >> Remove the debris if possible or replace the Throttle Body Assembly. Disconnect the Battery when 
replacing the Throttle Body Assembly. After installation is complete, use a scan tool and select the ETC 
RELEARN function. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to З 
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3. (K124) ETC MOTOR (+) CIRCUIT SHORTED TO VOLTAGE 


PM 


Turn the ignition off. 

Disconnect the Throttle Body harness connector. 
Disconnect the PCM harness connectors. 

Turn the ignition on. 

Measure the voltage of the (K124) ETC Motor (+) circuit. 


15 there any voltage present? 


Yes >> Repair the (K124) ETC Motor (+) circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. (K126) ETC MOTOR (-) CIRCUIT SHORTED TO VOLTAGE 


THROTTLE 
BODY 
(GAS) 81848e65 


Measure the voltage of the (K126) ETC Motor (-) circuit. 
15 there any voltage present? 


Yes >> Repair the (K126) ETC Motor (-) circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 5 


4 BLACK 
1 20202 ð 3 
4 п п 6 
THROTTLE 
BODY 
(GAS) 81848e69 


Б. (K124) ETC MOTOR (+) CIRCUIT SHORTED TO THE (K126) ETC MOTOR (-) CIRCUIT 


Turn the ignition off. 
Measure the resistance between the (K124) ETC Motor (+) circuit and 
the (K126) ETC Motor (-) circuit. 

Is the resistance below 100 ohms? 


Yes >> Hepair the short to between the (K124) ETC Motor (+) cir- 
cuit and the (K126) ETC Motor (-) circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


THROTTLE 
BODY 
(GAS) 81848e6d 


РМ 


6. (K124) ETC MOTOR (+) CIRCUIT SHORTED TO GROUND 
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Measure the resistance between ground and the (K124) ETC Motor (+) 
circuit. 


Is the resistance below 100 ohms? 


Yes >> Hepair the short to ground in the (K124) ETC Motor (+) cir- 
cuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Со 07 


7. (K126) ETC MOTOR (-) CIRCUIT SHORTED TO GROUND 


THROTTLE 
BODY 
(GAS) 


81848e71 


Measure the resistance between ground and the (K126) ETC Motor (-) 
circuit. 


Is the resistance below 100 ohms? 


Yes >> Repair the short to ground in the (K126) ETC Motor (-) cir- 
cuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Go to 8 


8. (K126) ETC MOTOR (-) CIRCUIT OPEN OR HIGH RESISTANCE 


1 шоп 5 
4 п Я 6 
THROTTLE 
BODY 
(GAS) 81848e75 


Measure the resistance of the (K126) ETC Motor (-) circuit. 
Is the resistance below 5.0 ohms? 


>> Go to 9 
>> Repair the (K126) ETC Motor (-) circuit for an open circuit 
or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


BLACK 


I 
LT 
ве a 
в" 
a? 


П Т 

Т 
Т 
\ 

~ 

сл 

© 

& 


MODULE- 
POWERTRAIN 
CONTROL C2 

(САЗ) 


81848е79 
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9. (K124) ETC MOTOR (+) CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K124) ETC Motor (+) circuit. 


Is the resistance below 5.0 ohms? 

Yes >> Go to 10 
No >> Repair the (K124) ETC Motor (+) circuit for an open circuit 

or high resistance. ықы” m 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - |4 Ши sy» 

ENGINE - DIAGNOSIS AND TESTING). q n H [P 

ji iL 
1 а Do тз 
тошто 81848e7d 


10. етс motor 
Reconnect the Throttle Body harness connector. 


NOTE: Measure the resistance at the PCM harness connecior to avoid damaging throttle body connector 
terminals. 
Measure the resistance between the (K124) ETC Motor (+) circuit and the (K126) ETC Motor (-) circuit. 


Is the resistance between 2.5 and 25 ohms at closed throttle? 
Yes >> Go to 11 


No >> Replace the Throttle Body Assembly. Disconnect the Battery when replacing the Throttle Body Assem- 
bly. After installation is complete, use a scan tool and perform the ETC RELEARN function. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


11. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module per Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P2101-ELECTRONIC THROTTLE CONTROL MOTOR PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the engine running, ETC motor not in limp home mode, and TPS adaptation complete. 
e Set Condition: 
The PCM detects too large of an error between the actual position of the throttle plate and the desired set 
point. One trip fault. The DTC will set within 5 seconds. Three good trips to turn off the MIL ETC light is flash- 
ing. 


Possible Causes 


INTERMITTENT DTC 
LOW SYSTEM VOLTAGE 
THROTTLE BODY ASSEMBLY 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 


NOTE: If this DTC sets intermittently, it is possible that the controller is overheating in extremely hot tem- 
peratures. This is considered a normal protection operation. No repair is necessary. 


NOTE: Low system voltage can cause excessive current draw in very hot and cold ambient temperatures. 
Make sure the battery can pass a load test before continuing. Review Freeze Frame information to deter- 
mine the ambient temperature when the DTC set. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. THROTTLE PLATE STICKING OR OBSTRUCTED 


Turn the ignition off. 
Remove the air cleaner assembly. 


Check for any signs of a foreign material (ice or dirt) on the throttle plate or in the throttle bore that can cause the 
throttle plate to stick. 


Were any problems found? 


Yes >> Remove the debris if possible or replace the Throttle Body Assembly. Disconnect the battery when 
replacing the Throttle Body Assembly. After installation is complete, use a scan tool and perform the 
ETC Relearn function. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 3 
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СА THROTTLE PLATE NOT WITHIN DESIRED POSITION 


Start the engine and allow it to reach normal operating temperature. 
With a scan tool, monitor the Actual Throttle Position and Desired Throttle Position. 


Is the Actual Throttle Position within 2? degrees of the Desired Throttle Position? 
Yes >> Goto4 


No >> Нерасе the Throttle Body Assembly. Disconnect the battery when replacing the Throttle Body Assembly. 
After installation is complete, use a scan tool and perform the ETC Relearn function. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


4. ELECTRONIC THROTTLE CONTROL MOTOR 
Ignition on, engine not running. 
With a scan tool, actuate the Electronic Throttle Control Motor and observe the movement of the throttle blade. 
NOTE: It may be necessary to use a mirror to see the throttle blade. 
NOTE: Make sure the motion of the throttle blade is smooth and that it opens and closes. 
Did the ETC motor operate properly? 
Yes >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


No >> Нерасе the Throttle Body Assembly. Disconnect the battery when replacing the Throttle Body Assembly. 
After installation is complete, use a scan tool and perform the ETC Relearn function. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P2107-ELECTRONIC THROTTLE CONTROL MODULE PROCESSOR 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on. 
e Set Condition: 
Internal PCM failure. Module will attempt to reset, so you will be able to hear the throttle relearning. If the 
condition is continuous, the vehicle may not be drivable. One trip fault. ETC light is flashing. 


Possible Causes 


INTERMITTENT DTC 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) . 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: If any other DTCs are set, they must be diagnosed and repaired before continuing this test. 
NOTE: An intermittent loss of power to the PCM without performing an ETC Relearn procedure may cause 
this DTC to set. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Turn the ignition on. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 


Verify the Powertrain Control Module (PCM) is at the latest calibration (flash level). If necessary, update the Pow- 
ertrain Control Module (PCM) in accordance with the Service Information. 


Start the engine and allow it to reach operating temperature. 

Increase engine speed by pressing the accelerator pedal. Do not exceed 3500 rpm. 
Test drive the vehicle for 10 miles on a flat road surface. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P2108-ELECTRONIC THROTTLE CONTROL MODULE PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
Ignition on. 
e Set Condition: 
Internal PCM failure. Vehicle may exhibit an extended cranking condition, limited performance, and a rough 
idle. One trip fault and the code will set within 5 seconds. ETC light is flashing. 


Possible Causes 


INTERMITTENT DTC 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: If any other DTCs are set, they must be diagnosed and repaired before continuing this test. 

NOTE: An engine vacuum leak may cause this DTC to set. Thoroughly inspect the engine for a vacuum leak 
before continuing with this test. Repair as necessary. 

NOTE: An intermittent loss of power to the PCM without performing an ETC Relearn procedure may cause 
this DTC to set. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Turn the ignition on. 

With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 


Verify the Powertrain Control Module (PCM) is at the latest calibration (flash level). If necessary, update the Pow- 
ertrain Control Module (PCM) in accordance with the Service Information. 


Start the engine and allow it to reach operating temperature. 

Increase engine speed by pressing the accelerator pedal. Do not exceed 3500 rpm. 
Test drive the vehicle for 10 miles on a flat road surface. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P2110-ELECTRONIC THROTTLE CONTROL - FORCED LIMITED RPM 


р---------<- ЕО <<< жайса — MODULE. 
| | POWERTRAIN 
T "T | CONTROL 
| svo SENSOR 5 VOLT APP APP SENSOR 5 VOLT 
| SUPPLY GROUND 2 SUPPLY SIGNAL 2 SIGNAL 1 GROUND 1 SUPPLY 
и с2 мүс 2 Y et "ET үс 36 Y C1 23 Ct 
кий K058 K29 K23 K167 F856 
2 2 ; 2 2 2 
BRAT BRIGY 19 188 BRIOR BRNL МРК 
3 ву 8 7 6 n y 2104 
EXCEPT 
EXPORT EXPORT 
ки K058 K29 K23 K167 Раве 
; 2 ; 2 2 2 
F855 BRNT BRIGY W'TBR BRIOR BRL ща 
2 
Т е 5336 
— 
F856 
2 
3 1 1 5 YLIPK 
SENSOR: 
ACCELERATOR 
e 5102 PEDAL 
POSITION 
F855 2 6 
2 
PKIYL 
3 
THROTTLE 
BODY 


TP SENSOR 
GROUND | TP SIGNAL 2 

K124 к? K126 кї? 

2 з 2 2 2 

DBIGY BRIDB DBILG BRIOR BRIDG 

1\ c2 62 Å с? 5 Де? МД C2 63 À с? 
| кс TP SENSOR ETC TPSIGNAL1 — TPSIGNAL2 м 
| MOTOR (9 GROUND MOTOR () ын 
—— ——M— ———————————— J 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition on and ETC motor is working. 

• Set Condition: 
When the PCM requests to limit engine speed if PWM is too high for 20.5 seconds and before P2118 sets. 
One trip fault and the code will set within 5 seconds. ETC light is illuminated. 


Possible Causes 


THROTTLE PLATE STUCK OR OBSTRUCTED 

K124) ETC MOTOR (+) CIRCUIT SHORTED TO VOLTAGE 

K126) ETC MOTOR (-) CIRCUIT SHORTED TO VOLTAGE 

K124) ETC MOTOR (+) CIRCUIT SHORTED TO THE (K126) ETC MOTOR (-) CIRCUIT 


K126) ETC NEGATIVE CIRCUIT SHORTED TO GROUND 

K124) ETC MOTOR (+) CIRCUIT OPEN OR HIGH RESISTANCE 
K126) ETC MOTOR (-) CIRCUIT OPEN OR HIGH RESISTANCE 
ETC MOTOR 

PCM 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


( 

(K126) 

(K124) 

(K124) ETC POSITIVE CIRCUIT SHORTED TO GROUND 
(K126) 

(K124) 

( 


Diagnostic Test 


1. DTC Is ACTIVE 


Ignition on, engine not running. 


NOTE: If this DTC sets intermittently, it is possible that the controller is overheating in extremely hot tem- 
peratures. This is considered a normal protection operation. No repair is necessary. 


NOTE: Low battery voltage can cause excessive current draw in very hot and cold ambient temperatures. 
Make sure the battery can pass a load test before continuing. Review Freeze Frame information to deter- 
mine the ambient temperature when the DTC set. 


NOTE: Diagnose and repair any Throttle Position sensor, system voltage, or 5 volt supply DTCs before con- 
tinuing with this test. 
With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. THROTTLE PLATE INSPECTION 


Turn the ignition off. 
Remove the air cleaner assembly. 


Check for any signs of a foreign material (ice or dirt) on the throttle plate or in the throttle bore that can cause the 
throttle plate to stick. 


Attempt to manually open the throttle plate. Use an appropriate tool that will not damage or mar the throttle body. 


Were any problems found? 


Yes >> Remove the debris if possible or replace the Throttle Body Assembly. Disconnect the battery when 
replacing the Throttle Body Assembly. After installation is complete, use a scan tool and select the ETC 
Relearn function. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 3 


РМ —Л————— ENGINE ELECTRICAL DIAGNOSTICS ОРЕС 


3. (K124) ETC MOTOR (+) CIRCUIT SHORTED TO VOLTAGE 
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Turn the ignition off. 

Disconnect the Throttle Body harness connector. 
Disconnect the PCM harness connectors. 

Turn the ignition on. 

Measure the voltage of the (K124) ETC Motor (+) circuit. 


15 there any voltage present? 


Yes >> Repair the (K124) ETC Motor (+) circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. (K126) ETC MOTOR (-) CIRCUIT SHORTED TO VOLTAGE 


THROTTLE 
BODY 
(GAS) 81848e65 


Measure the voltage of the (K126) ETC Motor (-) circuit. 
15 there any voltage present? 


Yes >> Repair the (K126) ETC Motor (-) circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 5 


4 BLACK 
1 поп 3 
4 п п 6 
THROTTLE 
BODY 
(GAS) 81848e69 


Б. (K124) ETC MOTOR (+) CIRCUIT SHORTED TO THE (K126) ETC MOTOR (-) CIRCUIT 


Turn the ignition off. 
Measure the resistance between the (K124) ETC Motor (+) circuit and 
the (K126) ETC Motor (-) circuit. 

Is the resistance below 100 ohms? 


Yes >> Hepair the short to between the (K124) ETC Motor (+) cir- 
cuit and the (K126) ETC Motor (-) circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


THROTTLE 
BODY 
(GAS) 81848e6d 
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6. (K124) ETC MOTOR (+) CIRCUIT SHORTED TO GROUND 


PM 


Measure the resistance between ground and the (K124) ETC Motor (+) 
circuit. 


Is the resistance below 100 ohms? 


Yes >> Hepair the short to ground in the (K124) ETC Motor (+) cir- 
cuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Со 07 


7. (K126) ETC MOTOR (-) CIRCUIT SHORTED TO GROUND 


THROTTLE 
BODY 
(GAS) 
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Measure the resistance between ground and the (K126) ETC Motor (-) 
circuit. 


Is the resistance below 100 ohms? 


Yes >> Repair the short to ground in the (K126) ETC Motor (-) cir- 
cuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Go to 8 


8. (K126) ETC MOTOR (-) CIRCUIT OPEN OR HIGH RESISTANCE 


1 шоп 5 
4 п Я 6 
THROTTLE 
BODY 
(GAS) 81848e75 


Measure the resistance of the (K126) ETC Motor (-) circuit. 
Is the resistance below 5.0 ohms? 


>> Go to 9 
>> Repair the (K126) ETC Motor (-) circuit for an open circuit 
or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 
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9. (K124) ETC MOTOR (+) CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K124) ETC Motor (+) circuit. 


Is the resistance below 5.0 ohms? 

Yes >> Go to 10 
No >> Repair the (K124) ETC Motor (+) circuit for an open circuit 

or high resistance. ықы” m 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - |„ Ши s» 

ENGINE - DIAGNOSIS AND TESTING). q n H [P 

ji iL 
1 а Do тз 
тошто 81848e7d 


10. етс motor 
Reconnect the Throttle Body harness connector. 


NOTE: Measure the resistance at the PCM harness connecior to avoid damaging throttle body connector 
terminals. 
Measure the resistance between the (K124) ETC Motor (+) circuit and the (K126) ETC Motor (-) circuit. 


Is the resistance between 2.5 and 25 ohms at closed throttle? 


Yes >> Go to 11 

No >> Replace the Throttle Body Assembly. Disconnect the Battery when replacing the Throttle Body Assem- 
bly. After installation is complete, use a scan tool and perform the ETC RELEARN function. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


11. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module per Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P2111-ELECTRONIC THROTTLE CONTROL - UNABLE TO CLOSE 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition on and battery voltage greater than 10 volts. 

e Set Condition: 
Just after key on, the throttle is opened and closed to test the system. If the PCM detects that the TP Sensor 
does not return to Limp Home Position, this DTC will set. One trip fault. The DTC will set within 5 seconds. 
ETC light is flashing. 


Possible Causes 


INTERMITTENT DTC 

THROTTLE PLATE STICKING OR OBSTRUCTED 

TP SENSOR CIRCUIT(S) HIGH RESISTANCE OR SHORTED 
(K124) ETC MOTOR (+) CIRCUIT SHORTED TO VOLTAGE 
(K126) ETC MOTOR (-) CIRCUIT SHORTED TO VOLTAGE 
(K124) ETC MOTOR (+) CIRCUIT SHORTED TO THE (K126) ETC MOTOR (-) CIRCUIT 
(K124) ETC MOTOR (+) CIRCUIT OPEN OR HIGH RESISTANCE 
(K126) ETC MOTOR (-) CIRCUIT OPEN OR HIGH RESISTANCE 
(K124) ETC MOTOR (+) CIRCUIT SHORTED TO GROUND 
(K126) ETC MOTOR (-) CIRCUIT SHORTED TO GROUND 
THROTTLE BODY ASSEMBLY 

PCM 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: Diagnose any TP Sensor or 5-Volt Supply DTCs before continuing. 

NOTE: Maximum engine speed could be reduced while this fault is active, based on where the throttle plate 
is stuck. 

Ignition on, engine not running. 

NOTE: The PCM tests the ETC Motor by opening and closing the throttle plate before starting the engine. If 
the throttle plate does not return to the closed position this DTC will set. 

With a scan tool select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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2. THROTTLE PLATE INSPECTION 


Turn the ignition off. 
Remove the air cleaner assembly. 


Check for any signs of a foreign material (ice or dirt) on the throttle plate or in the throttle bore that can cause the 
throttle plate to stick or not fully close. 


Attempt to manually open the throttle plate and allow it to close. Use an appropriate tool that will not damage or mar 
the throttle body. 


Were any problems found? 


Yes >> Hepair as necessary or replace the Throttle Body Assembly. Disconnect the battery when replacing the 
Throttle Body Assembly. After installation is complete, use a scan tool and select the ETC Relearn func- 
tion. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 3 


2. TP SENSOR NO.1 AND ТР SENSOR NO.2 BOTH EQUAL 2.5 VOLTS 
With a scan tool, perform the Throttle Follower test and monitor both TP Sensor voltages. 
Are both TP Sensor readings stuck at 2.5 volts? 


Yes >> Check the TP Sensor Signal circuits for excessive resistance, being shorted together, or shorted to the 
Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Goto4 


4. (K124) ETC MOTOR (+) CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Throttle Body harness connector. 
Disconnect the PCM harness connectors. 

Turn the ignition on. 

Measure the voltage of the (K124) ETC Motor (+) circuit. 


Is there any voltage present? 


Yes >> Repair the (K124) ETC Motor (+) circuit for a short to volt- 
age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 (GAS) 81848665 


5. (K126) ETC MOTOR (-) CIRCUIT SHORTED ТО VOLTAGE 
Measure the voltage of the (K126) ETC Motor (-) circuit. 


Is there any voltage present? 
MEA = 
Yes >> Repair the (K126) ETC Motor (-) circuit for a short to volt- 02) 


аде. = 3 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - т BLACK 
ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 1 ао 3 
4 НІ Я 6 


THROTTLE 
BODY 
(GAS) 81848e69 
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б. (K124) ETC MOTOR (+) CIRCUIT SHORTED TO THE (K126) ETC MOTOR (-) CIRCUIT 


Turn the ignition off. 
Measure the resistance between the (K124) ETC Motor (+) circuit and 
the (K126) ETC Motor (-) circuit. 
Is the resistance below 100 ohms? 
Yes >> Hepair the short to between the (K124) ETC Motor (+) cir- 
cuit and the (K126) ETC Motor (-) circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 7 


7. (K124) ETC MOTOR (+) CIRCUIT SHORTED TO GROUND 


THROTTLE 
BODY 
(GAS) 81848e6d 


Measure the resistance between ground and the (K124) ETC Motor (+) 
circuit. 


Is the resistance below 100 ohms? 


Yes >> Repair the short to ground in the (K124) ETC Motor (+) cir- 
cuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со іо 8 


8. (K126) ETC MOTOR (-) CIRCUIT SHORTED TO GROUND 


THROTTLE 
BODY 
(GAS) 81848e71 


Measure the resistance between ground and the (K126) ETC Motor (-) 
circuit. 


Is the resistance below 100 ohms? 


Yes >> Repair the short to ground in the (K126) ETC Motor (-) cir- 
cuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 9 


THROTTLE 
BODY 
(GAS) 81848e75 


9- 768 ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
9. (K126) ETC MOTOR (-) CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K126) ETC Motor (-) circuit. 

Is the resistance below 5.0 ohms? КЕШ 


Yes >> Go to 10 
No >> Repair the (K126) ETC Motor (-) circuit for an open circuit 


or high resistance. в пу е 
Perform the PCM Verification Test Мег. 1 (Refer to 9 - |. Ши и |= 
ENGINE - DIAGNOSIS AND TESTING). q ns H [P 1 ке 
q HB Hp e ве): 
1 ии № 
1 а 0 oa тз 
тошто 81848е79 
1 0. (К124) ETC MOTOR (+) CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K124) ETC Motor (+) circuit. 
Is the resistance below 5.0 ohms? „(> 


Yes >> Go to 11 
No >> Repair the (K124) ETC Motor (+) circuit for an open circuit 
or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
POWERTRAIN 
CONTROL C2 

(САЗ) 


81848e7d 
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11. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Heplace and program the Powertrain Control Module per Service Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P2112-ELECTRONIC THROTTLE CONTROL - UNABLE TO OPEN 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition on and battery voltage greater than 10 volts. 

e Set Condition: 
Just after key on, the throttle is opened and closed to test the system. If the PCM detects that the TP Sensor 
does not move from Limp Home Position, this DTC will set. One trip fault. The DTC will set within 5 seconds. 
ETC light is flashing. 


Possible Causes 


INTERMITTENT DTC 

THROTTLE PLATE STICKING OR OBSTRUCTED 

TP SENSOR CIRCUIT(S) HIGH RESISTANCE OR SHORTED 
(K124) ETC MOTOR (+) CIRCUIT SHORTED TO VOLTAGE 
(K126) ETC MOTOR (-) CIRCUIT SHORTED TO VOLTAGE 
(K124) ETC MOTOR (+) CIRCUIT SHORTED TO THE (K126) ETC MOTOR (-) CIRCUIT 
(K124) ETC MOTOR (+) CIRCUIT OPEN OR HIGH RESISTANCE 
(K126) ETC MOTOR (-) CIRCUIT OPEN OR HIGH RESISTANCE 
(K124) ETC MOTOR (+) CIRCUIT SHORTED TO GROUND 
(K126) ETC MOTOR (-) CIRCUIT SHORTED TO GROUND 
THROTTLE BODY ASSEMBLY 

PCM 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: Diagnose any TP Sensor or 5-Volt Supply DTCs before continuing. 
Ignition on, engine not running. 
With a scan tool select View DTCs. 

Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. THROTTLE PLATE INSPECTION 


Turn the ignition off. 
Remove the air cleaner assembly. 


Check for any signs of a foreign material (ice or dirt) on the throttle plate or in the throttle bore that can cause the 
throttle plate to stick or not open. 


Attempt to manually open the throttle plate. Use an appropriate tool that will not damage or mar the throttle body. 


Were any problems found? 


Yes >> Repair as necessary or replace the Throttle Body Assembly. Disconnect the battery when replacing the 
Throttle Body Assembly. After installation is complete, use a scan tool and select the ETC Relearn func- 
tion. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 3 
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3. TP SENSOR NO.1 AND TP SENSOR NO.2 BOTH EQUAL 2.5 VOLTS 
With a scan tool, perform the Throttle Follower test and monitor both TP Sensor voltages. 


Are both TP Sensor readings stuck at 2.5 volts? 


Yes >> Check the TP Sensor Signal circuits for excessive resistance, being shorted together, or being shorted 
to the Sensor Ground circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. (к124) ETC MOTOR (+) CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 


Disconnect the Throttle Body harness connector. 
Disconnect the PCM harness connectors. 

Turn the ignition on. 

Measure the voltage of the (K124) ETC Motor (+) circuit. 


Is there any voltage present? 
Yes >> Repair the (K124) ETC Motor (+) circuit for a short to volt- 


age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). THROTTLE 
BODY 
No >> Goto 5 (GAS) 81848665 


5. (K126) ETC MOTOR (-) CIRCUIT SHORTED TO VOLTAGE 
Measure the voltage of the (K126) ETC Motor (-) circuit. 


Is there any voltage present? 
= - 
Yes >> Repair the (K126) ETC Motor (-) circuit for a short to volt- К 
аде. — (62) 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 1 BLACK 
ENGINE - DIAGNOSIS AND TESTING). 
No >> Со to 6 1 но 3 
4 п Я 6 
THROTTLE 
BODY 
(GAS) 81848e69 


6. (K124) ETC MOTOR (+) CIRCUIT SHORTED TO THE (K126) ETC MOTOR (-) CIRCUIT 
Turn the ignition off. 


Measure the resistance between Ше (K124) ETC Motor (+) circuit and 
the (K126) ETC Motor (-) circuit. 


Is the resistance below 100 ohms? 


Yes >> Hepair the short to between the (K124) ETC Motor (+) cir- 
cuit and the (K126) ETC Motor (-) circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 7 


THROTTLE 
BODY 
(GAS) 81848e6d 


РМ 


7. (K124) ETC MOTOR (4) CIRCUIT SHORTED TO GROUND 
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Measure the resistance between ground and the (K124) ETC Motor (+) 
circuit. 


Is the resistance below 100 ohms? 


Yes >> Hepair the short to ground in the (K124) ETC Motor (+) cir- 
cuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Go to 8 


8. (K126) ETC MOTOR (-) CIRCUIT SHORTED TO GROUND 


THROTTLE 
BODY 
(GAS) 
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Measure the resistance between ground and the (K126) ETC Motor (-) 
circuit. 


Is the resistance below 100 ohms? 


Yes >> Repair the short to ground in the (K126) ETC Motor (-) cir- 
cuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Go to 9 


9. (K126) ETC MOTOR (-) CIRCUIT OPEN OR HIGH RESISTANCE 


1 шоп 5 
4 п Я 6 
THROTTLE 
BODY 
(GAS) 81848e75 


Measure the resistance of the (K126) ETC Motor (-) circuit. 
Is the resistance below 5.0 ohms? 


>> Со to 10 
>> Repair the (K126) ETC Motor (-) circuit for an open circuit 
or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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1 0. (К124) ETC MOTOR (+) CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K124) ETC Motor (+) circuit. 


Is the resistance below 5.0 ohms? 

Yes >> Со to 11 
No >> Repair the (K124) ETC Motor (+) circuit for an open circuit 

or high resistance. ықы” m 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - Jal Ши sys 

ENGINE - DIAGNOSIS AND TESTING). q ns H [P 

ji iL 
1 а Do тз 
тошто 81848e7d 


11. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module per Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P2115-ACCELERATOR PEDAL POSITION SENSOR 1 MINIMUM STOP 
PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 

е When Monitored: 
With the igniting on. During in-plant testing, the APPS is checked to make sure the minimum and maximum 
values can be reached. The PCM performs the diagnostic test for this DTC after the diagnostic test for P2166 
has passed. 

e Set Condition: 
APPS 1 has failed to achieve the required minimum value during In-Plant testing. One trip fault and the code 
will set within 5 seconds. Engine will only idle. 


Possible Causes 


INTERMITTENT DTC 


ETC RELEARN 
ACCELERATOR PEDAL POSITION SENSOR 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 


NOTE: This DTC is set when the APPS values are learned in-plant but do not reach the minimum or max- 
imum voltage range. 


NOTE: Diagnose any APPS out of range and 5 volt supply DTCs before continuing. 
With the scan tool, clear DTCs. 
Start the engine. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Со 102 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. ACCELERATOR PEDAL POSITION SENSOR 


With a scan tool perform the ETC RELEARN function. 
With the scan tool, clear DTCs. 

Start the engine. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Нерасе the Accelerator Pedal Position Sensor in accordance with the Service Information. After instal- 
lation is complete, perform the ETC RELEARN function. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Test Complete. 
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P2116-ACCELERATOR PEDAL POSITION SENSOR 2 MINIMUM STOP 
PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 

е When Monitored: 
With the igniting on. During in-plant testing, the APPS is checked to make sure the minimum and maximum 
values can be reached. The PCM performs the diagnostic test for this DTC after the diagnostic test for P2167 
has passed. 

e Set Condition: 
APPS 2 has failed to achieve the required minimum value during In-Plant testing. One trip fault and the code 
will be stored within 5 seconds. Engine will only idle. 


Possible Causes 


INTERMITTENT DTC 


ETC RELEARN 
ACCELERATOR PEDAL POSITION SENSOR 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 


NOTE: This DTC is set when the APPS values are learned in-plant but do not reach the minimum or max- 
imum voltage range. 


NOTE: Diagnose any APPS out of range and 5 volt supply DTCs before continuing. 
With the scan tool, clear DTCs. 
Start the engine. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Со 102 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. ACCELERATOR PEDAL POSITION SENSOR 


With a scan tool perform the ETC RELEARN function. 
With the scan tool, clear DTCs. 

Start the engine. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Нерасе the Accelerator Pedal Position Sensor in accordance with the Service Information. After instal- 
lation is complete, perform the ETC RELEARN function. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Test Complete. 


РМ —Л————— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


P2118-ELECTRONIC THROTTLE CONTROL MOTOR CURRENT PERFORMANCE 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition on and ETC motor is not in the Limp Home Position. 

• Set Condition: 
When the PCM detects an internal error or a short between the ETC Motor (-) and ETC Motor (+) circuits in 
the ETC Motor Driver. One trip fault. ETC light is flashing. 


Possible Causes 


THROTTLE PLATE STUCK OR OBSTRUCTED 

K124) ETC MOTOR (+) CIRCUIT SHORTED TO VOLTAGE 

K126) ETC MOTOR (-) CIRCUIT SHORTED TO VOLTAGE 

K124) ETC MOTOR (+) CIRCUIT SHORTED TO THE (K126) ETC MOTOR (-) CIRCUIT 


K126) ETC NEGATIVE CIRCUIT SHORTED TO GROUND 

K124) ETC MOTOR (+) CIRCUIT OPEN OR HIGH RESISTANCE 
K126) ETC MOTOR (-) CIRCUIT OPEN OR HIGH RESISTANCE 
ETC MOTOR 

PCM 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


( 

(K126) 

(K124) 

(K124) ETC POSITIVE CIRCUIT SHORTED TO GROUND 
(K126) 

(K124) 

( 


Diagnostic Test 


1. DTC Is ACTIVE 


Ignition on, engine not running. 


NOTE: If this DTC sets intermittently, it is possible that the controller is overheating in extremely hot tem- 
peratures. This is considered a normal protection operation. No repair is necessary. 


NOTE: Low battery voltage can cause excessive current draw in very hot and cold ambient temperatures. 
Make sure the battery can pass a load test before continuing. Review Freeze Frame information to deter- 
mine the ambient temperature when the DTC set. 


NOTE: Diagnose and repair any Throttle Position sensor, system voltage, or 5 volt supply DTCs before con- 
tinuing with this test. 
With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. THROTTLE PLATE INSPECTION 


Turn the ignition off. 
Remove the air cleaner assembly. 


Check for any signs of a foreign material (ice or dirt) on the throttle plate or in the throttle bore that can cause the 
throttle plate to stick. 


Attempt to manually open the throttle plate. Use an appropriate tool that will not damage or mar the throttle body. 


Were any problems found? 


Yes >> Remove the debris if possible or replace the Throttle Body Assembly. Disconnect the battery when 
replacing the Throttle Body Assembly. After installation is complete, use a scan tool and select the ETC 
Relearn function. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 3 
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3. (K124) ETC MOTOR (+) CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the Throttle Body harness connector. 
Disconnect the PCM harness connectors. 

Turn the ignition on. 

Measure the voltage of the (K124) ETC Motor (+) circuit. 


15 there any voltage present? 
Yes >> Repair the (K124) ETC Motor (+) circuit for a short to volt- 


age. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). THROTTLE 
BODY 
No >> Go to 4 (GAS) 81848е65 


4. (K126) ETC MOTOR (-) CIRCUIT SHORTED TO VOLTAGE 
Measure the voltage of the (K126) ETC Motor (-) circuit. 


Is there any voltage present? 
na ү 
Yes >> Repair the (K126) ETC Motor (-) circuit for a short to volt- E 
age. = (2) 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - BLACK 
ENGINE - DIAGNOSIS AND TESTING). 
No >> Goto 5 1 цао 3 
4 п п 6 
THROTTLE 
BODY 
(GAS) 81848e69 


Б. (K124) ETC MOTOR (+) CIRCUIT SHORTED TO THE (K126) ETC MOTOR (-) CIRCUIT 


Turn the ignition off. 
Measure the resistance between the (K124) ETC Motor (+) circuit and 
the (K126) ETC Motor (-) circuit. 

Is the resistance below 100 ohms? 


Yes >> Hepair the short to between the (K124) ETC Motor (+) cir- 
cuit and the (K126) ETC Motor (-) circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


THROTTLE 
BODY 
(GAS) 81848e6d 
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6. (K124) ETC MOTOR (+) CIRCUIT SHORTED TO GROUND 


PM 


Measure the resistance between ground and the (K124) ETC Motor (+) 
circuit. 


Is the resistance below 100 ohms? 


Yes >> Hepair the short to ground in the (K124) ETC Motor (+) cir- 
cuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Со 07 


7. (K126) ETC MOTOR (-) CIRCUIT SHORTED TO GROUND 


THROTTLE 
BODY 
(GAS) 


81848e71 


Measure the resistance between ground and the (K126) ETC Motor (-) 
circuit. 


Is the resistance below 100 ohms? 


Yes >> Repair the short to ground in the (K126) ETC Motor (-) cir- 
cuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Go to 8 


8. (K126) ETC MOTOR (-) CIRCUIT OPEN OR HIGH RESISTANCE 


1 шоп 5 
4 п Я 6 
THROTTLE 
BODY 
(GAS) 81848e75 


Measure the resistance of the (K126) ETC Motor (-) circuit. 
Is the resistance below 5.0 ohms? 


>> Go to 9 
>> Repair the (K126) ETC Motor (-) circuit for an open circuit 
or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


BLACK 


I 
LT 
ве a 
в" 
a? 


n 
П Т 
1 
Т 
\ 
N 
сл 
5 
# 


MODULE- 
POWERTRAIN 
CONTROL C2 

(САЗ) 


81848е79 
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9. (K124) ETC MOTOR (+) CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K124) ETC Motor (+) circuit. 


Is the resistance below 5.0 ohms? 

Yes >> Go to 10 
No >> Repair the (K124) ETC Motor (+) circuit for an open circuit 

or high resistance. ықы” m 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - |„ Ши s» 

ENGINE - DIAGNOSIS AND TESTING). q n H [P 

ji iL 
1 а Do тз 
тошто 81848e7d 


10. етс motor 
Reconnect the Throttle Body harness connector. 


NOTE: Measure the resistance at the PCM harness connecior to avoid damaging throttle body connector 
terminals. 
Measure the resistance between the (K124) ETC Motor (+) circuit and the (K126) ETC Motor (-) circuit. 


Is the resistance between 2.5 and 25 ohms at closed throttle? 


Yes >> Go to 11 

No >> Replace the Throttle Body Assembly. Disconnect the Battery when replacing the Throttle Body Assem- 
bly. After installation is complete, use a scan tool and perform the ETC RELEARN function. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


11. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module per Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P2122-ACCELERATOR PEDAL POSITION SENSOR 1 CIRCUIT LOW 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the (K23) APP Signal 1 circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 

F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

K23) APP SIGNAL 1 CIRCUIT SHORTED TO GROUND 

F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO (K167) SENSOR GROUND CIRCUIT 
F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO (K400) SENSOR GROUND CIRCUIT 


K23) APP SIGNAL 1 CIRCUIT SHORTED TO (K167) SENSOR GROUND CIRCUIT 
K23) APP SIGNAL 1 CIRCUIT SHORTED TO (K400) SENSOR GROUND CIRCUIT 
F856) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K23) APP SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 

ACCELERATOR PEDAL POSITION SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 


NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (F856) 5 VOLT SUPPLY CIRCUIT VOLTAGE 
Turn the ignition off. 


Disconnect the Accelerator Pedal Position Sensor connector. 

Turn the ignition on. ча 
Measure the voltage of the (F856) 5 Мой Supply circuit in the Acceler- 

ator Pedal Position Sensor harness connector. - 


Is the voltage above 4.5 volts? 


Yes >> Со 106 i 
No >> Go to 3 


SENSOR- 
ACCELERATOR 
PEDAL 


POSITION 81848453 
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3. (F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition on. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (F856) 5 Volt Supply 
circuit in the Accelerator Pedal Position Sensor harness connector. 
Is the resistance above 1000 ohms? 


Yes >> Go to 4 


No >> Repair the (F856) 5 Volt Supply circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 81848682 


4. (F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO (K167) SENSOR GROUND CIRCUIT 


Measure the resistance between the (F856) 5 Volt Supply circuit and 
the (K167) Sensor Ground circuit in the Accelerator Pedal Position Sen- 
sor harness connector. 


Is the resistance above 100 ohms? 


Yes >> Goto 5 
No >> Repair the (F856) 5 Volt Supply circuit for a short to the 
(K167) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


ACCELERATOR 
PEDAL 
POSITION 81848686 


5. (F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO (K400) SENSOR GROUND CIRCUIT 


Measure the resistance between the (F856) 5 Volt Supply circuit and 
the (K400) Sensor Ground circuit in the Accelerator Pedal Position Sen- 
sor harness connector. 


Is the resistance above 100 ohms? 


Yes >> Goto6 
No >> Repair the (F856) 5 Volt Supply circuit for a short to the 
(K400) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 81848e8a 


РМ 


6. (F856) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 
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Measure the resistance of the (F856) 5 Volt Supply circuit between the 
Accelerator Pedal Position Sensor harness connector and the Power- 
train Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Go to 7 
No >> Repair the (F856) 5 Volt Supply circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


7. (K23) APP SIGNAL 1 CIRCUIT SHORTED TO GROUND 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81848e8e 


Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) connector. 

Measure the resistance between ground and the (K23) APP Signal 1 
circuit in the Accelerator Pedal Position Sensor harness connector. 


Is the resistance above 100 ohms? 


>> Go to 8 


No >> Repair the (K23) APP Signal 1 circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


SENSOR- 
ACCELERATOR 
PEDAL 


POSITION 81848f08 
8. (K23) APP SIGNAL 1 CIRCUIT SHORTED TO (K167) SENSOR GROUND CIRCUIT 
Measure the resistance between the (K23) APP Signal 1 circuit and the 
(K167) Sensor Ground circuit in the Accelerator Pedal Position Sensor 
harness connector. XH 


Is the resistance above 100 ohms? 


Yes >> Goto 9 
No >> Repair the (K23) APP Signal 1 circuit for a short to the 
(K167) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


A 
л 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81848f0c 
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9. (K23) APP SIGNAL 1 CIRCUIT SHORTED TO (K400) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K23) APP Signal 1 circuit and the 
(K400) Sensor Ground circuit in the Accelerator Pedal Position Sensor 
harness connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 10 


No >> Repair the (K23) APP Signal 1 circuit for a short to the 
(K400) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


1 0. (K23) APP SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81848112 


Measure the resistance of the (K23) APP Signal 1 circuit between the 
Accelerator Pedal Position Sensor harness connector and the Power- 
train Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Go to 11 


No >> Repair the (K23) APP Signal 1 circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


11. ACCELERATOR PEDAL POSITION SENSOR 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81848f17 


Turn the ignition off. 
Connect the Powertrain Control Module (PCM) connector. 
Connect a jumper wire between the (F856) 5 Volt Supply circuit and the 
(K23) APP Signal 1 circuit in the Accelerator Pedal Position Sensor har- 
ness connector. 
Turn the ignition on. 
With the scan tool, read the Accelerator Pedal Position Sensor signal 
voltage. 

Is the voltage above 4.5 volts with the jumper wire in place? 


Yes >> Replace the Accelerator Pedal Position Sensor in accor- 


dance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 12 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81848f1b 
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12. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Accelerator Pedal 
Position Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P2123-ACCELERATOR PEDAL POSITION SENSOR 1 CIRCUIT HIGH 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the (K23) APP Signal 1 circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 

F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

K23) APP SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 

K23) APP SIGNAL 1 CIRCUIT SHORTED TO THE (F856) 5 VOLT SUPPLY CIRCUIT 


K23) APP SIGNAL 1 CIRCUIT SHORTED TO THE (K858) 5 VOLT SUPPLY CIRCUIT 
K23) APP SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 

K167) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
ACCELERATOR PEDAL POSITION SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC is АСТМЕ 
Ignition on, engine not running. 


NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (F856) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Accelerator Pedal Position Sensor connector. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (F856) 5 Volt Supply circuit in the Acceler- 
ator Pedal Position Sensor harness connector. 

Is there any voltage present? 


Yes >> Repair the (F856) 5 Volt Supply circuit for a short to volt- 


age. SENSOR- 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - кеч 
ENGINE - DIAGNOSIS AND TESTING). POSITION 81848453 


Мо >> Со іо З 


9-790 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


3. (K23) APP SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 


PM 


Measure the voltage of the (K23) APP Signal 1 circuit in the Accelerator 
Pedal Position Sensor harness connector. 


Is there any voltage present? 


Yes >> Repair the (K23) APP Signal 1 circuit for a short to voltage. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 81848f40 


4. (K23) APP SIGNAL 1 CIRCUIT SHORTED TO THE (F856) 5 VOLT SUPPLY CIRCUIT 


Measure the resistance between the (K23) APP Signal 1 circuit and the 
(F856) 5 Volt Supply in the Accelerator Pedal Position Sensor harness 
connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the (K23) APP Signal 1 circuit for a short to the 
(F856) 5 Volt Supply circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 5 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 81848144 


5. (K23) APP SIGNAL 1 CIRCUIT SHORTED TO THE (K858) 5 VOLT SUPPLY CIRCUIT 


Measure the resistance between the (K23) APP Signal 1 circuit and the 
(K858) 5 Volt Supply in the Accelerator Pedal Position Sensor harness 
connector. 


Is the resistance below 100 ohms? 
Yes >> Repair the (K23) APP Signal 1 circuit for a short to the 
(K858) 5 Volt Supply circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 81848148 


РМ ——————————————— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


6. (K23) APP SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 


9 - 791 


Turn the ignition off. 


Measure the resistance of the (K23) APP Signal 1 between the Accel- 
erator Pedal Position Sensor harness connector and the Powertrain 
Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Со 107 


Мо >> Repair the (K23) APP Signal 1 for an open circuit or high 
resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


7. (K167) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81848117 


Measure the resistance of the (K167) Sensor Ground circuit between 
the Accelerator Pedal Position Sensor harness connector and the Pow- 
ertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Goto8 
No >> Repair the (K167) Sensor Ground circuit for an open circuit 
or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81848150 


9-792 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


8. ACCELERATOR PEDAL POSITION SENSOR 
Turn the ignition off. 


Connect the Powertrain Control Module (PCM) connector. T 
Connect a jumper wire between the (K167) Sensor Ground circuit and 

the (K23) APP Signal 1 circuit in the Accelerator Pedal Position Sensor 45 (62) 
harness connector. i 


Turn the ignition on. 


With the scan tool, read the Accelerator Pedal Position Sensor signal 
voltage. 1 


D 

105 

nh, 

0 

1 Нани ШЕ 
D 


Is the voltage below 1.0 volt with the jumper wire in place? 
SENSOR- 


Yes >> Нерасе the Accelerator Pedal Position Sensor in accor- ACCELERATOR 
1 | | PEDAL 
dance with the Service Information. Елида — 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 9 


9. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Accelerator Pedal 
Position Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ —Л——————— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


P2127-ACCELERATOR PEDAL POSITION SENSOR 2 CIRCUIT LOW 


ee cc cod dC CELL lc — MODULE. 
| | POWERTRAIN 
T "T | CONTROL 
| svo SENSOR 5 VOLT APP APP SENSOR 5 VOLT 
| SUPPLY GROUND 2 SUPPLY SIGNAL 2 SIGNAL 1 GROUND 1 SUPPLY 
и с2 мүс 2 Y et "ET үс 36 Y C1 23 Ct 
кий K058 K29 K23 K167 F856 
2 2 ; 2 2 2 
BRAT BRIGY 19 188 BRIOR BRNL МРК 
3 ву 8 7 6 n y 2104 
EXCEPT 
EXPORT EXPORT 
ки K058 K29 K23 K167 Раве 
; 2 ; 2 2 2 
F855 BRNT BRIGY W'TBR BRIOR BRL ща 
2 
Т е 5336 
— 
F856 
2 
3 1 1 5 YLIPK 
SENSOR: 
ACCELERATOR 
e 5102 PEDAL 
POSITION 
F855 2 6 
2 
PKIYL 
3 
THROTTLE 
BODY 


TP SENSOR 
GROUND | TP SIGNAL 2 

K124 к? K126 кї? 

2 з 2 2 2 

DBIGY BRIDB DBILG BRIOR BRIDG 

1\ c2 62 Å с? 5 Де? МД C2 63 À с? 
| кс TP SENSOR ETC TPSIGNAL1 — TPSIGNAL2 м 
| MOTOR (9 GROUND MOTOR () ын 
——— л к е == л ——— С J 


81816931 


For а complete wiring diagram Refer to Section 8W 


9 - 793 


9-794 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the (K29) APP Signal 2 circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 

K858) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

K29) APP SIGNAL 2 CIRCUIT SHORTED TO GROUND 

K858) 5 VOLT SUPPLY CIRCUIT SHORTED TO (K400) SENSOR GROUND CIRCUIT 
K858) 5 VOLT SUPPLY CIRCUIT SHORTED TO (K167) SENSOR GROUND CIRCUIT 


K29) APP SIGNAL 2 CIRCUIT SHORTED TO (K400) SENSOR GROUND CIRCUIT 
K29) APP SIGNAL 2 CIRCUIT SHORTED TO (K167) SENSOR GROUND CIRCUIT 
K858) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K29) APP SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 

ACCELERATOR PEDAL POSITION SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 


NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K858) 5 VOLT SUPPLY CIRCUIT VOLTAGE 
Turn the ignition off. 


Disconnect the Accelerator Pedal Position Sensor connector. 

Turn the ignition on. ча 
Measure the voltage of the (K858) 5 Volt Supply circuit in the Acceler- 

ator Pedal Position Sensor harness connector. - 


Is the voltage above 4.5 volts? 


Yes >> Со 106 i 
No >> Go to 3 


SENSOR- 
ACCELERATOR 
PEDAL 


POSITION 8184вата 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 795 


3. (K858) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


Turn the ignition on. 
Disconnect the Powertrain Control Module (PCM) connector. 


Measure the resistance between ground and the (K858) 5 Volt Supply 
circuit in the Accelerator Pedal Position Sensor harness connector. 


Is the resistance above 1000 ohms? 


Yes >> Go to 4 


No >> Repair the (K858) 5 Volt Supply circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). SENSOR- 


ACCELERATOR 
PEDAL 
POSITION 81848f5b 


4. (K858) 5 VOLT SUPPLY CIRCUIT SHORTED TO (K400) SENSOR GROUND CIRCUIT 
Measure the resistance between the (K858) 5 Volt Supply circuit and 


the (K400) Sensor Ground circuit in the Accelerator Pedal Position Sen- 
sor harness connector. [0] Xx 

Is the resistance above 100 ohms? (Go) 
Yes >> Go to 5 


No >> Repair the (K858) 5 Volt Supply circuit for a short to the 
(K400) Sensor Ground circuit. 1 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


N 
о 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 81848f60 


5. (K858) 5 VOLT SUPPLY CIRCUIT SHORTED TO (K167) SENSOR GROUND CIRCUIT 
Measure the resistance between the (K858) 5 Volt Supply circuit and 


the (K167) Sensor Ground circuit in the Accelerator Pedal Position Sen- 
sor harness connector. 


Is the resistance above 100 ohms? 


Yes >> Goto6 
No >> Repair the (K858) 5 Volt Supply circuit for a short to the 
(K167) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 81848f64 


9-796 ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
6. (K858) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (K858) 5 Volt Supply circuit between the 

Accelerator Pedal Position Sensor harness connector and the Power- 

train Control Module (PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 


>> Со 07 
Мо >> Repair the (K858) 5 Volt Supply circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


7. (К29) APP SIGNAL 2 CIRCUIT SHORTED TO GROUND 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81848f68 


Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) connector. 

Measure the resistance between ground and the (K29) APP Signal 2 
circuit in the Accelerator Pedal Position Sensor harness connector. 


Is the resistance above 100 ohms? 


>> Со to 8 
No >> Repair the (K29) APP Signal 2 circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


SENSOR- 
ACCELERATOR 
PEDAL 


POSITION 81848f70 
8. (K29) APP SIGNAL 2 CIRCUIT SHORTED TO (K400) SENSOR GROUND CIRCUIT 
Measure the resistance between the (K29) APP Signal 2 circuit and the 
(K400) Sensor Ground circuit in the Accelerator Pedal Position Sensor 
harness connector. XH 


Is the resistance above 100 ohms? 


Yes >> Goto 9 
No >> Repair the (K29) APP Signal 2 circuit for a short to the 
(K400) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81848f74 


РМ ———————————————— — — ——— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


9. (K29) APP SIGNAL 2 CIRCUIT SHORTED TO (K167) SENSOR GROUND CIRCUIT 


9 - 797 


Measure the resistance between the (K29) APP Signal 2 circuit and the 
(K167) Sensor Ground circuit in the Accelerator Pedal Position Sensor 
harness connector. 


Is the resistance above 100 ohms? 


Yes >> Go to 10 


No >> Repair the (K29) APP Signal 2 circuit for a short to the 
(K167) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


1 0. (K29) APP SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81848f78 


Measure the resistance of the (K29) APP Signal 2 circuit between the 
Accelerator Pedal Position Sensor harness connector and the Power- 
train Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Go to 11 


No >> Repair the (K29) APP Signal 2 circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


11. ACCELERATOR PEDAL POSITION SENSOR 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81848f7c 


Turn the ignition off. 
Connect the Powertrain Control Module (PCM) connector. 


Connect a jumper wire between the (K858) 5 Volt Supply circuit and the 
(K29) APP Signal 2 circuit in the Accelerator Pedal Position Sensor har- 
ness connector. 


Turn the ignition on. 
With the scan tool, read the Accelerator Pedal Position Sensor signal 
voltage. 

Is the voltage above 4.5 volts with the jumper wire in place? 


Yes >> Replace the Accelerator Pedal Position Sensor in accor- 
dance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 12 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81848f81 


9-798 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


12. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Accelerator Pedal 
Position Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ----------------------ҒІСІМЕ ELECTRICAL DIAGNOSTICS - GPEC 


P2128-ACCELERATOR PEDAL POSITION SENSOR 2 CIRCUIT HIGH 


|ы ыы инек <<< << << - — MODULE. 
| | POWERTRAIN 
T "T | CONTROL 
| svo SENSOR 5 VOLT APP APP SENSOR 5 VOLT 
| SUPPLY GROUND 2 SUPPLY SIGNAL 2 SIGNAL 1 GROUND 1 SUPPLY 
и с2 мүс 2 Y et "ET үс 36 Y C1 23 Ct 
кий K058 K29 K23 K167 F856 
2 2 ; 2 2 2 
BRAT BRIGY 19 188 BRIOR BRNL МРК 
3 ву 8 7 6 n y 2104 
EXCEPT 
EXPORT EXPORT 
ки K058 K29 K23 K167 Раве 
; 2 ; 2 2 2 
F855 BRNT BRIGY W'TBR BRIOR BRL ща 
2 
Т е 5336 
— 
F856 
2 
3 1 1 5 YLIPK 
SENSOR: 
ACCELERATOR 
e 5102 PEDAL 
POSITION 
F855 2 6 
2 
PKIYL 
3 
THROTTLE 
BODY 


TP SENSOR 
GROUND | TP SIGNAL 2 

K124 к? K126 кї? 

2 з 2 2 2 

DBIGY BRIDB DBILG BRIOR BRIDG 

1\ c2 62 Å с? 5 Де? МД C2 63 À с? 
| кс TP SENSOR ETC TPSIGNAL1 — TPSIGNAL2 м 
| MOTOR (9 GROUND MOTOR () ын 
——— л к е == л ——— С J 


81816931 


For а complete wiring diagram Refer to Section 8W 


9 - 799 


9-800 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 
e Set Condition: 
The PCM detects that the (K29) APP Signal 2 circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 

K858) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

K29) APP SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 

K29) APP SIGNAL 2 CIRCUIT SHORTED TO THE (K858) 5 VOLT SUPPLY CIRCUIT 


K29) APP SIGNAL 2 CIRCUIT SHORTED TO THE (K856) 5 VOLT SUPPLY CIRCUIT 
K29) APP SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 

K400) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
ACCELERATOR PEDAL POSITION SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC is АСТМЕ 
Ignition on, engine not running. 


NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K858) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Accelerator Pedal Position Sensor connector. 
Disconnect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

Measure the voltage of the (K858) 5 Volt Supply circuit in the Acceler- 
ator Pedal Position Sensor harness connector. 


Is there any voltage present? 


Yes >> Repair the (K858) 5 Volt Supply circuit for a short to volt- 


age. SENSOR- 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - Буе 


ENGINE - DIAGNOSIS AND TESTING). POSITION 81848d7d 
No >> Goto3 


РМ ———————————————— — — ——— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


3. (K29) APP SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 


9 - 801 


Measure the voltage of the (K29) APP Signal 2 circuit in the Accelerator 
Pedal Position Sensor harness connector. 


Is there any voltage present? 


Yes >> Repair the (K29) APP Signal 2 circuit for a short to voltage. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 81848f85 


4. (K29) APP SIGNAL 2 CIRCUIT SHORTED TO THE (K858) 5 VOLT SUPPLY CIRCUIT 


Measure the resistance between the (K29) APP Signal 2 circuit and the 
(K858) 5 Volt Supply in the Accelerator Pedal Position Sensor harness 
connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the (K29) APP Signal 2 circuit for a short to the 
(K858) 5 Volt Supply circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 5 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 81848f8d 


5. (K29) APP SIGNAL 2 CIRCUIT SHORTED TO THE (K856) 5 VOLT SUPPLY CIRCUIT 


Measure the resistance between the (K29) APP Signal 2 circuit and the 
(K856) 5 Volt Supply in the Accelerator Pedal Position Sensor harness 
connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the (K29) APP Signal 2 circuit for a short to the 
(K856) 5 Volt Supply circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 8184840 


9-802 ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
6. (K29) APP SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 

Measure the resistance of the (K29) APP Signal 2 between the Accel- (EB 
erator Pedal Position Sensor harness connector and the Powertrain 


Control Module (PCM) harness connector. 
Is the resistance below 5.0 ohms? 
Yes >> Go to 7 


Мо >> Repair the (К29) APP Signal 2 for an open circuit or high 
resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
POWERTRAIN 
CONTROL C1 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


а 8184877с 
7. (К400) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (K400) Sensor Ground circuit between 

the Accelerator Pedal Position Sensor harness connector and the Pow- 

ertrain Control Module (PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 
Yes >> Go to 8 


No >> Repair the (K400) Sensor Ground circuit for an open circuit 
or high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81848fd4 


РМ —Л———— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 803 


8. ACCELERATOR PEDAL POSITION SENSOR 


Turn the ignition off. 


Connect the Powertrain Control Module (PCM) connector. T 
Connect a jumper wire between the (K400) Sensor Ground circuit and 

the (K29) APP Signal 2 circuit in the Accelerator Pedal Position Sensor 2 (C2) 
harness connector. в 


= 


Turn the ignition on. 
With the scan tool, read the Accelerator Pedal Position Sensor signal 
voltage. 1 


Wu c 


Is the voltage below 1.0 volt with the jumper wire in place? 


SENSOR- 
Yes >> Нерасе the Accelerator Pedal Position Sensor in accor- ACCELERATOR 
1 | | PEDAL 
dance with the Service Information. Елида Sida 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 9 


9. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Accelerator Pedal 
Position Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9 - 804 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


P2135-THROTTLE POSITION SENSOR 12 CORRELATION 


PM 


TP SENSOR 
GROUND 
K124 к? K126 
2 з 2 
DBIGY BRIDB DBILG 
1\ c2 62 Å с? 5 Де? 
| кс TP SENSOR ETC 
| MOTOR (9 GROUND MOTOR () 


BRIOR 


THROTTLE 
BODY 


TP SIGNAL 2 
K122 
2 
BR/DG 
83 A C2 
MODULE. 
и POWERTRAIN 
CONTROL 


— MODULE. 
| POWERTRAIN 
T "T | CONTROL 
SENSOR 5 VOLT APP APP SENSOR 5 VOLT 
GROUND 2 SUPPLY SIGNAL 2 SIGNAL 1 GROUND 1 SUPPLY 
мүс 2 Y et "ET үс 36 Y C1 BY ei 
кий K058 K29 K23 K167 F856 
2 2 ; 2 2 2 
BRAT BRIGY 19 188 BRIOR BRNL МРК 
3 ву 8 7 6 n y 2104 
EXCEPT 
EXPORT EXPORT 
ки K058 K29 K23 K167 Раве 
; 2 ; 2 2 2 
BRAT BRIGY WTIBR BRIOR BRL ща 
е 5336 
— 
F856 
2 
3 1 1 5 YLIPK 
SENSOR: 
ACCELERATOR 
PEDAL 
POSITION 
2 6 


81816931 


For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on, battery voltage greater than 10.4 volts, and no other TP Sensor DTCs present. 

e Set Condition: 
The PCM detects that the TP Sensor voltages are not plausible. One trip fault and the code will set within 5 
seconds. ETC light is illuminated. 


Possible Causes 


INTERMITTENT DTC 

(F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(K22) TP SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 

(K122) TP SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 

(F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K22) TP SIGNAL 1 CIRCUIT SHORTED TO GROUND 

(K122) TP SIGNAL 2 CIRCUIT SHORTED TO GROUND 

(F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K22) TP SIGNAL 1 CIRCUIT 

(F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K122) TP SIGNAL 2 CIRCUIT 
(F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K922) TP SENSOR GROUND CIRCUIT 
(K22) TP SIGNAL 1 CIRCUIT SHORTED TO THE (K922) TP SENSOR GROUND CIRCUIT 
(K122) TP SIGNAL 2 CIRCUIT SHORTED TO THE (K922) TP SENSOR GROUND CIRCUIT 
(F855) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

(K22) TP SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 

(K122) TP SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 

(K922) TP SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

THROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC Is ACTIVE 


Start the engine. 
Allow the engine to reach normal operating temperature. 


NOTE: Diagnose and repair any system voltage or sensor reference voltage DTCs before continuing with 
this test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


9-806 ENGINE ELECTRICAL DIAGNOSTICS - GPEC РМ 
2. (F855) 5 VOLT SUPPLY CIRCUIT VOLTAGE 

Turn the ignition off. 

Disconnect the Throttle Body connector. {5} 


Turn the ignition on. 


Measure the voltage of the (F855) 5 Volt Supply circuit in the Throttle 
Body harness connector. 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Go to З 
No >> Go to 9 


3 · (K22) TP SIGNAL 1 CIRCUIT VOLTAGE 


3 BLACK 


THROTTLE 
BODY 
(GAS) 


8182941с 


Measure Ше voltage of the (К22) TP Signal 1 circuit in the Throttle 
Body harness connector. 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Go to 4 


No >> Go to 13 5 BLACK 
1 во 3 
4 я 6 
THROTTLE 
BODY 
(GAS) 81829421 
4. (K122) TP SIGNAL 2 CIRCUIT VOLTAGE 
Measure the voltage of the (K122) TP Signal 2 circuit in the Throttle 
Body harness connector. 45р). 
Is the voltage between 4.5 and 5.5 volts? Í 
Yes >> Goto5 — (02 
Мо >> Со ю 17 6 ВАСЕ 
| ох 3 


THROTTLE 
BODY 
(GAS) 


8182abec 


РМ —Л——— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 807 


5: (K922) TP SENSOR GROUND CIRCUIT TEST 


Turn the ignition off. 

Using a 12 volt test light connected to 12 volts, check the (K922) TP 
Sensor Ground in the Throttle Body harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


15 the test light illuminated and bright? 


Yes >> Go to 6 
No >> Go to 21 


THROTTLE 
вору 
(GAS) 81829425 


6. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K22) TP SIGNAL 1 CIRCUIT 
Measure the resistance between the (F855) 5 Volt Supply circuit and 


the (K22) TP Signal 1 circuit in the Throttle Body harness connector. 
Is the resistance above 100 ohms? 


Yes >> Со 07 
Мо >> Hepair the (F855) 5 Volt Supply circuit for a short to the 
(K22) TP Signal 1 circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


THROTTLE 
BODY 
(GAS) 81829429 


7. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K122) TP SIGNAL 2 CIRCUIT 
Measure the resistance between the (F855) 5 Volt Supply circuit and 


the (K122) TP Signal 2 circuit in the Throttle Body harness connector. 
Is the resistance above 100 ohms? 


Yes >> Goto8 
No >> Repair the (F855) 5 Volt Supply circuit for a short to the 
(K122) TP Signal 2 circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


THROTTLE 
BODY 
(GAS) 8182abfO 


9-808 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


8. THROTTLE BODY 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 


Inspect the Throttle Body for any condition that would result in an incorrect signal, such as damage or contamina- 
tion. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the Throttle Body. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. re 
Turn the ignition on. 
Measure the voltage of the (F855) 5 Volt Supply circuit in the Throttle (62) 
Body harness connector. = 
3 BLACK 
Is there any voltage present? 
Yes >> Repair the (F855) 5 Volt Supply circuit for a short to volt- 1 ни 3 
аде. 4 uH 6 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). THROTTLE 
No >> Go to 10 e 8182941c 


1 0. (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Is the resistance above 100 ohms? 
Yes >> Go to 11 


No >> Repair the (F855) 5 Volt Supply circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Measure the resistance between ground and the (F855) 5 Volt Supply {Sk 
circuit in the Throttle Body harness connector. [9] 

1 

4 


(GAS) 81829430 


РМ 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


9 - 809 


1 1 . (F855) 5 VOLT SUPPLY CIRCUIT SHORTED TO THE (K922) TP SENSOR GROUND CIRCUIT 


Measure the resistance between the (F855) 5 Volt Supply circuit and 
the (K922) TP Sensor Ground circuit in the Throttle Body harness con- 
nector. 


Is the resistance above 100 ohms? 


>> Со to 12 
No >> Repair the (F855) 5 Volt Supply circuit for a short to the 
(K922) TP Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


1 2. (F855) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


THROTTLE 
BODY 
(GAS) 


8182943a 


Measure the resistance of the (F855) 5 Volt Supply circuit between the 
Throttle Body harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 
>> Со to 22 


No >> Repair the (F855) 5 Volt Supply circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


1 3. (K22) TP SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 


тт s 
~ 
5 

нин 

g B 

Нн 
т 
5 


THROTTLE 
BODY 


H {GAS} 


MODULE- 
POWERTRAIN 
CONTROL C2 

(GAS) 


8182943e 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (K22) TP Signal 1 circuit in the Throttle 
Body harness connector. 
Is there any voltage present? 


Yes >> Repair the (K22) TP Signal 1 circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 14 


THROTTLE 
BODY 


(GAS) 81829421 


9-810 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


1 4. (K22) TP SIGNAL 1 CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 


Measure the resistance between ground and the (K22) TP Signal 1 cir- 
cuit in the Throttle Body harness connector. 


Is the resistance above 100 ohms? 
Yes >> Go to 15 


No >> Repair the (K22) TP Signal 1 circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


5 BLACK 
1 ко 3 
4 я 6 
THROTTLE 
BODY 
(GAS) 81829463 


1 D. (K22) TP SIGNAL 1 CIRCUIT SHORTED TO (K922) TP SENSOR GROUND CIRCUIT 


Measure the resistance between the (K22) TP Signal 1 circuit and the 
(K922) TP Sensor Ground circuit in the Throttle Body harness connec- 
tor. 


Is the resistance above 100 ohms? 
Yes >> Со to 16 


No >> Repair the (K22) TP Signal 1 circuit for a short to the 
(K922) TP Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


1 6. (K22) TP SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 


THROTTLE 
BODY 
(GAS) 81829467 


Measure the resistance of the (K22) TP Signal 1 circuit between the 
Throttle Body harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Со to 22 


No >> Repair the (K22) TP Signal 1 circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


THROTTLE 
BODY 
H H {GAS} 


\ 
үш 
D 
к 
igh: 
е а 
н 8 
5 


MODULE- 
POWERTRAIN 
CONTROL C2 

(САЗ) 


8182946е 


РМ--------------------ЕКМСІМЕ ELECTRICAL DIAGNOSTICS - GPEC 9 - 811 
1 7. (K122) TP SIGNAL 2 CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 

Disconnect the Powertrain Control Module (PCM) connector. re 


Turn the ignition on. 
Measure the voltage of the (K122) TP Signal 2 circuit in the Throttle 
Body harness connector. 


6 BLACK 
Is there any voltage present? 
Yes >> Repair the (K122) TP Signal 2 circuit for a short to voltage. 1 DON 3 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 6 $ 
ENGINE - DIAGNOSIS AND TESTING). 
No >> Qo to 18 THROTTLE 
BODY 
(GAS) 8182abec 
1 8. (K122) TP SIGNAL 2 CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 
Measure the resistance between ground and the (K122) TP Signal 2 cir- T 
cuit in the Throttle Body harness connector. [9] 
Is the resistance above 100 ohms? d) 
Yes >> Go to 19 7 6 BLACK | 
Мо >> Repair the (K122) TP Signal 2 circuit for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - | оч | 
ENGINE - DIAGNOSIS AND TESTING). ы 6 
THROTTLE 
BODY 
(GAS) 8182abf4 


1 9. (K122) TP SIGNAL 2 CIRCUIT SHORTED TO (K922) TP SENSOR GROUND CIRCUIT 


Measure the resistance between the (K122) TP Signal 2 circuit and the 
(K922) TP Sensor Ground circuit in the Throttle Body harness connec- 
tor. 


Is the resistance above 100 ohms? 


Yes >> Со to 20 
No >> Repair the (K122) TP Signal 2 circuit for a short to the 
(K922) TP Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


THROTTLE 
BODY 
(GAS) 8182abfb 


9- 812 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


20. (K122) TP SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 


PM 


Measure the resistance of the (K122) TP Signal 2 circuit between the 
Throttle Body harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Со to 22 
No >> Repair the (K122) TP Signal 2 circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 


MODULE- 

POWERTRAIN 

CONTROL G2 
(GAS) 


BLACK 


THROTTLE 
BODY 
(GAS) 


8182ac23 


21 . (K922) TP SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 


Measure the resistance of the (K922) TP Sensor Ground circuit 
between the Throttle Body harness connector and the Powertrain Con- 
trol Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 22 


No >> Repair the circuit for an open circuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 

POWERTRAIN 

CONTROL C2 
(баз) 


THROTTLE 
BODY 


(GAS) 


81829472 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 813 


22. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9 - 814 


ENGINE ELECTRICAL DIAGNOSTICS - ОРЕС 
P2138-ACCELERATOR PEDAL POSITION SENSOR 1/2 CORRELATION 


PM 


TP SENSOR 
GROUND 


BR/DB 


TP SENSOR 
GROUND 


BRIOR 


THROTTLE 
BODY 


TP SIGNAL 2 
K122 
BR/DG 
83 A C2 
MODULE. 
и POWERTRAIN 
CONTROL 


— MODULE. 
| POWERTRAIN 
T "T | CONTROL 
SENSOR 5 VOLT APP APP SENSOR 5 VOLT 
GROUND 2 SUPPLY SIGNAL 2 SIGNAL 1 GROUND 1 SUPPLY 
мүс 2 Y et "ET үс 36 Y C1 BY ei 
кий K058 K29 K23 K167 F856 
2 2 ; 2 2 2 
BRAT BRIGY 19 188 BRIOR BRNL МРК 
3 ву 8 7 6 n y 2104 
EXCEPT 
EXPORT EXPORT 
ки K058 K29 K23 K167 Раве 
; 2 ; 2 2 2 
BRAT BRIGY WTIBR BRIOR BRL ща 
е 5336 
— 
F856 
2 
3 1 1 5 YLIPK 
SENSOR: 
ACCELERATOR 
PEDAL 
POSITION 
2 6 


81816931 


For а complete wiring diagram Refer to Section 8W. 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 815 


e When Monitored: 
With the ignition on, battery voltage greater than 10.4 volts, and no APPS 1 and APPS 2 DTCs present. 

e Set Condition: 
The PCM detects that the correlation between APPS 1 and APPS 2 is not plausible. Idle may be affected when 
the brake pedal is pressed or if a brake switch circuit error is present. Acceleration rate and engine output are 
limited. One trip fault and the code will set within 5 seconds. ETC light is flashing. 


Possible Causes 


INTERMITTENT DTC 

F856) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K23) APP SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 

K167) APP SENSOR GROUND 1 CIRCUIT OPEN OR HIGH RESISTANCE 


K858) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 

K29) APP SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 

K400) APP SENSOR GROUND 2 CIRCUIT OPEN OR HIGH RESISTANCE 
ACCELERATOR PEDAL POSITION SENSOR 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. отс 15 ACTIVE 


Ignition on, engine not running. 


NOTE: Diagnose and repair any APPS, system voltage, or sensor supply voltage DTCs before continuing 
with this test. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


9-816 ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


2. (2856) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Accelerator Pedal Position Sensor connector. 
Disconnect the Powertrain Control Module (PCM) connector. 


Measure the resistance of the (F856) 5 Volt Supply circuit between the 
Accelerator Pedal Position Sensor harness connector and the Power- 
train Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Go to 3 


No >> Repair the (F856) 5 Volt Supply circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


9. (K23) APP SIGNAL 1 CIRCUIT OPEN OR HIGH RESISTANCE 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81848e8e 


Measure the resistance of the (K23) APP Signal 1 circuit between the 
Accelerator Pedal Position Sensor harness connector and the Power- 
train Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Go to 4 


No >> Repair the (K23) APP Signal 1 circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81848f17 


РМ —Л————— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 817 


4. (K167) APP SENSOR GROUND 1 CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K167) APP Sensor Ground 1 circuit 
between the Accelerator Pedal Position Sensor harness connector and 
the Powertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Goto 5 
No >> Repair the (K167) APP Sensor Ground 1 circuit for an open 
circuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
POWERTRAIN 
CONTROL C1 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


а 81848150 
5; (K858) 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K858) 5 Volt Supply circuit between the 
Accelerator Pedal Position Sensor harness connector and the Power- 
train Control Module (PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 


Yes >> Goto6 
No >> Repair the (K858) 5 Volt Supply circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81848f68 


9-818 > ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
6. (K29) APP SIGNAL 2 CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (K29) APP Signal 2 circuit between the 

Accelerator Pedal Position Sensor harness connector and the Power- 

train Control Module (PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 


Yes >> Go to 7 
No >> Repair the (K29) APP Signal 2 circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 
POWERTRAIN 
CONTROL C1 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


(СА) 81848f7c 
7. (K400) APP SENSOR GROUND 2 CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (K400) APP Sensor Ground 2 circuit 

between the Accelerator Pedal Position Sensor harness connector and 

the Powertrain Control Module (PCM) harness connector. Xx 


Is the resistance below 5.0 ohms? 
Yes >> Go to 8 
No >> Repair the (K400) APP Sensor Ground 2 circuit for an open 
circuit or high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


MODULE- 

POWERTRAIN 

CONTROL C1 
(GAS) 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81848fd4 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 819 


8. ACCELERATOR PEDAL POSITION SENSOR 


Turn the ignition off. 

Connect the Accelerator Pedal Position Sensor connector. 

Connect the Powertrain Control Module (PCM) connector. 

Turn the ignition on. 

Set up a lab scope to view two graphs simultaneously. 

Using one channel on the lab scope, backprobe the (K23) APP Signal 1 circuit at the APP Sensor harness con- 
nector. 

Using the other channel on the lab scope, backprobe the (K29) APP Signal 2 circuit at the APP Sensor harness 
connector. 


Slowly press and release the Accelerator Pedal while monitoring the lab scope screen. 


Does the scope pattern show any missing or erratic signals? 


Yes >> Heplace the Accelerator Pedal Position Sensor in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 9 


О. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Accelerator Pedal 
Position Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-820 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


P2166-ACCELERATOR PEDAL POSITION SENSOR 1 MAXIMUM STOP 
PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the igniting on. During in-plant testing, the APP Sensor is checked to make sure the minimum and max- 
imum values can be reached. 
e Set Condition: 
APPS 1 has failed to achieve the required maximum value during In-Plant testing. One trip fault and the code 
will set within 5 seconds. Engine will only idle. 


Possible Causes 


INTERMITTENT DTC 


ETC RELEARN 
ACCELERATOR PEDAL POSITION SENSOR 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 


NOTE: This DTC is set when the APPS values are learned in-plant but do not reach the minimum or max- 
imum voltage range. 


NOTE: Diagnose any APPS out of range and 5 volt supply DTCs before continuing. 
With the scan tool, clear DTCs. 
Start the engine. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. ACCELERATOR PEDAL POSITION SENSOR 


With a scan tool perform the ETC RELEARN function. 
With the scan tool, clear DTCs. 

Start the engine. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Replace the Accelerator Pedal Position Sensor in accordance with the Service Information. After instal- 
lation is complete, perform the ETC RELEARN function. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Test Complete. 


РМ ———————————————— — — — ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 821 


P2167-ACCELERATOR PEDAL POSITION SENSOR 2 MAXIMUM STOP 
PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the igniting on. During in-plant testing, the APP Sensors need to be checked to make sure the minimum 
and maximum values can be reached. 
e Set Condition: 
APPS 2 has failed to achieve the required maximum value during In-Plant testing. One trip fault and the code 
will be stored within 5 seconds. Engine will only idle. 


Possible Causes 


INTERMITTENT DTC 


ETC RELEARN 
ACCELERATOR PEDAL POSITION SENSOR 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 


NOTE: This DTC is set when the APP Sensor values are learned in-plant but do not reach the minimum or 
maximum voltage range. 


NOTE: Diagnose any APPS out of range and 5 volt supply DTCs before continuing. 
With the scan tool, clear DTCs. 


Start the engine. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. ACCELERATOR PEDAL POSITION SENSOR 


With a scan tool perform the ETC RELEARN function. 
With the scan tool, clear DTCs. 

Start the engine. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Replace the Accelerator Pedal Position Sensor in accordance with the Service Information. After instal- 
lation is complete, perform the ETC RELEARN function. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Test complete. 


9-822 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


P2172-HIGH AIRFLOW/VACUUM LEAK DETECTED (INSTANTANEOUS 
ACCUMULATION) 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
Ignition on and engine running with no MAP Sensor DTCs. 
e Set Condition: 
A large vacuum leak has been detected or the signal voltage for both TP Sensors is stuck at 2.5 volts and 
calculated MAP is less than actual MAP minus an offset value. One trip fault and the code will set within 5 
seconds. ETC light will flash. 


Possible Causes 


VACUUM LEAK 
MAP SENSOR CIRCUIT(S) OPEN, SHORTED, OR HIGH RESISTANCE 


THROTTLE POSITION SENSOR CIRCUIT(S) OPEN, SHORTED, OR HIGH RESISTANCE 
MAP SENSOR 
THROTTLE POSITION SENSOR 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: Diagnose and repair any TP Sensor or MAP Sensor DTCs before continuing. 
NOTE: Diagnose and repair any VSS or 5 Volt supply circuit DTCs before continuing. 
NOTE: The throttle plate and linkage should be free from binding and carbon build up. 


NOTE: Make sure the throttle plate is at the idle position. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. VACUUM LEAK 


NOTE: This code is enabled on engines equipped with a plastic intake manifold to limit engine operation if 
a large vacuum leak should occur. 


NOTE: A large vacuum leak is the most probable cause of this DTC. 
Inspect the intake manifold, power brake booster, and PCV system for any vacuum leaks. 
Inspect the throttle plate. If the throttle blade is bent or will not close, the throttle body may need to be replaced. 
Inspect the MAP Sensor and Throttle Body for proper installation. 
Inspect the engine for any mechanical conditions that can cause low engine vacuum. 
Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 3 
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3. MAP SENSOR OPERATION 
Start the engine. 


With a scan tool, monitor the MAP Sensor voltage. 
Snap the throttle. 


Does the MAP Sensor voltage vary from below 2.0 volts at idle to above 3.5 volts at wide open throt- 
tle? 


Yes >> Go to 5 
No >> Go to 4 


4. MAP SENSOR 


Turn the ignition off. 

Disconnect the MAP Sensor harness connector. 

Disconnect the PCM harness connector. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the MAP Sensor and the 
Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Check each of the MAP Sensor circuits for high resistance or a shorted condition. 


Were any problems found? 


Yes >> Repair as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Replace the MAP Sensor. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


Б, THROTTLE FOLLOWER TEST 

Ignition on, engine not running. 

With a scan tool, perform the Throttle Follower Test and monitor the TP Sensor 1 and TP Sensor 2 voltages. 
Slowly press the throttle pedal down. 

The voltage for TP Sensor 1 should start at approximately 0.3 volts and increase to above 4.7 volts. 

The voltage for TP Sensor 2 should start at approximately 4.7 volts and decrease to approximately 0.3 volts. 


Is the voltage within the range specified for each sensor? 


Yes >> Go to 7 
No >> Go to 6 
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6 . THROTTLE BODY 


Turn the ignition off. 
Disconnect the Throttle Body harness connector. 
Disconnect the PCM harness connector. 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 


Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Check each of the Throttle Body circuits for high resistance or a shorted condition. 


Were any problems found? 


Yes >> Repair as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Throttle Body in accordance with the Service Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM) and between the MAP Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P2173-HIGH AIRFLOW/VACUUM LEAK DETECTED (SLOW ACCUMULATION) 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
Ignition on and engine running with no MAP Sensor DTCs. 
e Set Condition: 
A large vacuum leak has been detected or the signal voltage for both TP Sensors is stuck at 2.5 volts and 
calculated MAP is less than the Gas Flow Adaptation value. One trip fault the code will set within 5 seconds. 
ETC light will flash. 


Possible Causes 


VACUUM LEAK 
MAP SENSOR CIRCUIT(S) OPEN, SHORTED, OR HIGH RESISTANCE 


THROTTLE POSITION SENSOR CIRCUIT(S) OPEN, SHORTED, OR HIGH RESISTANCE 
MAP SENSOR 

THROTTLE POSITION SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. АСТМЕ DTC 


NOTE: Diagnose and repair any TP Sensor or MAP Sensor DTCs before continuing. 
NOTE: Diagnose and repair any VSS or 5 Volt supply circuit DTCs before continuing. 
NOTE: The throttle plate and linkage should be free from binding and carbon build up. 


NOTE: Make sure the throttle plate is at the idle position. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. VACUUM LEAK 


NOTE: This code is enabled on engines equipped with a plastic intake manifold to limit engine operation if 
a large vacuum leak should occur. 


NOTE: A large vacuum leak is the most probable cause of this DTC. 

Inspect the intake manifold, power brake booster, and PCV system for any vacuum leaks. 

Inspect the throttle plate. If the throttle blade is bent or will not close, the throttle body may need to be replaced. 
Inspect the MAP Sensor and Throttle Body for proper installation. 

Inspect the engine for any mechanical conditions that can cause low engine vacuum. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 3 
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d. MAP SENSOR OPERATION 

Start the engine. 

With a scan tool, monitor the MAP Sensor voltage. 
Snap the throttle. 


Does the MAP Sensor voltage vary from below 2.0 volts at idle to above 3.5 volts at wide open throt- 
tle? 


Yes >> Со to 5 
No >> Go to 4 


4. MAP SENSOR 


Turn the ignition off. 

Disconnect the MAP Sensor harness connector. 

Disconnect the PCM harness connector. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the MAP Sensor and the 
Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Check each of the MAP Sensor circuits for high resistance or a shorted condition. 


Were any problems found? 


Yes >> Repair as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Replace the MAP Sensor. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


Б. THROTTLE FOLLOWER TEST 


Ignition on, engine not running. 

With a scan tool, perform the Throttle Follower Test and monitor the TP Sensor 1 and TP Sensor 2 voltages. 
Slowly press the throttle pedal down. 

The voltage for TP Sensor 1 should start at approximately 0.3 volts and increase to above 4.7 volts. 

The voltage for TP Sensor 2 should start at approximately 4.7 volts and decrease to approximately 0.3 volts. 


Is the voltage within the range specified for each sensor? 
Yes >> Go to 7 
Мо >> Go to 6 
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6 . THROTTLE BODY 


Turn the ignition off. 
Disconnect the Throttle Body harness connector. 
Disconnect the PCM harness connector. 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 


Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Check each of the Throttle Body circuits for high resistance or a shorted condition. 


Were any problems found? 


Yes >> Repair as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Throttle Body in accordance with the Service Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM) and between the MAP Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P2174-LOW AIRFLOW/RESTRICTION DETECTED (INSTANTANEOUS 
ACCUMULATION) 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
Ignition on and engine running with no MAP Sensor DTCs. 
e Set Condition: 
The PCM detects that calculated MAP is greater than actual MAP plus an offset value. One trip fault and the 
code will set within 5 seconds. Three good trips to turn of the MIL. ETC light will flash. 


Possible Causes 


AIR INTAKE SYSTEM OBSTRUCTION 
VACUUM LEAK 
MAP SENSOR CIRCUIT(S) OPEN, SHORTED, OR HIGH RESISTANCE 


THROTTLE POSITION SENSOR CIRCUIT(S) OPEN, SHORTED, OR HIGH RESISTANCE 
MAP SENSOR 

THROTTLE POSITION SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: Diagnose and repair any TP Sensor or MAP Sensor DTCs before continuing. 
NOTE: Diagnose and repair any VSS or 5 Volt supply circuit DTCs before continuing. 
NOTE: The throttle plate and linkage should be free from binding and carbon build up. 


NOTE: Make sure the throttle plate is at the idle position. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. VACUUM LEAK 


Inspect the intake manifold, power brake booster, and PCV system for any vacuum leaks. 

Inspect the throttle plate. If the throttle blade is bent or will not close, the throttle body may need to be replaced. 
Inspect the MAP Sensor and Throttle Body for proper installation. 

Inspect the air intake system for any restrictions or obstructions. 

Inspect the engine for any mechanical conditions that can cause low engine vacuum. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 3 
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3. MAP SENSOR OPERATION 
Start the engine. 


With a scan tool, monitor the MAP Sensor voltage. 
Snap the throttle. 


Does the MAP Sensor voltage vary from below 2.0 volts at idle to above 3.5 volts at wide open throt- 
tle? 


Yes >> Go to 5 
No >> Go to 4 


4. MAP SENSOR 


Turn the ignition off. 

Disconnect the MAP Sensor harness connector. 

Disconnect the PCM harness connector. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the MAP Sensor and the 
Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Check each of the MAP Sensor circuits for high resistance or a shorted condition. 


Were any problems found? 


Yes >> Repair as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Replace the MAP Sensor. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


Б, THROTTLE FOLLOWER TEST 

Ignition on, engine not running. 

With a scan tool, perform the Throttle Follower Test and monitor the TP Sensor 1 and TP Sensor 2 voltages. 
Slowly press the throttle pedal down. 

The voltage for TP Sensor 1 should start at approximately 0.3 volts and increase to above 4.7 volts. 

The voltage for TP Sensor 2 should start at approximately 4.7 volts and decrease to approximately 0.3 volts. 


Is the voltage within the range specified for each sensor? 


Yes >> Go to 7 
No >> Go to 6 
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6 . THROTTLE BODY 


Turn the ignition off. 
Disconnect the Throttle Body harness connector. 
Disconnect the PCM harness connector. 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 


Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Check each of the Throttle Body circuits for high resistance or a shorted condition. 


Were any problems found? 


Yes >> Repair as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Throttle Body in accordance with the Service Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM) and between the MAP Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P2175-LOW AIRFLOW/RESTRICTION DETECTED (SLOW ACCUMULATION) 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
Ignition on and engine running with no MAP Sensor DTCs. 
e Set Condition: 
The PCM detects that calculated MAP is greater than actual MAP plus an offset value. One trip fault and the 
code will set within 5 seconds. Three good trips to turn off the MIL. ETC light will flash. 


Possible Causes 


AIR INTAKE SYSTEM OBSTRUCTION 
VACUUM LEAK 
MAP SENSOR CIRCUIT(S) OPEN, SHORTED, OR HIGH RESISTANCE 


THROTTLE POSITION SENSOR CIRCUIT(S) OPEN, SHORTED, OR HIGH RESISTANCE 
MAP SENSOR 
THROTTLE POSITION SENSOR 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: Diagnose and repair any TP Sensor ог MAP Sensor DTCs before continuing. 
NOTE: Diagnose and repair any VSS or 5 Volt supply circuit DTCs before continuing. 
NOTE: The throttle plate and linkage should be free from binding and carbon build up. 


NOTE: Make sure the throttle plate is at the idle position. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. VACUUM LEAK 


Inspect the intake manifold, power brake booster, and PCV system for any vacuum leaks. 

Inspect the throttle plate. If the throttle blade is bent or will not close, the throttle body may need to be replaced. 
Inspect the MAP Sensor and Throttle Body for proper installation. 

Inspect the air intake system for any restrictions or obstructions. 

Inspect the engine for any mechanical conditions that can cause low engine vacuum. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 103 
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3. MAP SENSOR OPERATION 

Start the engine. 

With a scan tool, monitor the MAP Sensor voltage. 
Snap the throttle. 


Does the MAP Sensor voltage vary from below 2.0 volts at idle to above 3.5 volts at wide open throt- 
tle? 


Yes >> Со to 5 
No >> Go to 4 


4. MAP SENSOR 


Turn the ignition off. 

Disconnect the MAP Sensor harness connector. 

Disconnect the PCM harness connector. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the MAP Sensor and the 
Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Check each of the MAP Sensor circuits for high resistance or a shorted condition. 


Were any problems found? 


Yes >> Repair as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Replace the MAP Sensor. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


Б. THROTTLE FOLLOWER TEST 


Ignition on, engine not running. 

With a scan tool, perform the Throttle Follower Test and monitor the TP Sensor 1 and TP Sensor 2 voltages. 
Slowly press the throttle pedal down. 

The voltage for TP Sensor 1 should start at approximately 0.3 volts and increase to above 4.7 volts. 

The voltage for TP Sensor 2 should start at approximately 4.7 volts and decrease to approximately 0.3 volts. 


Is the voltage within the range specified for each sensor? 
Yes >> Go to 7 
Мо >> Go to 6 
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6 . THROTTLE BODY 


Turn the ignition off. 
Disconnect the Throttle Body harness connector. 
Disconnect the PCM harness connector. 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 


Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Check each of the Throttle Body circuits for high resistance or a shorted condition. 


Were any problems found? 


Yes >> Repair as necessary. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Нерасе the Throttle Body in accordance with the Service Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM) and between the MAP Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
Ignition on, engine running, and no ECT DTCs present. 

е Set Condition: 
The coolant temperature should change at a specific rate. If this rate is too slow or too fast this fault will set. 
Two trip fault. Three good trips to clear MIL. ETC light will illuminate on first trip failure. 


Possible Causes 


INTERMITTENT DTC 

LOW COOLANT LEVEL 

THERMOSTAT 

K2) ECT 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
K2) ECT 1 SIGNAL CIRCUIT SHORTED TO GROUND 


K2) ECT 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

K900) SENSOR GROUND 1 CIRCUIT OPEN OR HIGH RESISTANCE 
ENGINE COOLANT TEMPERATURE SENSOR 1 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


( 
( 
(K2) ECT 1 SIGNAL CIRCUIT SHORTED TO (K900) SENSOR GROUND 1 CIRCUIT 
( 
( 


Diagnostic Test 


1. DTC Is ACTIVE 


Ignition on, engine not running. 
With a scan tool, select View DTCs. 


NOTE: Diagnose and repair any Engine Coolant Temperature (ECT) sensor DTCs before proceeding with 
this test. 


NOTE: Inspect the ECT sensor and related PCM connector terminals for corrosion or damage. 
NOTE: Extremely cold ambient temperatures may cause this DTC to set. 
Is the status Active for this DTC? 


Yes >> Со to 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. LOW ENGINE COOLANT LEVEL 


Ignition on, engine not running. 


WARNING: Allow the engine to cool before opening the cooling system. The system may be under pressure. 
Extreme burns or scalding may result. Failure to follow these instructions can result in personal injury or 
death. 

Inspect the cooling system for proper coolant level and condition. 


Were any problems found? 


Yes >> |nspect the vehicle for a coolant leak. Repair as necessary in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go To З 
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3 . THERMOSTAT 


Ignition on, engine not running. 


NOTE: Allow the engine to cool to ambient temperature before proceeding with this test. 
Using the appropriate service information, determine the proper opening temperature of the thermostat. 


With a scan tool, read the ECT sensor value. If the engine was allowed to cool completely, the value should be 
approximately equal to the ambient temperature. 


Start the engine and allow it to reach operating temperature while monitoring the ECT sensor value. The sensor 
value change should be a smooth transition from start up to normal operating temperature. Monitor the actual cool- 
ant temperature with a thermometer. 


NOTE: As the engine warms up to operating temperature, the actual coolant temperature (thermometer read- 
ing) and the coolant temperature value on the scan tool should be relatively close. The thermostat should 
not open until the engine reaches the temperature specified in the Service Information. 


Does the thermostat open at the temperature specified in the Service Information? 
Yes >> Со 04 


Мо >> Нерасе the thermostat in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


4. (K2) ECT 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 


fel ка 
Measure Ше voltage of the (K2) ECT 1 Signal circuit in the Engine Ё 
Coolant Temperature Sensor 1 harness connector. , Л 2 


Is there any voltage present? 


Disconnect the Engine Coolant Temperature Sensor 1 connector. 
2 


Yes >> Repair the (K2) ECT 1 Signal circuit for a short to voltage. 


SENSOR- 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE 
ENGINE - DIAGNOSIS AND TESTING). СООГАКТ 
ТЕМРЕКАТИКЕ 1 
Мо >> Со 05 (GAS) 81829260 


5. (K2) ECT 1 SIGNAL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Is the resistance above 100 ohms? 


2 МА 
(Co) 
Yes >> Goto6 Д 
Мо >> Repair Ше (K2) ECT 1 Signal circuit for a short to ground. | | 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Measure the resistance between ground and the (K2) ECT 1 Signal cir- T 
cuit in the Engine Coolant Temperature Sensor 1 harness connector. С) 


SENSOR- 
ENGINE 
COOLANT 
TEMPERATURE 1 
(GAS) 818292e4 


РМ 


ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


9 - 837 


6. (K2) ECT 1 SIGNAL CIRCUIT SHORTED TO (K900) SENSOR GROUND 1 CIRCUIT 


Measure the resistance between the (K2) ECT 1 Signal circuit and the 
(K900) Sensor Ground 1 circuit in the Engine Coolant Temperature Sen- 
sor 1 harness connector. 


Is the resistance above 100 ohms? 


>> Goto7 
>> Repair the (K2) ECT 1 Signal circuit for a short to the 
(K900) Sensor Ground 1 circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


T. (K2) ECT 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


SENSOR- 
ENGINE 
COOLANT 
TEMPERATURE 1 


(GAS) 818292e9 


Measure the resistance of the (K2) ECT 1 Signal circuit between the 
Engine Coolant Temperature Sensor 1 harness connector and the Pow- 
ertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Go to 8 


>> Repair the (K2) ECT 1 Signal circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


Е 


SENSOR- 
ENGINE 
COOLANT 
TEMPERATURE 1 
(GAS) 


MODULE- 

POWERTRAIN 

CONTROL C2 
{GAS} 


818292f9 
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8. (K900) SENSOR GROUND 1 CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K900) Sensor Ground 1 circuit between 
the Engine Coolant Temperature Sensor 1 harness connector and the 


Powertrain Control Module (PCM) harness connector. [0] Xx 


Is the resistance below 5.0 ohms? 


Yes >> Со to 9 48 7 
Мо >> Repair the (K900) Sensor Ground 1 for an open circuit ог |, a a " 1 
high resistance. q H 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - | 
ENGINE - DIAGNOSIS AND TESTING). Н 


> 


Ц 00 00 О SENSOR- 
[| ao TEE ENGINE 
Во oo т COOLANT 
ae, TEMPERATURE 4 
(GAS) 
25 49 
MODULE- 
POWERTRAIN 
сан 8182940е 


(GAS) 


9. ENGINE COOLANT TEMPERATURE SENSOR 1 
Turn the ignition off. 


Connect the Powertrain Control Module (PCM) connector. 5 ӘП» 
Connect а jumper wire between the (К900) Sensor Ground 1 circuit and 


the (K2) ECT 1 Signal circuit in the Engine Coolant Temperature Sensor 1 = (02) 


1 harness connector. 


Turn the ignition on. Я 
With the scan tool, read the Engine Coolant Temperature Sensor 1 sig- 
nal voltage. 
Is the voltage below 1.0 volt with the jumper wire in place? SENSOR- 
ENGINE 
Yes >> Heplace the Engine Coolant Temperature Sensor 1 in COOLANT 
accordance with the Service Information. TEMPERATURE 4 


(GAS) 81829418 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING). 
No >> Со to 10 


1 0. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Engine Coolant Tem- 
perature Sensor 1 and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 839 
P2184-ENGINE COOLANT TEMPERATURE SENSOR 2 CIRCUIT LOW 
€ — —— — — e 5106 © e е е 5107 
K900 K915 K915 K915 
2 2 2 2 
0806 BRANT BRIT ВЕЛАТ 
2 
2 1 SENSOR-OIL 
SENSOR- SENSOR- TEMPERATURE 
INTAKE AIR ENGINE 
1 TEMPERATURE a COOLANT 
SENSOR: TEMPERATURE 2 
ENGINE 
5” COOLANT 1 2 1 
TEMPERATURE 1 
2 
K2 K900 
2 2 К21 К222 624 K915 
VTIOR 0806 ‚ 2 2 2 
BKIRD ШП VTR BRANT 
83 д 2 9 Ace ЕДС? ИД C2 31A 62 58 A, C2 
де Зета ua a LA ате EMPIRE LOUER TR I rcu EE E = — MODULE- 
| ош REND "M Ke saul Со POWERTRAIN 
| | CONTROL 
| | 
ПНЕ е сл ЕС ЕБЕ =з л әз ay | 
ccc == 
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ага] 
MODULE. SENSOR- 
POWERTRAIN 1 ENGINE SENSOR. 
CONTROL C2 E COOLANT ENGINE 
(88) 2 AIR TEMPERATURE 2 COOLANT 
TEMPERATURE (GAS) TEMPERATURE 1 
(GAS) (GAS) 


SENSOR. 
оп. 
TEMPERATURE 
(GAS) 


For a complete wiring diagram Refer to Section 8W 


9-840 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 
e Set Condition: 
The РОМ detects that the Engine Coolant Temperature Sensor 2 circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K222) ECT 2 SIGNAL CIRCUIT SHORTED TO GROUND 


(K222) ECT 2 SIGNAL CIRCUIT SHORTED TO (K915) SENSOR GROUND 
(K222) ECT 2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

ENGINE COOLANT TEMPERATURE SENSOR 2 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC Is ACTIVE 

Ignition on, engine not running. 

With the scan tool, select View DTCs. 
Is the status Active for this DTC? 

Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K222) ECT 2 SIGNAL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 

Disconnect the Engine Coolant Temperature Sensor 2 connector. 
Disconnect the Powertrain Control Module (PCM) connector. 

Measure the resistance between ground and the (K222) ECT 2 Signal 
circuit in the Engine Coolant Temperature Sensor 2 harness connector. 


Is the resistance above 100 ohms? 


Yes >> Goto3 
No >> Repair the (K222) ECT 2 Signal circuit for a short to 


SENSOR- 
ground. ENGINE 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - сори 
ТЕМРЕКАТИКЕ 2 


ENGINE - DIAGNOSIS AND TESTING). (GAS) 81848їас 
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3. (K222) ECT 2 SIGNAL CIRCUIT SHORTED TO (K915) SENSOR GROUND CIRCUIT 


Measure the resistance between the (K222) ECT 2 Signal circuit and 
the (K915) Sensor Ground circuit in the Engine Coolant Temperature 
Sensor 2 harness connector. 


15 the resistance above 100 ohms? 


Yes >> Go to 4 


No >> Repair the (K222) ECT 2 Signal circuit for a short to the 
(K915) Sensor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 5. 

COOLANT 
TEMPERATURE 2 

(GAS) 81848fe1 


4. (K222) ECT 2 SIGNAL CIRCUIT OPEN CIRCUIT OR HIGH RESISTANCE 


Measure the resistance of the (K222) ECT 2 Signal circuit between the 


Engine Coolant Temperature Sensor 2 harness connector and the Pow- 
ertrain Control Module (PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go to 5 


No >> Repair the (K222) ECT 2 Signal circuit for an open circuit or 
high resistance. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). ME 

COOLANT 
TEMPERATURE 2 

(GAS) 81848fdc 


5: ENGINE COOLANT TEMPERATURE SENSOR 2 


Turn the ignition off. 
Connect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
With the scan tool, read the Engine Coolant Temperature Sensor 2 signal voltage. 
15 the voltage above 4.5 volts with the Engine Coolant Temperature Sensor 2 harness disconnected? 


Yes >> Replace the Engine Coolant Temperature Sensor 2 in accordance with the service information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 6 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Engine Coolant Tem- 
perature Sensor 2 and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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SENSOR. 
оп. 
TEMPERATURE 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 


• Set Condition: 
The РОМ detects that the (K222) ECT 2 Signal circuit shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K222) ECT 2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 


(K222) ECT 2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
(K915) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
ENGINE COOLANT TEMPERATURE SENSOR 2 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC Is ACTIVE 

Ignition on, engine not running. 

With the scan tool, select View DTCs. 
Is the status Active for this DTC? 

Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K222) ECT 2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 
Disconnect the Engine Coolant Temperature Sensor 2 connector. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the (K222) ECT 2 Signal circuit in the Engine 
Coolant Temperature Sensor 2 harness connector. 

Is there any voltage present? 


Yes >> Repair the (K222) ECT 2 Signal circuit for a short to volt- 


SENSOR- 


age. ENGINE 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - COOLANT 
TEMPERATURE 2 
ENGINE - DIAGNOSIS AND TESTING). (алај 818489 


Мо >> Со 103 
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3. (K222) ECT 2 SIGNAL OPEN ОВ HIGH RESISTANCE 
Turn the ignition off. 


Measure the resistance of the (K222) ECT 2 Signal circuit between the 
Engine Coolant Temperature Sensor 2 harness connector and the Pow- (ӨЙ 
ertrain Control Module (PCM) harness connector. 
Is the resistance below 5.0 ohms? T 
Yes >> Goto4 А | esM 
Мо >> Repair the (К222) ECT 2 Signal circuit for an open circuit ог тн 
high resistance. | | ! 
Perform the PCM Verification Test Мег. 1 (Refer to 9 - м" 
ENGINE - DIAGNOSIS AND TESTING). ОТ NM 
di т + Ih gi oae 
1 H 00 00 Г 73 
omo o 81848fe5 


4. (K915) SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K915) Sensor Ground circuit between 


the Engine Coolant Temperature Sensor 2 harness connector and the 


Powertrain Control Module (PCM) harness connector. [0] 
Is Ше resistance below 5.0 ohms? 


Yes >> Со to 5 T тна 
No >> Repair the (K915) Sensor Ground circuit for an open circuit | ,, Е А 

or high resistance. qj Hp 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - топ 1 

ENGINE - DIAGNOSIS AND TESTING). n n 82 

| НЕН” ЕШ 
di со + " UN 
1 - 00 00 H 78 


MODULE- 
POWERTRAIN 


CONTROL C2 81848fed 


(GAS) 
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5. ENGINE COOLANT TEMPERATURE SENSOR 2 


Turn the ignition off. 

Connect the Powertrain Control Module (PCM) connector. 

Connect a jumper wire between the (K222) ECT 2 Signal circuit and the 
(K915) Sensor Ground in the Engine Coolant Temperature Sensor 2 
harness connector. 

Turn the ignition on. 

With the scan tool, read the Engine Coolant Temperature Sensor 2 sig- 
nal voltage. 


Is the voltage below 1.0 volt with the jumper wire in place? SENSOR- 
ENGINE 
Yes >> Нерасе the Engine Coolant Temperature Sensor 2 in COOLANT 
accordance with the Service Information. TEMPERATURE? 
(GAS) 8184881 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Со 106 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Engine Coolant Tem- 
perature Sensor 2 and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P2299-BRAKE PEDAL POSITION / ACCELERATOR PEDAL POSITION 
INCOMPATIBLE 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on and no brake or APPS DTCs present. 
e Set Condition: 
The PCM detects that the Brake Switch and the Accelerator Pedal are both pressed for a calculated amount 
of time. One trip fault and the code will be set within 5 seconds. ETC light will illuminate, the light will only stay 
illuminated while DTC is active. 


Possible Causes 


INTERMITTENT DTC 


BRAKE SWITCH AND ACCELERATOR PEDAL PRESSED AT THE SAME TIME 
STOP LAMP SWITCH 
ACCELERATOR PEDAL POSITION SENSOR 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. prc Is АСТМЕ 


NOTE: If a accelerator pedal assembly becomes mechanically stuck, the output voltage will stay fixed. If 
this is followed by a long application of the brakes, this DTC will set. 


NOTE: Diagnose any stop lamp switch or APPS DTCs before continuing with this test. 


NOTE: This DTC will set if the PCM detects that the accelerator pedal and the brake switch are both pressed 
for a specific amount of time. 
With a scan tool, select View DTCs. Record the related Freeze Frame data. 


Is the status Active for this DTC? 


Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. STOP LAMP SWITCH 
With a scan tool, monitor the status of brake switch 1 and brake switch 2. 
Pressed and release the brake pedal. 


NOTE: The status for each switch should change from Not Pressed to Pressed when the brake switch is 
pressed. 


Does the status change as described above? 


Yes >> Go To 3 


No >> Check the Stop Lamp Switch for proper adjustment and installation. Check all related circuits for an 
open or shorted condition using the appropriate wiring diagram. If no other problems are found, replace 
the Stop Lamp Switch in accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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Э. ACCELERATOR PEDAL POSITION SENSOR 


Ignition on, engine not running. 
With a scan tool, monitor both APP Sensor voltage readings. 
Slowly press the accelerator pedal from idle until it reaches the end stop near the floor. 


The APPS 1 voltage should start at approximately 0.875 volts and increase to approximately 4.5 volts with a smooth 
transition. 


The APPS 2 voltage should start at approximately 0.45 volts and increase to approximately 2.3 volts with a smooth 
transition. 


Does the sensor voltage change as described above when the accelerator pedal was pressed. 


Yes >> Refer to the “CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - 

ENGINE - DIAGNOSIS AND TESTING) 

No >> Check the appropriate APPS circuits for an open and shorted condition. If no problems are found, 
replace the APP Sensor Assembly in accordance with the Service Information. After installation, with a 
scan tool, perform the ETC RELEARN function. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 
e Set Condition: 
The Powertrain Control Module (PCM) detects that the (K19) Coil 1 Control circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K19) COIL 1 CONTROL CIRCUIT SHORTED TO VOLTAGE 


(K19) COIL 1 CONTROL CIRCUIT SHORTED TO THE (K344) FUSED MAIN RELAY OUTPUT CIRCUIT 
(K19) COIL 1 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 

IGNITION COIL 1 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K19) COIL 1 CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Ignition Coil 1 connector. {Sik 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. EN 2 (62) 
Measure the voltage of the (K19) Coil 1 Control circuit in the Ignition == С 
Coil 1 harness connector. 


2 
Is there any voltage present? , (9 e) | 


Yes >> Repair ће (K19) Coil 1 Control circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). Goll 


IGNITION 1 
No >> Со 103 (GAS) 81848ff5 


РМ 
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3. (K19) COIL 1 CONTROL CIRCUIT SHORTED TO THE (K344) FUSED MAIN RELAY OUTPUT CIRCUIT 


Turn the ignition off. 


Measure the resistance between the (K19) Coil 1 Control circuit and the 
(K344) Fused Main Relay Output circuit in the Ignition Coil 1 harness 
connector. 


15 the resistance above 100 ohms? 


>> Go to 4 
>> Repair the (K19) Coil 1 Control circuit for a short to the 
(K344) Fused Main Relay Output circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


4. (K19) СОП 1 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


colL- 
IGNITION 1 
(GAS) 


81848ff9 


Measure the resistance of the (K19) Coil 1 Control circuit between the 
Ignition Coil 1 harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


>> Со 05 


>> Repair the (K19) Coil 1 Control circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


Г). IGNITION COIL 1 


colL- 
IGNITION 1 
Н (GAS) 


MODULE- 
POWERTRAIN 
CONTROL c2 

(GAS) 


81847f3b 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Connect the Powertrain Control Module (PCM) connector. 

Using a 12 volt test light connected to 12 volts, check the (K19) Coil 1 
Control circuit in the Ignition Coil 1 harness connector. 

Crank the engine for 5 seconds. 


NOTE: The test light should blink each time the circuit is activated 
by the PCM. 


Does the test light blink each time the circuit is activated by 


COIL- 
IGNITION 1 


(GAS) 81847b56 
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the PCM? 
Yes >> Replace the Ignition Coil 1 in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil 1 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 


9-854 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the (K19) Coil 1 Control circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K19) COIL 1 CONTROL CIRCUIT SHORTED TO GROUND 

(K19) COIL 1 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
IGNITION COIL 1 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Ignition Coil 1 harness connector. 

Turn the ignition on. 

Using a 12 volt test light connected to ground, check the (K344) Fused 
Main Relay Output circuit in the Ignition Coil 1 harness connector. 


NOTE: The test light should be illuminated and bright. Compare 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? | | dis | | 


Yes >> Со to З 
COIL- 


No >> Hepair the (K344) Fused Main Relay Output circuit for an а ан 
open circuit or high resistance. (GAS) 8182acd0 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


РМ —Л————— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


3. (K19) COIL 1 CONTROL CIRCUIT SHORTED TO GROUND 


9 - 855 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (K19) Coil 1 Control 
circuit in the Ignition Coil 1 harness connector. 
Is the resistance below 100 ohms? 


Yes >> Repair the (K19) Coil 1 Control circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. (K19) СОП 1 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


3 о о 1 


COIL- 
IGNITION 1 
(GAS) 81848ffd 


Measure the resistance of the (K19) Coil 1 Control circuit between the 
Ignition Coil 1 harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 5 


No >> Repair the (K19) Coil 1 Control circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Г). IGNITION COIL 1 


colL- 
IGNITION 1 
Н (GAS) 


MODULE- 
POWERTRAIN 
CONTROL c2 

(GAS) 


81847f3b 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Connect the Powertrain Control Module (PCM) connector. 

Using a 12 volt test light connected to 12 volts, check the (K19) Coil 1 
Control circuit in the Ignition Coil 1 harness connector. 

Crank the engine for 5 seconds. 


NOTE: The test light should blink each time the circuit is activated 
by the PCM. 


Does the test light blink each time the circuit is activated by 


COIL- 
IGNITION 1 
(GAS) 81847b56 


9-856 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


the PCM? 
Yes >> Replace the Ignition Coil 1 in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil 1 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------ ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 857 
P2304-IGNITION COIL 2 CIRCUIT HIGH 
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For а complete wiring diagram Refer to Section 8W 


9-858 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 
e Set Condition: 
The Powertrain Control Module (PCM) detects that the (K17) Coil 2 Control circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K17) COIL 2 CONTROL CIRCUIT SHORTED TO VOLTAGE 


(K17) COIL 2 CONTROL CIRCUIT SHORTED TO THE (K344) FUSED MAIN RELAY OUTPUT CIRCUIT 
(K17) COIL 2 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 

IGNITION COIL 2 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC Is ACTIVE 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K17) COIL 2 CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Ignition Coil 2 connector. {Si} 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. EN 2 (C2) 
Measure the voltage of the (K17) Coil 2 Control circuit in the Ignition = С 
Coil 2 harness connector. 


2 
Is there any voltage present? ; (9 3 р 


Yes >> Repair the (K17) Coil 2 Control circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). со 


IGNITION 2 
No >> Со to З (GAS) 81849002 


РМ ——————————————— — — —— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 


9 - 859 


3. (K17) COIL 2 CONTROL CIRCUIT SHORTED TO THE (K344) FUSED MAIN RELAY OUTPUT CIRCUIT 


Turn the ignition off. 


Measure the resistance between the (K17) Coil 2 Control circuit and the 
(K344) Fused Main Relay Output circuit in the Ignition Coil 2 harness 
connector. 


15 the resistance above 100 ohms? 
Yes >> Go to 4 


No >> Repair the (K17) Coil 2 Control circuit for a short to the 
(K344) Fused Main Relay Output circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


4. (К17) СОП 2 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


COIL- 
IGNITION 2 
(GAS) 81849006 


Measure the resistance of the (K17) Coil 2 Control circuit between the 
Ignition Coil 2 harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 5 


No >> Repair the (K17) Coil 2 Control circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


D). IGNITION COIL 2 


COIL- 
IGNITION 2 
H (GAS) 


L1 

| 
N 
Ce 


MODULE- 
POWERTRAIN 
CONTROL C2 

(GAS) 


81847143 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Connect the Powertrain Control Module (PCM) connector. 

Using a 12 volt test light connected to 12 volts, check the (K17) Coil 2 
Control circuit in the Ignition Coil 2 harness connector. 

Crank the engine for 5 seconds. 


NOTE: The test light should blink each time the circuit is activated 
by the PCM. 


Does the test light blink each time the circuit is activated by 


COIL- 
IGNITION 2 
(GAS) 81847b96 


9-860 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


the PCM? 
Yes >> Replace the Ignition Coil 2 in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil 2 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 861 
P2305-IGNITION COIL 2 SECONDARY CIRCUIT-INSUFFICIENT IONIZATION 
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For а complete wiring diagram Refer to Section 8W 


9-862 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the (K17) Coil 2 Control circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K17) COIL 2 CONTROL CIRCUIT SHORTED TO GROUND 

(K17) COIL 2 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
IGNITION COIL 2 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Ignition Coil 2 harness connector. 

Turn the ignition on. 

Using а 12 volt test light connected to ground, check the (K344) Fused 
Main Relay Output circuit in the Ignition Coil 2 harness connector. 


NOTE: The test light should be illuminated and bright. Compare 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? у | ome | ' 


Yes >> Go to З 
No »» Repair the (K344) Fused Main Relay Output circuit for an со 


. | | - IGNITION 2 
open circuit or high resistance. (GAS) 8182af86 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


РМ —Л————— ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 863 


3. (K17) COIL 2 CONTROL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. S 
Measure the resistance between ground and the (K17) Coil 2 Control С) 
circuit in the Ignition Coil 2 harness connector. 2 (Go) 

Is the resistance below 100 ohms? = ° 


Yes >> Repair the (K17) Coil 2 Control circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 3 | 5 а 1 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 
COIL- 

IGNITION 2 
(GAS) 8184900a 


4. (K17) COIL 2 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K17) Coil 2 Control circuit between the 


Ignition Coil 2 harness connector and the Powertrain Control Module 
(PCM) harness connector. [0] Xx 
Is the resistance below 5.0 ohms? (Go) 
Yes >> Goto5 У жын ° 
No >> Repair the (K17) Coil 2 Control circuit for an open circuit ог |, (arama. ы 
high resistance. ча Hp zz Ez 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - HO | (vt ©) | 
ENGINE - DIAGNOSIS AND TESTING). HO R 
У нон 
| | a 
d. up 
1 00 00 тз 
omo o 81847143 


D). IGNITION COIL 2 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Connect the Powertrain Control Module (PCM) connector. 

Using a 12 volt test light connected to 12 volts, check the (K17) Coil 2 
Control circuit in the Ignition Coil 2 harness connector. 


Crank the engine for 5 seconds. 3 | 3 o 1 


NOTE: The test light should blink each time the circuit is activated 
by the PCM. 
COIL- 


Does the test light blink each time the circuit is activated by IGNITION 2 
(GAS) 81847b96 


9-864 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


the PCM? 
Yes >> Replace the Ignition Coil 2 in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil 2 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 865 
P2307-IGNITION COIL 3 CIRCUIT HIGH 
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For а complete wiring diagram Refer to Section 8W 


9-866 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 
e Set Condition: 
The Powertrain Control Module (PCM) detects that the (K18) Coil 3 Control circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K18) COIL 3 CONTROL CIRCUIT SHORTED TO VOLTAGE 


(K18) COIL 3 CONTROL CIRCUIT SHORTED TO THE (K344) FUSED MAIN RELAY OUTPUT CIRCUIT 
(K18) COIL 3 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 

IGNITION COIL 3 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC Is ACTIVE 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K18) COIL 3 CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Ignition Coil 3 connector. {Si 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. EN 2 (C2) 
Measure the voltage of the (K18) Coil 3 Control circuit in the Ignition == С 
Coil 3 harness connector. 


Is there any voltage present? (+: D 
3 о о 1 


Yes >> Repair ће (K18) Со! З Control circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). colL- 


IGNITION 3 
No >> Go to 3 (GAS) 8184900e 


РМ---------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 867 


3. (K18) COIL 3 CONTROL CIRCUIT SHORTED TO THE (K344) FUSED MAIN RELAY OUTPUT CIRCUIT 


Turn the ignition off. 

Measure the resistance between the (K18) Coil 3 Control circuit and the 
(K344) Fused Main Relay Output circuit in the Ignition Coil 3 harness 
connector. 


15 the resistance above 100 ohms? 


Yes >> Go to 4 


No >> Repair the (K18) Coil 3 Control circuit for a short to the 
(K344) Fused Main Relay Output circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). сон. 


IGNITION 3 
(GAS) 81849012 


4. (K18) COIL 3 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K18) Coil 3 Control circuit between the 


Ignition Coil 3 harness connector and the Powertrain Control Module 
(PCM) harness connector. [0] Xx 

Is the resistance below 5.0 ohms? (Go) 
Yes >> Goto5 


No >> Repair the (K18) Coil 3 Control circuit for an open circuit or m 
high resistance. Ч} 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - i 
ENGINE - DIAGNOSIS AND TESTING). | 


COIL- 
| IGNITION 3 
(GAS) 


MODULE- 
POWERTRAIN 


CONTROL C2 81847147 


(GAS) 


D). IGNITION COIL 3 


WARNING: When the engine is operating, do not stand in direct 


line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Connect the Powertrain Control Module (PCM) connector. 

Using a 12 volt test light connected to 12 volts, check the (K18) Coil 3 
Control circuit in the Ignition Coil 3 harness connector. 


Crank the engine for 5 seconds. 3 | 3 o 1 


NOTE: The test light should blink each time the circuit is activated 
by the PCM. 
COIL- 


Does the test light blink each time the circuit is activated by IGNITION S 
(GAS) 81847ba3 


9-868 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


Ше РСМ? 
Yes >> Replace the Ignition Coil З in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil 3 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - СРЕС 9- 869 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the (K18) Coil 3 Control circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K18) COIL 3 CONTROL CIRCUIT SHORTED TO GROUND 

(K18) COIL 3 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
IGNITION COIL 3 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Ignition Coil 3 harness connector. 

Turn the ignition on. 

Using а 12 volt test light connected to ground, check the (K344) Fused 
Main Relay Output circuit in the Ignition Coil 3 harness connector. 


NOTE: The test light should be illuminated and bright. Compare 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? | ( A | ! 


Yes >> Со to З 
COIL- 


No >> Repair the (K344) Fused Main Relay Output circuit for an Banaue’ 
open circuit or high resistance. (GAS) 8182af90 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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3. (K18) COIL 3 CONTROL CIRCUIT SHORTED TO GROUND 


9 - 871 


Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Measure the resistance between ground and the (K18) Coil 3 Control 
circuit in the Ignition Coil 3 harness connector. 
Is the resistance below 100 ohms? 


Yes >> Repair the (K18) Coil 3 Control circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 


4. (K18) COIL 3 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


3 о о 1 


COIL- 
IGNITION 3 
(GAS) 81849016 


Measure the resistance of the (K18) Coil 3 Control circuit between the 
Ignition Coil 3 harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со to 5 


No >> Repair the (K18) Coil 3 Control circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


D). IGNITION COIL 3 


COIL- 
| IGNITION 3 
(GAS) 


MODULE- 
POWERTRAIN 


CONTROL C2 81847147 


(GAS) 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Connect the Powertrain Control Module (PCM) connector. 

Using a 12 volt test light connected to 12 volts, check the (K18) Coil 3 
Control circuit in the Ignition Coil 3 harness connector. 

Crank the engine for 5 seconds. 


NOTE: The test light should blink each time the circuit is activated 
by the PCM. 


Does the test light blink each time the circuit is activated by 


COIL- 
IGNITION 3 
(GAS) 81847ba3 
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the PCM? 
Yes >> Replace the Ignition Coil З in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil 3 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 873 
P2310-IGNITION COIL 4 CIRCUIT HIGH 


cu m vdd не пат аи не ен а SS SS п MODULE. 
e—_ y pll 
| | TOTALLY 
| x ж ж INTEGRATED 
| FUSE FUSE FUSE POWER 
um n ЧЕ: | 
| 40A 15A 15A | 
| к МА NA 
ыд: snd -- m --------- АА КТ рин ане њој алан бла P. у —— анин сани ети | 
7 Y св 2 Yes 6 Y c10 5 Y 610 
СТ киз 
% % 
DBILB DBILG 
5 У C100 | 
то 
ОТНЕВ 
AM кы? rem 
г; а MODULES 
вой. BR BRIGY 
1 \ 6105 БА 6103 04 
АМ (СТ (СТ кн m 
12 1 18 18 18 
ADIL BRIGY BRIGY BRIGY BRIGY 
3 3 8 3 
соп. соп. соп. соп. 
ся | IGNITION 1 со | IGNITION 2 IGNITION 3 IGNITION 4 
е 5027 я Р т я 
Ко кї Т кї 
AM кы? 
ү а 18 18 18 18 
аа - 0806 DB/TN DBIOR DBIGY 
е 5112 е 5110 е 5111 е 5109 
Ag 
ГОТ T reay. 
ME | MAIN 
| | [N RB) 
K19 kt к кї 
mE 4 2 2 2 2 
А ] вм 0806 DB/TN DB/OR DBIGY 
16 Д c2 15 Д c2 n Де 7) Д C2 
COLL 1 сон? ИТЕ (014 . [POWERTRAIN 
CONTROL CONTROL CONTROL сот! |РОМЕНТА 


81816939 


For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 
e Set Condition: 
The Powertrain Control Module (PCM) detects that the (K15) Coil 4 Control circuit is shorted high. 


Possible Causes 


INTERMITTENT DTC 
(K15) COIL 4 CONTROL CIRCUIT SHORTED TO VOLTAGE 


(K15) COIL 4 CONTROL CIRCUIT SHORTED TO THE (K344) FUSED MAIN RELAY OUTPUT CIRCUIT 
(K15) COIL 4 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 

IGNITION COIL 4 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K15) COIL 4 CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Ignition Coil 4 connector. {Sik 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. EN 2 (62) 
Measure the voltage of the (K15) Coil 4 Control circuit in the Ignition = С 
Coil 4 harness connector. 


2 
Is there any voltage present? | (5 3 | 


Yes >> Repair ће (K15) Coil 4 Control circuit for a short to voltage. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). colL- 


IGNITION 4 
No >> Go to 3 (GAS) 8184901a 
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3. (K15) COIL 4 CONTROL CIRCUIT SHORTED TO THE (K344) FUSED MAIN RELAY OUTPUT CIRCUIT 


Turn the ignition off. 

Measure the resistance between the (K15) Coil 4 Control circuit and the 
(K344) Fused Main Relay Output circuit in the Ignition Coil 4 harness 
connector. 


15 the resistance above 100 ohms? 


Yes >> Go to 4 


No >> Repair the (K15) Coil 4 Control circuit for a short to the 
(K344) Fused Main Relay Output circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). colL- 


IGNITION 4 
(GAS) 8184901e 


4. (К15) СОП 4 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K15) Coil 4 Control circuit between the 


Ignition Coil 4 harness connector and the Powertrain Control Module 
(PCM) harness connector. [0] Xx 
Is the resistance below 5.0 ohms? (Go) 


Yes >> Go to 5 e agua 


No >> Repair the (K15) Coil 4 Control circuit for an open circuit or Е 
high resistance. qi 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - i 
ENGINE - DIAGNOSIS AND TESTING). i 


colL- 
IGNITION 4 
H H (GAS) 


I | 
LT 
"cH 
E 
0 


MODULE- 
POWERTRAIN 


CONTROL C2 81847f4b 


(САЗ) 


D). IGNITION COIL 4 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Connect the Powertrain Control Module (PCM) connector. 

Using a 12 volt test light connected to 12 volts, check the (K15) Coil 4 
Control circuit in the Ignition Coil 4 harness connector. 

Crank the engine for 5 seconds. 


NOTE: The test light should blink each time the circuit is activated 
by the PCM. 


Does the test light blink each time the circuit is activated by arene 


(GAS) 81847bb0 
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the PCM? 
Yes >> Replace the Ignition Coil 4 in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil 4 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the engine running and battery voltage greater than 10.4 volts. 


e Set Condition: 
The РОМ detects that the (K15) Coil 4 Control circuit is shorted low. 


Possible Causes 


INTERMITTENT DTC 
(K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K15) COIL 4 CONTROL CIRCUIT SHORTED TO GROUND 

(K15) COIL 4 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
IGNITION COIL 4 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach normal operating temperature. 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Ignition Coil 4 harness connector. 

Turn the ignition on. 

Using a 12 volt test light connected to ground, check the (K344) Fused 
Main Relay Output circuit in the Ignition Coil 4 harness connector. 


NOTE: The test light should be illuminated and bright. Compare | 


the brightness to that of a direct connection to the battery. 
о о 
Is the test light illuminated and bright? | | ' 


Yes >> Со to З 
COIL- 


No >> Repair the (K344) Fused Main Relay Output circuit for an антена 
open circuit ог high resistance. (GAS) 8182af94 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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3. (K15) COIL 4 CONTROL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. S 
Measure the resistance between ground and the (K15) Coil 4 Control С) 
circuit in the Ignition Coil 4 harness connector. 2 (Go) 

Is the resistance below 100 ohms? = ° 


Yes >> Repair the (K15) Coil 4 Control circuit for a short to ground. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 3 | 5 а 1 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go to 4 
COIL- 

IGNITION 4 
(GAS) 8184е434 


4. (К15) СОП 4 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K15) Coil 4 Control circuit between the 


Ignition Coil 4 harness connector and the Powertrain Control Module 
(PCM) harness connector. [0] Xx 
Is the resistance below 5.0 ohms? (Go) 


Yes >> Go to 5 e agua 


No >> Repair the (K15) Coil 4 Control circuit for an open circuit or Е 
high resistance. qi 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - i 
ENGINE - DIAGNOSIS AND TESTING). i 


colL- 
IGNITION 4 
H H (GAS) 


I | 
LT 
"CA 
E 
0 


MODULE- 
POWERTRAIN 


CONTROL C2 81847f4b 


(САЗ) 


D). IGNITION COIL 4 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Connect the Powertrain Control Module (PCM) connector. 

Using a 12 volt test light connected to 12 volts, check the (K15) Coil 4 
Control circuit in the Ignition Coil 4 harness connector. 

Crank the engine for 5 seconds. 


NOTE: The test light should blink each time the circuit is activated 
by the PCM. 


Does the test light blink each time the circuit is activated by arene 


(GAS) 81847bb0 
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the PCM? 
Yes >> Replace the Ignition Coil 4 in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil 4 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W. 
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9-882 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


е When Monitored: 
With the engine speed greater than 1157 RPM. 

e Set Condition: 
The PCM detects that battery voltage is 1 volt below charging goal voltage for 13.47 seconds. The PCM com- 
pares sensed battery voltage with the field driver on and off. If the voltages are the same, this code will set. 
One Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


EXCESSIVE RESISTANCE IN THE B(+) CIRCUIT BETWEEN THE GENERATOR AND THE BATTERY 
EXCESSIVE RESISTANCE BETWEEN THE GENERATOR CASE AND GROUND 
(K20) GEN FIELD CONTROL CIRCUIT SHORTED TO VOLTAGE 


(K20) GEN FIELD CONTROL CIRCUIT SHORTED TO GROUND 

(K20) GEN FIELD CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(A804) GEN SENSE CIRCUIT OPEN OR HIGH RESISTANCE 
GENERATOR 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. DTC 15 ACTIVE 


NOTE: Inspect the vehicle for aftermarket accessories that may exceed the generator system output. 
NOTE: Inspect the condition and tension of the generator belt before continuing. 

NOTE: Inspect the battery before continuing. 

Ignition on, engine not running. 

With a scan tool, select View DTCs. Record DTC and Freeze Frame information 

With a scan tool, clear DTCs. 

Start the engine and allow it to reach operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. EXCESSIVE RESISTANCE IN THE B(+) CIRCUIT 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 


NOTE: Make sure all test equipment and cables are clear of any belts, pulleys, or other moving parts. 
Monitor the voltage between the generator B(+) output terminal and the battery positive (+) post. 
Start the engine. 


Is the voltage above 0.4 volts? 
Yes >> Repair the battery positive (+) circuit between the generator and battery for high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to З 
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3. EXCESSIVE RESISTANCE BETWEEN THE GENERATOR CASE AND GROUND 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 


NOTE: Make sure all test equipment and cables are clear of any belts, pulleys, or other moving parts. 
Monitor the voltage between the generator case and battery ground (-) post. 


Start the engine and allow it to reach operating temperature. 
15 the voltage above 0.1 volts? 


Yes >> Repair the excessive resistance in the Generator Case Ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 4 


4. (К20) СЕМ FIELD CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Generator harness connector. (B 
Disconnect the Powertrain Control Module (PCM) harness connector. 


Turn the ignition on. (62) 


Measure the voltage of the (K20) Gen Field Control circuit. - 


Is there any voltage present? 1————эд Р 
Yes >> Repair the (К20) Gen Неја Control circuit for a short to volt- П 2 
аде. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) Е 
Мо >> Со 105 8184ваю 


5. (К20) СЕМ FIELD CONTROL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Measure the resistance between ground and the (K20) Gen Field Con- (B 
trol circuit in the Generator harness connector. C2] 


Is the resistance below 100 ohms? Go) 
Yes >> Repair the short to ground in the (K20) Gen Field Control i ` 
circuit. 1—— , 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - П " 


ENGINE - DIAGNOSIS AND TESTING) 
No >> Со 106 


GENERATOR 
(GAS) 


81848ccd 
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6. (K20) GEN FIELD CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


PM 


Measure the resistance of the (K20) Gen Field Control circuit between 
the Generator harness connector and the Powertrain Control Module 
(PCM) harness connector. 


Is the resistance below 5.0 ohms? 
Yes >> Go to 7 


No >> Repair the open in the (K20) Gen Field Control circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


7. (A804) GEN SENSE CIRCUIT OPEN OR HIGH RESISTANCE 


LT 


MODULE- 
POWERTRAIN 
CONTROL C2 

(САЗ) 


51 


2 
3 


GENERATOR 
(GAS) 


81848cd1 


Measure the resistance of the (A804) Gen Sense between the Gener- 
ator harness connector and the Powertrain Control Module (PCM) har- 
ness connector. 


Is the resistance above 5.0 ohms? 


Yes >> Со 108 


Мо >> Repair the (А804) Gen Sense circuit for an open circuit or 
high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


8. GENERATOR 


MODULE- 
POWERTRAIN 
CONTROL C1 
(GAS) 


GENERATOR 
(GAS) 


81848d4b 


Turn the ignition off. 
Connect the Powertrain Control Module (PCM) harness connector. 
Turn the ignition on. 
With a scan tool, actuate the Generator Field to toggle on and off. 


Using a 12-volt test light connected to ground, check the (K20) Gen Field Control in the Generator harness con- 


nector. 
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NOTE: The test light should be illuminated and bright when toggled on. Compare the brightness to that of 
a direct connection to the battery. 


Does the test light toggle on and off correctly during the actuator test? 


Yes >> Нерасе the Generator in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 9 


О. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Generator and the 
Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P2504-CHARGING SYSTEM OUTPUT HIGH 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the engine speed greater than 1157 RPM. 

e Set Condition: 
The PCM compares sensed battery voltage with the Gen Sense circuit voltage. If the Gen Sense circuit volt- 
age if greater than sensed battery voltage, this DTC will set. One Trip Fault. Three good trips to turn off the 
MIL. 


Possible Causes 


EXCESSIVE RESISTANCE IN THE В(+) CIRCUIT BETWEEN THE GENERATOR AND THE BATTERY 
EXCESSIVE RESISTANCE BETWEEN THE GENERATOR CASE AND GROUND 


(A804) GEN SENSE CIRCUIT SHORTED TO VOLTAGE 
(K20) GEN FIELD CONTROL CIRCUIT SHORTED TO VOLTAGE 
GENERATOR 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: Inspect the vehicle for aftermarket accessories that may exceed the Generator system output. 
NOTE: Inspect the Generator harness connector and the Generator eyelet for corrosion or damage before 
continuing. 

NOTE: Inspect the condition and tension of the Generator belt before continuing. 

NOTE: Inspect the battery before continuing. 

Ignition on, engine not running. 

With a scan tool, select View DTCs. Record DTC and Freeze Frame information 

With a scan tool, clear DTCs. 

Start the engine and allow it to reach operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. EXCESSIVE RESISTANCE IN THE B(+) CIRCUIT 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 


NOTE: Make sure all test equipment and cables are clear of any belts, pulleys, or other moving parts. 
Monitor the voltage between the generator B(+) output terminal and the battery positive (+) post. 
Start the engine. 


Is the voltage above 0.4 volts? 


Yes >> Repair the battery positive (+) circuit between the generator and battery for high resistance. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со 103 
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3. EXCESSIVE RESISTANCE BETWEEN THE GENERATOR CASE AND GROUND 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 


NOTE: Make sure all test equipment and cables are clear of any belts, pulleys, or other moving parts. 
Monitor the voltage between the generator case and battery ground (-) post. 


Start the engine and allow it to reach operating temperature. 
15 the voltage above 0.1 volts? 


Yes >> Repair the excessive resistance in the Generator case ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 4 


4. (А804) GEN SENSE CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Generator harness connector. (EB 
Disconnect the Powertrain Control Module (PCM) harness connector. 
Turn the ignition on. EN (902) 
Measure the voltage of the (A804) Gen Sense circuit. — С 


Is there any voltage present? П , 


Yes >> Repair the (A804) Gen Sense circuit for a short to voltage. — 2 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 

ENGINE - DIAGNOSIS AND TESTING) 
GENERATOR 


No >> Со to 5 (GAS) 
81848d40 


5. (K20) GEN FIELD CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 
Disconnect the Generator harness connector. SE 
Disconnect the Powertrain Control Module (PCM) harness connector. 


Turn the ignition on. (62) 


Measure the voltage of the (К20) Gen Field Control circuit. 


Is there any voltage present? 1————эд i 
Yes >> Repair the (K20) Сеп Field Control circuit for a short to volt- 0 2 
аде. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) GENERATOR 


(GAS) 
No >> Go to 6 81848af0 
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6. GENERATOR 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Turn the ignition off. 

Connect the Generator harness connector. 

Connect the Powertrain Control Module (PCM) harness connector. 

NOTE: Make sure all test equipment and cables are clear of any belts, pulleys, or other moving parts. 
Measure the voltage between the Generator Eyelet terminal and the (A804) Gen Sense circuit in the Generator 
harness connector. 


Start the engine and allow it to reach operating temperature. 
Is the voltage above 0.1 volts? 


Yes >> Heplace the Generator in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Со 07 


7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Generator and the 
Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-890 ENGINE ELECTRICAL DIAGNOSTICS - СРЕС---------------------РМ 
P1607-PCM INTERNAL SHUTDOWN TIMER SLOW RATIONALITY 


For a complete wiring diagram Refer to Section 8W. 


e When Monitored: 
With the ignition on and battery voltage greater than 10 volts. 


e Set Condition: 
An internal PCM failure has been detected. Two Trip Fault. Three good trips to turn off the MIL. 


Possible Causes 


PENDING TEMPERATURE SENSOR DTCS 


(F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR HIGH RESISTANCE 


(A931) FUSED В+ CIRCUIT OPEN OR HIGH RESISTANCE 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . PENDING TEMPERATURE SENSOR DTCS 
Turn the ignition on. 


NOTE: If any temperature sensor DTCs are present, allow the vehicle to cool completely before proceeding 
with this test. 
Start the engine and allow it to reach operating temperature. 
With the scan tool, select View DTCs. 
Are there any pending Engine Coolant Temperature sensor, Ambient Air Temperature sensor, or general 
temperature DTCs? 
Yes >> Diagnose and repair any temperature sensor DTCs and retest. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 2 


2. PCM IGNITION CIRCUITS OPEN OR HIGH RESISTANCE 


Turn the ignition off. 

Disconnect the PCM harness connector. 

With a 12-volt test light connected to ground, check the (F202) Fused Ignition Switch Output (Run-Start) circuit. 
With a 12-volt test light connected to ground, check the (A931) Fused B+ circuit. 

Check the circuits with the ignition switch in the OFF, ON, and START positions. 

NOTE: The test light should be illuminated and bright with the ignition switch in the ON and START posi- 


tions. Compare the brightness to that of a direct connection to the battery. 
Wiggle test the circuits while checking with the test light to check the circuit for an intermittent problem. 


Does the test light illuminate, or not illuminate, as expected in each of the ignition switch positions? 


Yes >> Со 103 


Мо >> Repair the circuit(s) as necessary. | an open fuse is found, inspect the circuit for а short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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СА POWERTRAIN CONTROL MODULE (PCM) 


Using the wiring diagram/schematic as a guide, inspect Powertrain Control Module power and ground circuits. 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data and wiggle test the wiring and connectors. 

Look for the any data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9-892 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 
U0001-CAN C BUS 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts. Engine run time greater 
than 3 seconds. 
e Set Condition: 
The PCM loses communication over the CAN C Bus circuit. The circuit is continuously monitored. 


Possible Causes 
CAN C BUS OPEN OR SHORTED CONDITION 


POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 

Ignition on, engine not running. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag- 
nostic procedures and for further possible causes. 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ------------------------ ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 893 
U0101-LOST COMMUNICATION WITH ТСМ 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts. Engine run time greater 
than 3 seconds. 
e Set Condition: 
The PCM doesn’t receive a Bus Message from the Transmission Control Module for 7 consecutive seconds. 
The circuit is continuously monitored. 


Possible Causes 


CAN C BUS OPEN OR SHORTED CONDITION 


POWERTRAIN CONTROL MODULE (PCM) 


Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the status Active for this DTC? 


Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag- 
nostic procedures and for further possible causes. 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE MODULE 


For a complete wiring diagramRefer to Section 8W. 
e When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts. Engine run time greater 
than 3 seconds. 
e Set Condition: 
The PCM doesn't receive an ABS message over the CAN C circuit for 7 consecutive seconds. The circuit is 
continuously monitored. 


Possible Causes 


CAN C BUS OPEN OR SHORTED CONDITION 


ANTI-LOCK BRAKE (ABS) MODULE 
FRONT CONTROL MODULE (FCM) 
POWERTRAIN CONTROL MODULE (PCM) 


Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 


Diagnostic Test 


1. ACTIVE DTC 


Ignition on, engine not running. 
With a scan tool, select View DTCs. 
Is the status Active for this DTC? 
Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag- 
nostic procedures and for further possible causes. 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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U0140-LOST COMMUNICATION WITH BODY CONTROL MODULE 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts. 

e Set Condition: 
The PCM doesn't receive a FCM message over the CAN C bus for 7 consecutive seconds. The circuit is 
continuously monitored. 


Possible Causes 


CAN C BUS OPEN OR SHORTED CONDITION 


BODY CONTROL MODULE (BCM) 
POWERTRAIN CONTROL MODULE (PCM) 


Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the status Active for this DTC? 
Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag- 

nostic procedures and for further possible causes. 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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U0141-LOST COMMUNICATION WITH IPM (FCM/TIPM) 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts. 
• Set Condition: 
The PCM doesn' receive a message from the TIPM over the CAN C circuit for 7 consecutive seconds. The 
circuit is continuously monitored. 


Possible Causes 


CAN C BUS OPEN OR SHORTED CONDITION 


TOTALLY INTEGRATED POWER MODULE (TIPM) 
POWERTRAIN CONTROL MODULE (PCM) 


Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the status Active for this DTC? 
Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag- 

nostic procedures and for further possible causes. 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ------------------------ ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 897 
U0155-LOST COMMUNICATION WITH CLUSTER 


For a complete wiring diagramRefer to Section 8W. 
e When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts. Engine run time greater 
than 3 seconds. 
e Set Condition: 
The PCM doesn't receive a Cluster message over the CAN C circuit for 7 consecutive seconds. The circuit is 
continuously monitored. 


Possible Causes 


CAN C BUS OPEN OR SHORTED CONDITION 


INSTRUMENT CLUSTER (CCN) 
TOTALLY INTEGRATED POWER MODULE (TIPM) 
POWERTRAIN CONTROL MODULE (PCM) 


Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the status Active for this DTC? 
Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag- 

nostic procedures and for further possible causes. 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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U0168-LOST COMMUNICATION WITH VEHICLE SECURITY MODULE (SKREEM/ 
WCM) 


For a complete wiring diagramRefer to Section 8W. 
e When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts. Engine run time greater 
than 3 seconds. 
e Set Condition: 
The PCM doesn't receive a SKREEM message over the CAN C circuit for 7 consecutive seconds. The circuit 
is continuously monitored. 


Possible Causes 


CAN C BUS OPEN OR SHORTED CONDITION 


SKREEM/WCM 
TOTALLY INTEGRATED POWER MODULE (ПРМ) 
POWERTRAIN CONTROL MODULE (РОМ) 


Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 


Diagnostic Test 


1. АСТМЕ ОТС 


NOTE: For vehicle communication problems, use Ше scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 

Ignition on, engine not running. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag- 
nostic procedures and for further possible causes. 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ------------------------ ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 899 
U110C-LOST FUEL LEVEL MESSAGE 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
Ignition on. 
e Set Condition: 
When the PCM does not receive a fuel level signal over the CAN C circuit. The circuit is constantly monitored. 


Possible Causes 


CAN C BUS CIRCUIT OPEN OR SHORTED 


TOTALLY INTEGRATED POWER MODULE (TIPM) 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) . 


Theory of Operation 


The fuel level signal is a direct input to the Cluster. The fuel level signal is sent to the TIPM over the CAN B bus 
circuit. The PCM receives the fuel level signal from the TIPM over the CAN C bus circuit. 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 

Ignition on, engine not running. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


2. U0141-LOST COMMUNICATION WITH IPM (FCM/TIPM) ALSO АСТМЕ 
With the scan tool read DTOs. 
Is the DTC U0141-LOST COMMUNICATION WITH IPM (FCM/TIPM) also set? 


Yes >> Perform the diagnostic procedure for U0141-LOST COMMUNICATION WITH IPM (FCM/TIPM) 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9-900 ENGINE ELECTRICAL DIAGNOSTICS - СЕС---------------------РМ 
U110E-LOST AMBIENT TEMPERATURE MESSAGE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Ignition on. 
e Set Condition: 
The PCM doesn't receive the ambient temperature signal over the CAN C bus from the TIPM. The circuit is 
continuously monitored. 


Possible Causes 


CAN C BUS CIRCUIT OPEN OR SHORTED 


TOTALLY INTEGRATED POWER MODULE (TIPM) 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Theory of Operation 


The ambient temperature sensor signal is a direct input to the TIPM. The TIPM sends the PCM the ambient tem- 
perature signal over the CAN C bus. 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 

Ignition on, engine not running. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Со To2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


2. U0141-LOST COMMUNICATION WITH IPM (FCM/TIPM) ALSO АСТМЕ 
With the scan tool read DTOs. 
Is the DTC U0141-LOST COMMUNICATION WITH IPM (FCM/TIPM) also set? 


Yes >> Perform the diagnostic procedure for ОТС U0141-LOST COMMUNICATION WITH IPM (FCM/TIPM). 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 901 
U110F-LOST FUEL VOLUME MESSAGE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Ignition on. 
e Set Condition: 
When the PCM does not receive a fuel volume signal from the TIPM over the CAN C circuit. The circuit is 
constantly monitored. 


Possible Causes 


CAN C BUS CIRCUIT OPEN OR SHORTED 


TOTALLY INTEGRATED POWER MODULE (TIPM) 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Theory of Operation 


The fuel level signal is a direct input to the Cluster. The fuel level signal is sent to the TIPM over the CAN B bus 
circuit. The PCM receives the fuel level signal from the TIPM over the CAN C bus circuit. 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 

Ignition on, engine not running. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со To2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT ОТС Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


2. U0141-LOST COMMUNICATION WITH IPM (FCM/TIPM) ALSO АСТМЕ 
With the scan tool read DTOs. 
Is the DTC U0141-LOST COMMUNICATION WITH IPM (FCM/TIPM) also set? 


Yes >> Perform the diagnostic procedure for U0141-LOST COMMUNICATION WITH IPM (FCM/TIPM). 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9-902 ENGINE ELECTRICAL DIAGNOSTICS - GPEC —————————————— ————————————— PM 
U1110-LOST VEHICLE SPEED MESSAGE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Ignition on. 
e Set Condition: 
The PCM doesn't receive a vehicle speed signal from the Anti-Lock Brake Module over the CAN C bus. 


Possible Causes 


CAN C BUS CIRCUIT OPEN OR SHORTED 


ANTI-LOCK BRAKE (ABS) MODULE 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) . 


Theory of Operation 
The РОМ receives the vehicle speed signal over the CAN C bus from the Ап оск Brake Module. 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 

Ignition on, engine not running. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


2. U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE MODULE ALSO SET 
With a scan tool, select View DTCs. 
Is the DTC U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE MODULE also set? 


Yes >> Perform the diagnostic procedure for U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE MOD- 
ULE. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 903 
U1113-LOST A/C PRESSURE MESSAGE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Ignition on. 
e Set Condition: 
The PCM doesn't receive the A/C Pressure signal over the CAN C bus from the TIPM. The circuit is contin- 
uously monitored. 


Possible Causes 


CAN C BUS CIRCUIT OPEN OR SHORTED 


TOTALLY INTEGRATED POWER MODULE (TIPM) 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Theory of Operation 


The A/C Pressure Transducer signal is a direct input to the TIPM. The TIPM sends the PCM the A/C pressure signal 
over the CAN C bus. 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 

Ignition on, engine not running. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со To2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


2. U0141-LOST COMMUNICATION WITH IPM (FCM/TIPM) ALSO АСТМЕ 
With the scan tool read DTOs. 
Is the DTC U0141-LOST COMMUNICATION WITH IPM (FCM/TIPM) also set? 


Yes >> Perform the diagnostic procedure for U0141-LOST COMMUNICATION WITH IPM (FCM/TIPM). 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9-904 ENGINE ELECTRICAL DIAGNOSTICS - СЕС---------------------РМ 
U1120-LOST WHEEL DISTANCE MESSAGE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Ignition on. 
e Set Condition: 
The PCM doesn't receive a vehicle speed signal from the Anti-lock brake Module over the CAN C bus. 


Possible Causes 


CAN C BUS CIRCUIT OPEN OR SHORTED 


ANTI-LOCK BRAKE (ABS) MODULE 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) . 


Theory of Operation 
The РОМ receives the vehicle speed signal over the CAN C bus from the Ап оск Brake Module. 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 

Ignition on, engine not running. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


2. U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE MODULE ALSO SET 
With a scan tool, select View DTCs. 
Is the DTC U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE MODULE also set? 


Yes >> Perform the diagnostic procedure for U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE MOD- 
ULE. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

No >> Нерасе and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ------------------------ ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 905 
U1403-IMPLAUSIBLE FUEL LEVEL SIGNAL 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Ignition on. 
e Set Condition: 
The fuel level message that the PCM is receiving is implausible. The circuit is continuously monitored. 


Possible Causes 


CAN B OPEN OR SHORTED 


INSTRUMENT CLUSTER (CCN) 
TOTALLY INTEGRATED POWER MODULE (TIPM) 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Theory of Operation 


The TIPM receives a fuel level signal over CAN B from the Cluster. The TIPM transmits the fuel level message to 
the PCM over the CAN C bus. 


Diagnostic Test 


1. АСТМЕ DTC 


NOTE: Diagnose all CAN B and C communication DTCs before continuing. 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 

Ignition on, engine not running. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


а: CAN B BUS COMMUNICATION DTCS ALSO АСТМЕ 
With a scan tool select View DTCs in the TIPM. 
Are any CAN B Bus DTCs active? 


Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING and per- 
form the appropriate diagnostic procedure. 
Perform BODY VERIFICATION TEST - VER 1. 

No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9-906 ENGINE ELECTRICAL DIAGNOSTICS - СЕС---------------------РМ 
U1411-IMPLAUSIBLE FUEL VOLUME SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Ignition on. 
e Set Condition: 
The fuel volume message the PCM is receiving is implausible. The circuit is continuously monitored. 


Possible Causes 


CAN B OPEN OR SHORTED 


INSTRUMENT CLUSTER (CCN) 
TOTALLY INTEGRATED POWER MODULE (TIPM) 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Theory of Operation 


The Front Control Module isn’t receiving a fuel volume signal over CAN B from the Cluster Module. The TIPM has 
to send the PCM a fuel volume signal over CAN C. The signal the TIPM sends over CAN C is implausible. 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 

Ignition on, engine not running. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


2. САМ B BUS HARDWARE DTCS ALSO АСТМЕ 
With a scan tool, select View DTOs in the TIPM. 


Are any CAN B Hardware related DTCs active? 
Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING and per- 
form the appropriate diagnostic procedure. 
Perform BODY VERIFICATION TEST - VER 1. 
No >> Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9 - 907 
U1412-IMPLAUSIBLE VEHICLE SPEED SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
Ignition on. 
e Set Condition: 
The PCM gets an implausible signal over the CAN C circuit from the ABS Module. The circuit is continuously 
monitored. 


Possible Causes 


CAN C BUS CIRCUIT SHORTED 


CAN C BUS CIRCUIT OPEN 


ANTI-LOCK BRAKE (ABS) MODULE 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Theory of Operation 
The ABS Module sends vehicle speed information over the CAN C Bus circuit to the PCM. 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 

Ignition on, engine not running. 

With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


2. DTC U0001-CAN C BUS IS ACTIVE IN THE PCM 
With a scan tool, select View DTCs. 
Is the DTC U0001-CAN C BUS Active in the PCM? 
Yes >> Refer to the Diagnostic Procedure for the U0001-CAN C BUS. 
No >> Go To 3 


9-908 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


3. ABS MODULE IS ACTIVE ON THE CAN C BUS 

Using the Network Review Screen on the scan tool, verify that the ABS Module is active on the bus. 
Is the ABS Module active on the bus? 

Yes >> Go To 4 


No >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for No 
Response diagnostic procedures. 
Perform BODY VERIFICATION TEST - VER 1. 


4. ОТС 00001-САМ C BUS АСТМЕ IN THE ЕСМ 
With the scan tool, select View DTOs in the FCM. 
Is the DTC U0001-CAN C BUS Active in the FCM? 


Yes >> Нерасе the ABS Module in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

No >> Heplace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ------------------------ ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 909 
U1417-IMPLAUSIBLE LEFT WHEEL DISTANCE SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
Ignition on. 
• Set Condition: 
The PCM gets an implausible signal over the CAN C circuit from the ABS Module. The circuit is continuously 
monitored. 


Possible Causes 


VEHICLE SPEED SENSOR DTC ACTIVE IN ANTI-LOCK BRAKE MODULE 
CAN C BUS CIRCUIT SHORTED 

CAN C BUS CIRCUIT OPEN 

ANTI-LOCK BRAKE (ABS) MODULE 

POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Theory of Operation 
The ABS Module sends an implausible distance signal over the CAN C Bus circuit to the PCM. 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the status Active for this DTC? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


2. ABS MODULE IS ACTIVE ON THE CAN C BUS 

Using the Network Review Screen on the scan tool, verify that the ABS Module is active on the bus. 
Is the ABS Module active on the bus? 

Yes >> Go To 3 


No >> Hefer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for No 
Response diagnostic procedures. 
Perform BODY VERIFICATION TEST - VER 1. 


9-910 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


d. DTCS STORED OR ACTIVE IN THE ABS MODULE 
With the scan tool, select View DTCs in the ABS Module. 
Are any DTCs active or stored in the ABS Module? 


Yes >> Hefer to section 5 - BRAKES - ABS ELECTRICAL DIAGNOSTICS and perform the appropriate diag- 
nostic procedure. 


Perform ABS VERIFICATION TEST — VER 1 
No >> Go to 4 


4. ACTIVE DTCS IN THE TIPM 


With the scan tool, select ECU View and select the TIPM. 
With the scan tool, select View DTCs in the TIPM. 


Are any ABS related DTCs active or stored in the TIPM? 


Yes >> Replace the ABS Module in accordance with the Service Information 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Replace and program the Powertrain Control Module per Service Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ------------------------- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 911 
U1418-IMPLAUSIBLE RIGHT WHEEL DISTANCE SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
Ignition on. 
• Set Condition: 
The PCM gets an implausible signal over the CAN C circuit from the ABS Module. The circuit is continuously 
monitored. 


Possible Causes 


VEHICLE SPEED SENSOR DTC ACTIVE IN ANTI-LOCK BRAKE MODULE 
CAN C BUS CIRCUIT SHORTED 


CAN C BUS CIRCUIT OPEN 
ANTI-LOCK BRAKE (ABS) MODULE 
POWERTRAIN CONTROL MODULE (PCM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Theory of Operation 
The ABS Module sends an implausible distance signal over the CAN C Bus circuit to the PCM. 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the network components allows access to the source of the problem. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the status Active for this DTC? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


2. ABS MODULE IS ACTIVE ON THE CAN C BUS 

Using the Network Review Screen on the scan tool, verify that the ABS Module is active on the bus. 
Is the ABS Module active on the bus? 

Yes >> Go To 3 


No >> Hefer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for No 
Response diagnostic procedures. 


Perform BODY VERIFICATION TEST – VER 1. 


9-912 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


d. DTCS STORED OR ACTIVE IN THE ABS MODULE 
With the scan tool, select View DTCs in the ABS Module. 
Are any DTCs active or stored in the ABS Module? 


Yes >> Hefer to section 5 - BRAKES - ABS ELECTRICAL DIAGNOSTICS and perform the appropriate diag- 
nostic procedure. 


Perform ABS VERIFICATION TEST — VER 1 
No >> Go to 4 


4. ACTIVE DTCS IN THE TIPM 


With the scan tool, select ECU View and select the TIPM. 
With the scan tool, select View DTCs in the TIPM. 


Are any ABS related DTCs active or stored in the TIPM? 


Yes >> Replace the ABS Module in accordance with the Service Information 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Replace and program the Powertrain Control Module per Service Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ------------------------ ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 913 
PRE-DIAGNOSTIC TROUBLESHOOTING PROCEDURE 


For a complete wiring diagram Refer to Section 8W. 


Diagnostic Test 


1. мо RESPONSE 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. 


Does the scan tool display a Vehicle Network problem or NO RESPONSE condition? 


Yes >> Refer to the appropriate BUS Communication test in Section 8 ELECTRONIC CONTROL MODULES - 
ELECTRICAL DIAGNOSTICS. 


No >> Go То 2 


2. мо START 


Does Ше vehicle have а NO START condition? 


Yes >> Check the vehicle for any DTC(s), including Vehicle Theft Security related DTC(s), that may cause а 
no-start condition. 
If no DTC(s) are present that relate to a no-start condition, refer to the Non DTC Diagnostic Procedures 
that relate to Fuel and Starting. 


No >> Go To З 


Ба VEHICLE REPAIR HISTORY AND TSB(s) 

Check the vehicle repair history for repairs that may relate to the current condition. 
Inspect the vehicle for aftermarket accessories that may have been installed incorrectly. 
Check for any TSB(s) related to the condition or DTC(s). 

If a TSB applies, follow the procedure outlined in the TSB. 


Select the appropriate response for the condition that applies: 
Performing a TSB procedure repaired the condition. 
Test Complete. 
Perform the PCM Verification Test Ver. 1. 


A DTC is present, no TSB applies, or the TSB didn't repair the condition. 
Go To 4 


No DTC(s) or conditions are present. 
Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 


4. VEHICLE INSPECTION 


WARNING: WHEN THE ENGINE IS OPERATING, DO NOT STAND IN A DIRECT LINE WITH THE FAN. DO NOT 
PUT YOUR HANDS NEAR THE PULLEYS, BELTS OR FAN. DO NOT WEAR LOOSE CLOTHING. 

Based on the diagnostic condition that applies, review the following list and perform any tests that relate to the 
condition: 

If multiple DTCs are set in the PCM, review the wiring schematics for problems in any shared supply or ground 
circuits. Refer to the diagnostic procedure for Checking the PCM Power and Ground Circuits. 

Inspect the air intake system and related tubes for damage, restriction, or poor connection. 

Inspect the exhaust system and related tubes for damage, restriction, or poor connection. 

Remove and inspect the Air Filter for excessive dirt and debris which may cause an air flow restriction. 

If the PCM detects and stores a DTC, the PCM also stores the environmental conditions under which the DTC was 
set. 

Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may assist when 
checking for an active DTC. 

With the scan tool, Clear the stored DTC(s). 


9-914 ENGINE ELECTRICAL DIAGNOSTICS - СЕС-------------------РМ 


Attempt to duplicate the environmental conditions under which the DTC was set. 


Review the DTC When Monitored and Set Conditions. If possible, try to duplicate the vehicle conditions under which 
the DTC conditions will be monitored. Operate the vehicle under those conditions. 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the component and the 
module. 


If the DTC(s) are fuel or air related, check the fuel level and quality. 
Were any repairs made that corrected the DTC or condition? 
Yes >> Test complete. 
Perform the PCM Verification Test Ver. 1. 
No >> Hefer to the diagnostic test procedure related to the DTC. 


РМ ——————————————————————- ENGINE ELECTRICAL DIAGNOSTICS - GPEC 9- 915 
"INTERMITTENT DTC 


For a complete wiring diagram Refer to Section 8W 


Diagnostic Test 


1 . INTERMITTENT DTC 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

The conditions necessary to set this DTC are not present at this time. 

Review the scan tool environmental data. If possible, try to duplicate the conditions under which the DTC set. 

If applicable, actuate the component with the scan tool. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change, the actuation to be interrupted, or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins (TSBs) that may apply. 

Turn the ignition off. 

Visually inspect the related wire harness. Disconnect all the related harness connectors. Look for any chafed, 
pierced, pinched, partially broken wires and broken, bent, pushed out, or corroded terminals. 

Perform a voltage drop test on the related circuits between the suspected component and the PCM. 

Inspect and clean all PCM, engine, and chassis grounds that are related to the most current DTC. 

If numerous trouble codes were set, use a schematic and inspect any common ground or supply circuits. 

For intermittent Misfire DTCs check for restrictions in the Intake and Exhaust system, proper installation of Sensors, 
vacuum leaks, and binding components that are run by the accessory drive belt. 


Use the scan tool to perform a System Test if one applies to the component. 
A co-pilot, data recorder, and/or lab scope should be used to help diagnose intermittent conditions. 


Were any problems found during the above inspections? 


Yes >> Perform the necessary repairs. 
Perform the PCM Verification Test Ver. 1. 


No >> Test Complete. 


9-916 ENGINE ELECTRICAL DIAGNOSTICS - СЕС---------------------РМ 
*CHECKING THE FUEL DELIVERY SYSTEM 


For a complete wiring diagram Refer to Section 8W. 


Possible Causes 


RESTRICTED FUEL SUPPLY LINE 
FUEL PUMP INLET STRAINER PLUGGED 


FUEL PUMP GROUND CIRCUIT 
PLUGGED FUEL PUMP INLET 
FUEL PUMP MODULE 


Diagnostic Test 


1 . FUEL PUMP OPERATION 


Ignition on, engine not running. 
With a scan tool, actuate the Fuel System test. 


NOTE: It may be necessary to use a mechanics stethoscope in the next step. 
Listen for fuel pump operation at the fuel tank. The fuel pump should operate smoothly with no excessive noise. If 
the pump has excessive noise such as grinding, the pump should be replaced. 


CAUTION: Stop АП Actuations. 

Does the Fuel Pump sound to be operate normally? 
Yes >> Go to 2 
No >> Go to 7 


2. FUEL PRESSURE 
Turn the ignition off. 


WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Install a fuel pressure gauge. 
Ignition on, engine not running. 
With the scan tool, actuate the Fuel Pump and observe the fuel pressure gauge. 
NOTE: Fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
CAUTION: Stop АП Actuations. 
Choose a conclusion that best matches your fuel pressure reading. 
Below Specification 
Go to 3 
Within Specification 
Test Complete. 
Above Specification 
Replace the Fuel Pump Module in accordance with the Service Information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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3. RESTRICTED FUEL SUPPLY LINE 
Turn the ignition off. 


WARNING: The fuel system is under a constant pressure even with the engine off. Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. 
Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 
Install special tool #6539 (5/16”) ог #6631 (3/8") fuel line adapter and the fuel pressure gauge between the fuel sup- 
ply line and the fuel pump module. 
Ignition on, engine not running. 
With the scan tool, actuate the Fuel Pump and observe the fuel pressure gauge. 
NOTE: Fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
CAUTION: Stop All Actuations. 
15 the fuel pressure within specification now? 


Yes >> Repair/replace fuel supply line as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 4 


4. SADDLE FUEL TANK 


Is the vehicle equipped with a saddle type fuel tank? 


Yes >> Со to 5 
No >> Со 106 


$} CHECKING FUEL TANK SIPHON НОЗЕ AND FUEL LINE 
Turn the ignition off. 


WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Gain access to the Fuel Pump Module and the Fuel Tank Module. 
Inspect the following fuel components: 

e Fuel line and siphon hose between the Fuel Pump Module and the Fuel Tank Module. Look for disconnected 

and/or damaged lines or hoses. 
e Fuel Pressure Regulator not properly seated in the module. 


Were the above items in good working condition? 


Yes >> Со 106 


Мо >> Repair ог replace аз necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


6. CHECKING THE FUEL PUMP INLET 
Turn the ignition off. 
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WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Remove the Fuel Pump Module and Fuel Tank Module (if equipped), inspect the Fuel Inlet and the bottom of the 
fuel tank for debris that could cause the fuel pump inlet to be plugged. 


Is the Fuel Pump Inlet plugged? 


Yes >> Repair/Replace as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Fuel Pump Module. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


7. FUEL PUMP MOTOR GROUND CIRCUIT 
Turn the ignition off. 


Disconnect the Fuel Pump Module harness connector. {5} 
Using a 12-volt test light to battery voltage, probe the Fuel Pump Motor Ж 
Ground circuit in the Fuel Pump Module harness connector. Go) 


NOTE: The test light should be illuminated and bright. Compare — е 
the brightness to that of a direct connection to the battery. 


Does the test light illuminate brightly. 


Yes >> Replace the Fuel Pump Module in accordance with the Ser- 4 1 
vice information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Repair the Fuel Pump Motor Ground circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


MODULE- MODULE- 
FUEL FUEL 

PUMP C1 PUMP 
(AWD) (FWD) 


81844682 
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*ENGINE CRANKS BUT DOES NOT START 


For a complete wiring diagram Refer to Section 8W. 


Possible Causes 


NO START PRE-TEST 
POWERTRAIN FUSES OPEN 


SECONDARY INDICATORS PRESENT 
ENGINE MECHANICAL PROBLEM 
FUEL CONTAMINATION 


Diagnostic Test 


1. мо START PRE-TEST 


NOTE: The following list of items must be checked before continuing with any no start tests. 

The battery must be fully charged and in good condition. A low charged battery may produce invalid test results. If 
the battery is low, charge the battery and then attempt to start the vehicle by cranking the engine for 15 seconds, 
3 consecutive times. This will allow any DTCs to set that may have been erased due to a dead battery. 


Attempt to communicate with the PCM using the scan tool. If the PCM is experiencing a no response condition, 
refer to section 8 Electrical Electronic Control Module Electrical Diagnostics for the proper tests. 


Read the PCM DTOs with the scan tool. If any DTCs are present, they must be repaired before continuing with any 
other No Start diagnostic tests. Refer to the Table of Contents for the related P-code that is reported by the PCM. 


Inspect all fuses in the TIPM and the Junction Box. If an open fuse(s) is found, check the related circuit(s) for a 
short to ground or high resistance. 


Using a test light, check the Powers and Ground to the PCM. The test light must illuminate brightly as if jumpered 
across a battery. 


Attempt to communicate with the Instrument Cluster and VTSS. If you are unable to establish communications refer 
to 8 Electrical Electronic Control Module Electrical Diagnostics for the proper Diagnostic procedures. 


The Sentry Key Immobilizer System must be operating properly. Check for proper communication with the scan tool 
and check for DTCs that may be stored in the Sentry Key Immobilizer Module (SKREEM). Repair the DTC(s) before 
continuing. 
If no DTCs are found, using the scan tool, select Clear PCM (BATT Disconnect). 
Crank the engine several times. Using the scan tool, read DTCs. If a DTC is present perform the DTC diagnostics 
before continuing. 

Were any problems found? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 2 


2. OPEN FUSE 
Check for any open fuses in both TIPM or Junction Block that may be related to the no start condition. 


NOTE: If an open fuse is found, inspect the related circuit(s) for a short to ground or high resistance. 
Are any of the fuses open? 
Yes >> Replace the open fuse and check the related circuit(s) for a short to ground. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 3 
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3. SECONDARY INDICATORS PRESENT 


NOTE: Diagnose only the Secondary Indicators that would cause a no start. 
Ignition on, engine not running. 
With the scan tool, check the Secondary Indicators while cranking the engine that would cause a no start condition. 


Are there any Secondary Indicators present while cranking the engine? 


Yes >> Refer to the Engine Electrical Diagnostics group and perform the tests related to the no start secondary 
indicator that is reported by the scan tool. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Goto4 


4. POSSIBLE MECHANICAL PROBLEMS 

Check for any of the following conditions/mechanical problems. 

ENGINE VALVE TIMING - must be within specifications, check for broken timing components 
ENGINE COMPRESSION - must be within specifications 

ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 


Are there any engine mechanical problems? 


Yes >> Нера as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to 5 


5. FUEL PUMP DELIVERY 


Verify that the Fuel tank is not empty before continuing. 
Follow the diagnostics for Checking Fuel Delivery in the Driveability section of this section. 


Was the No Start condition solved after following the above diagnostic test? 


Yes >> Test Complete. 


No >> Check for contamination/water in the fuel. Make sure the fuel being used in this vehicle meets manu- 
factures Fuel Requirement, refer to the service manual. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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*FUEL PRESSURE LEAK DOWN 


For a complete wiring diagram Refer to Section 8W. 


Possible Causes 


FUEL PUMP MODULE 


FUEL INJECTOR(S) 


Diagnostic Test 


1. FUEL PUMP MODULE 


NOTE: Before continuing visually and physically inspect the fuel delivery system for external leaks or dam- 
age. Repair / replace as necessary. 

Turn the ignition off. 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Install special tool #6539 (5/16") ог #6631 (3/8") fuel line adapter. 

Install the fuel pressure gauge. 

Start the engine and allow the fuel system to reach maximum pressure. 

Turn the ignition off. 

NOTE: Fuel specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). If the fuel pressure is not within specifi- 
cation refer to Checking The Fuel Delivery System. 

Using special tool #C4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and the 
engine. 

Monitor the fuel pressure gauge for a minimum of 5 minutes. 

NOTE: The pressure should not fall below 241 KPa (35 psi) 


Does the fuel pressure drop? 


Yes >> Replace Fuel Pump Module. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 2 


2. FUEL INJECTOR(S) 


WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Remove special tool #C4390. 

Start the engine and allow the fuel system to reach maximum pressure. 

Turn the ignition off. 

NOTE: NOTE: Fuel specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 


Using special tool #C4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and fuel 
pump module. 


Monitor the fuel pressure gauge for a minimum of 5 minutes. 
NOTE: The pressure should not fall below 241 KPa (35 psi) 
Does the fuel pressure drop? 
Yes >> Replace the leaking fuel injectors. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Test Complete. 
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*HARD START FUEL SYSTEM 


For a complete wiring diagram Refer to Section 8W. 


Possible Causes 


FUEL CONTAMINATION 
RESTRICTED FUEL SUPPLY LINE 


FUEL PUMP INLET STRAINER PLUGGED 
FUEL PUMP MODULE 

FAULTY FUEL PUMP MODULE 

FUEL INJECTOR(S) 


Diagnostic Test 


1 . CHECKING FUEL PRESSURE 
Turn the ignition off. 


WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Install a fuel pressure gauge at the engine. 
Ignition on, engine not running. 
With a scan tool, actuate the Fuel Pump and observe the fuel pressure gauge. 
NOTE: NOTE: Fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 

Choose a conclusion that best matches your fuel pressure reading. 
Below Specification 

Go to 2 


Within Specification 
Go to 4 


2. RESTRICTED FUEL SUPPLY LINE 
Turn the ignition off. 


WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Raise vehicle on hoist, and disconnect the fuel supply line at the fuel pump module. 


Install special tool #6539 (5/16") #6631(3/8") fuel line adapter and the fuel pressure gauge between the fuel supply 

line and the fuel pump module. 

Ignition on, engine not running. 

With the scan tool, actuate the Fuel Pump and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 

Is the fuel pressure within specification? 

Yes >> Visually and physically inspect the fuel supply lines between the fuel tank and the fuel rail. Repair/re- 
place as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to З 
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3. CHECKING THE FUEL PUMP INLET 
Turn the ignition off. 


WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Remove the Fuel Pump Module and Fuel Tank Module (if equipped), inspect the Fuel Pump Inlet and the bottom of 
the fuel tank for debris that could cause the fuel pump inlet to be plugged. 


15 the Fuel Inlet Strainer plugged? 


Yes >> Repair/Replace as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Fuel Pump Module. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


4. FUEL PUMP MODULE 


NOTE: Before continuing visually and physically inspect the fuel delivery system for external leaks or dam- 
age. Repair / replace as necessary. 

Turn the ignition off. 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Install special tool 46539 (5/16") or #6631 (3/8") fuel line adapter. 


Install the fuel pressure gauge. 
Start the engine and allow the fuel system to reach maximum pressure. 
Turn the ignition off. 
NOTE: Fuel specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
Using special tool #С4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and the 
engine. 
Monitor the fuel pressure gauge for a minimum of 5 minutes. 
NOTE: The pressure should not fall below 241 KPa (35 psi). 
Does the fuel pressure drop below 241 KPa (35 psi)? 


Yes >> Replace Fuel Pump Module. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to 5 


D. FUEL INJECTOR(S) 


WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser- 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

Remove special tool #С4390. 

Start the engine and allow the fuel system to reach maximum pressure. 

Turn the ignition off. 

NOTE: Fuel specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 

Using special tool #С4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and fuel 
pump module. 

Monitor the fuel pressure gauge for a minimum of 5 minutes. 
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NOTE: The pressure should not fall below 241 KPa (35 psi) 
Does the fuel pressure drop below 241 KPa (35 psi)? 
Yes >> Replace the leaking fuel injectors. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Check the fuel for contaminants. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


PM 
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*NO CRANK CONDITION 


For a complete wiring diagram Refer to Section 8W. 


Possible Causes 


MECHANICAL CONDITION 

BATTERY CIRCUIT RESISTANCE TOO HIGH 
START ENABLE CIRCUITS 

TRANSMISSION RANGE SENSOR 


FUSED IGNITION SWITCH OUT (START) 

CLUTCH INTERLOCK SWITCH SIGNAL CIRCUIT 
CLUTCH INTERLOCK SWITCH GROUND CIRCUIT 
CLUTCH INTERLOCK SWITCH 

STARTER 


Diagnostic Test 


1 . MECHANICAL CONDITION 


NOTE: Check and diagnose all the TIPM DTC(s) before continuing. 
NOTE: Ensure the Gear selector is in Park or Neutral. 
NOTE: Verify the battery is fully charged and capable of passing a load test before continuing. 


WARNING: Make sure the battery is disconnected, then wait two minutes before proceeding. Failure to do 
so may result in personal injury or possible death. 
Turn the engine over by hand to make sure the engine is not seized. 


Is the engine able to turn over? 
Yes >> Go to 2 


No >> Repair the mechanical condition preventing the starter motor from cranking. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


2. EXCESSIVE RESISTANCE IN THE BATTERY CIRCUIT 


Connect the battery cables. 
Turn the ignition off. 
Check the Battery Cables for excessive resistance using the service information procedure. 


Did either Battery Cable have a voltage drop greater than 0.2 of a volt? 


Yes >> Repair the excessive resistance in the Battery circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to З 


3 . MANUAL TRANSMISSION 


Is this vehicle equipped with a Manual transmission? 


Yes >> Со to 8 
No >> Go to 4 
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4. START ENABLE OPERATION (ATX) 

Turn ignition on. 

Using a scan tool, monitor the Ignition Start Switch Sense. 
Turn the ignition switch to the crank position. 


Does the Ignition Start Switch Sense state change from Low to High? 


Yes >> Ensure the battery connection is clean and fastened tightly to the Starter. If OK, replace the Starter in 
accordance with the Service Information. 


No >> Со to 5 


5. START ENABLE CIRCUIT (ATX) 


Turn the ignition off. 
Disconnect the PCM harness connector. 


Using a 12-volt test light connected to ground, probe the Start Enable 
circuit in the PCM harness connector while holding the ignition key in 
the start position. 


Does the test light illuminate brightly? 


Yes >> Replace the PCM in accordance with the Service Informa- 
tion. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со 106 


MODULE- 

POWERTRAIN 

CONTROL C1 
(Gas) 


81865се1 


6. TRANSMISSION RANGE SENSOR (ATX) 
Turn the ignition off. 


Test light still in the above position. 
Disconnect the Transmission Range Sensor harness connector. 


Using a jumper wire, connect one end to the Start Enable circuit and 
the other to the Fused Ignition Switch Output (Start) circuit in the Trans- 
mission Range Sensor harness connector. 


Turn the ignition to the crank position. 


Does the test light illuminate brightly? 


Yes >> Replace Transmission Range Sensor harness. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 7 


MODULE- 

POWERTRAIN 

CONTROL C1 
(Gas) 


81865се1 
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ra FUSED IGNITION SWITCH OUTPUT (START) CIRCUIT (ATX) 


Turn the ignition off. 

Using а 12-volt test light connected to ground, probe the Fused Ignition 
Switch Output (Start) circuit in the Transmission Range Sensor harness 
connector. 

Turn the ignition to the crank position. 


Does the test light illuminate brightly? 


Yes >> Repair the Start Enable circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Check the Fused Ignition Switch Output (Start) circuit for an 
open. If OK, replace the TIPM in accordance with the Ser- 
vice Information. 

Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


SENSOR- 
TRANSMISSION 
RANGE 


81865ce6 


8. START ENABLE OPERATION (MTX) 

Turn ignition on. 

Using a scan tool, monitor the Ignition Start Switch Sense. 
Turn the ignition switch to the crank position. 


Does the Ignition Start Switch Sense state change from Low to High? 


Yes >> Со to 10 
No >> Go to 9 


9. STATER ENABLE CIRCUIT (MTX) 
Turn the ignition off. 


Disconnect the PCM harness connector. 


Using a 12-volt test light connected to ground, probe the Start Enable 
circuit in the PCM harness connector while holding the ignition key in 
the start position. 


Does the test light illuminate brightly? 


Yes >> Replace the PCM in accordance with the Service informa- 
tion. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Check the Start Enable circuit. If OK, replace the TIPM in 
accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


MODULE- 

POWERTRAIN 

CONTROL C1 
(Gas) 


81865се1 
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1 0. CLUTCH INTERLOCK OPERATION (MTX) 


PM 


Turn ignition on. 
Using a scan tool, monitor the Clutch Switch. 
Press the Clutch in and out. 


Does Clutch Switch display Released and then Pressed? 


Yes >> Replace the Starter in accordance with the Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 11 


11. CLUTCH INTERLOCK OPERATION (MTX) 


Turn the ignition off. 
Disconnect the PCM harness connector. 


Using a 12-volt test light connected to battery voltage, probe the Clutch 
interlock Signal circuit in the PCM harness connector while pressing the 
clutch pedal in. 


Does the test light illuminate brightly? 


Yes >> Replace the PCM in accordance with the Service informa- 
tion. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 12 


12. CLUTCH INTERLOCK SWITCH (MTX) 


MODULE- 

POWERTRAIN 

CONTROL C1 
(Gas) 


81865се1 


Turn the ignition off. 
Test light still in the above position. 
Disconnect the Clutch Interlock Switch harness connector. 


Using a jumper wire, connect one end to the Clutch Interlock Switch 
Signal circuit and the other to the Clutch Interlock Switch ground circuit 
in the Clutch Interlock Switch harness connector. 


Does the test light illuminate brightly? 


Yes >> Replace Clutch Interlock Switch. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to 13 


MODULE- 

POWERTRAIN 

CONTROL C1 
(Gas) 


50 


81865cf3 
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1 3. CLUTCH INTERLOCK OPERATION (MTX) 


Remove the jumper wire. 
Using a 12-volt test light connected to battery voltage, probe the Clutch 
Interlock Switch ground circuit. 


Does the test light illuminate brightly? 


Yes >> Repair the Clutch Interlock Switch ground circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 

No >> Repair the Clutch Interlock Switch signal circuit. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


SWITCH- 
CLUTCH 
INTERLOCK 
(MTX) 


81865cf7 
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*NO RESPONSE WITH A NO START CONDITION 


For a complete wiring diagram Refer to Section 8W. 


Possible Causes 


A931) FUSED B+ CIRCUIT (PCM) 

F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUITS (PCM) 
7925) PCM GROUND CIRCUITS (PCM) 

K51) MAIN RELAY CONTROL CIRCUIT 


1 
4) FUSED В+ CIRCUIT (MAIN RELAY) 

A935) FUSED В+ CIRCUIT (MAIN RELAY) 

K542) MAIN RELAY OUTPUT CIRCUIT (TO TIPM) 

F342/F343/344) MAIN RELAY OUTPUT CIRCUIT (TO PCM) 

TIPM 

PCM 


Diagnostic Test 


1. (A931) FUSED B+ CIRCUIT (PCM) 


NOTE: The scan tool and cable must be operating properly for the 
results of this test to be valid. 


NOTE: Make sure the ignition switch was on while trying to com- ^ 
municate with the PCM. 

Turn the ignition off. 

Disconnect the C1 PCM harness connectors. 

Using a 12-volt test light connected to ground, probe the (A931) Fused 
B+ circuit in the PCM harness connector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


Yes >> Go to 2 


MODULE- 


No >> Repair the open or short to ground in the (A931) Fused B+ ешын 
circuit. Inspect and replace fuses as necessary. лз) 817b4ba8 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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2. (F202) IGNITION SWITCH OUTPUT (RUN-START) CIRCUITS (PCM) 


Turn the ignition on. 


Using a 12-volt test light connected to ground, probe the (F202) Fused 
Ignition Switch Output circuit in the PCM harness connector. 


Turn the ignition to run. 


NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


Yes >> Со to З 


No >> Repair the (F202) Ignition Switch Output circuits. Inspect 
and replace fuses as necessary. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


MODULE- 
POWERTRAIN 
CONTROL C1 


(eas) 817b4bb1 


3. (2925) GROUND CIRCUITS (PCM) 


Turn the ignition off. 

Using a 12-volt test light connected to battery voltage, probe both the 
(2925) PCM ground circuits 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 


Does the test light illuminate brightly at both terminals? 


Yes >> Go to 4 


No >> Repair the Ground circuit(s). 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


зезезеозеозеозеоз 


MODULE- 4 
POWERTRAIN 
CONTROL C1 


7 817b4bac 


9-932 ENGINE ELECTRICAL DIAGNOSTICS - GPEC PM 
4. (A14) FUSED B+ CIRCUIT (MAIN RELAY) 

Turn the ignition off. 

Remove the Main Relay. T 


Using a 12-volt test light connected to ground, probe the (A14) Fused 
В+ circuit at the Main Relay terminal. 


NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


Yes >> Со to 5 


No >> Repair the (A14) Fused B+ circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


RELAY- 
MAIN 
(IN F/RB) 


81867а86 
Б, (A935) FUSED В+ CIRCUIT (MAIN RELAY) 

Using a 12-volt test light connected to ground, probe the (A935) Fused 

В+ circuit at the Main Relay terminal. ru 


NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


Yes >> Со 106 


Мо >> Repair the (A935) Fused B+ circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


B6 


RELAY- 
MAIN 
(IN F/RB) 


81865c9e 
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6. (F342) MAIN RELAY OUTPUT CIRCUITS 

Turn the ignition on. 

Using a jumper wire, jumper across the Main Relay from (K542) Main {Sk 
Relay Output circuit and the (A14) Fused B+ circuit. 


With a 12-volt test light connected to ground, probe the (F342) Main 
Relay Output circuits in the PCM harness connector. 


NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 


Does the test light illuminate brightly at both terminals? 


Yes >> Go to 8 
No >> Go to 7 


7. (K542) MAIN RELAY OUTPUT CIRCUIT 


MODULE- 
POWERTRAIN 
CONTROL C1 
(eas) 


81865cc6 


Jumper wire still installed. 
Disconnect the C8 TIPM harness connector. 
Using a 12-volt test light connected to ground, probe the (K542) Main 
Relay Output circuit in the TIPM harness connector. 
NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 


Yes >> Repair the (K542) Main Relay Output circuit between the 
TIPM and the Main Relay. Inspect the related fuses. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
No >> Hepair the (F342) Main Relay Output circuit(s). 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


8. MAIN RELAY OUTPUT 


22 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C8 


81865cce 


Turn the ignition off. 

Remove one end of the jumper wire. 

Connect the PCM harness connector. 

Turn the ignition on. 

Return the jumper wire across the Main Relay. 

Using a scan tool, attempt to communication with the PCM. 


Were you able to communication with the PCM? 


Yes >> Go to 9 
No >> Go to 11 
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9. MAIN RELAY 


PM 


NOTE: To continue the following test, leave the jumper wire in 
place with the ignition on. 
Using the scan tool, actuate the Main Relay. 
Using a 12-volt test light connected to battery voltage, probe the (K51) 
Main Relay Control circuit in the Main Relay connector. 

Does the test light illuminate and flash on and off? 


Yes >> Replace the Main Relay. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 10 


1 0. (K51) MAIN RELAY CONTROL CIRCUIT 


RELAY- 
MAIN 
(IN F/RB) 


81865cd8 


Turn the ignition off. 

Disconnect the PCM harness connector. 

Disconnect the C1 PCM harness connector. 

Measure the resistance of the (K51) Main Relay Control circuit between 
the PCM harness connector and the Main relay connector. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the open in the (K51) Main Relay Control circuit. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace and program the Powertrain Control Module per 
Service Information. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


MODULE- 
POWERTRAIN 
CONTROL C1 

(GAS) 


RELAY- 
MAIN 
(IN F/RB) 


81865cdc 


РМ 


11. (065) САМ С BUS (4) CIRCUIT OPEN 
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Turn the ignition off. 
Disconnect the TIPM harness connector. 
Measure the resistance of the (065) CAN C Bus (+) circuit between the 
TIPM connector and the PCM harness connector. 
Is the resistance below 5.0 ohms? 


Yes >> Со to 12 
No >> Repair the (065) CAN C Bus (+) circuit for an open. 


Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


12. (D64) CAN C BUS (-) CIRCUIT OPEN 


MODULE- 
POWERTRAIN 
CONTROL C1 

(GAS) 


=), j 


пспппппсо 


оспспсопопо 


rns 


MODULE- 
TOTALLY 
INTEGRATED 
POWER СЗ 


9 


817b4bb5 


Measure the resistance of the (D64) CAN C Bus (-) circuit between the 
TIPM connector and the PCM harness connector. 


15 the resistance below 5.0 ohms? 


Yes >> Replace and program the Powertrain Control Module in 
accordance with the service information. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 

No >> Repair the (D64) CAN C Bus (-) circuit for an open. 
Perform the PCM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


MODULE- 
POWERTRAIN 
CONTROL C1 

(GAS) 


ШЗ 


[= = = = Шш е вк Ж нш 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C3 


опопопспо 9 
Pils BN 


817b4bb9 
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VERIFICATION TEST 


For a complete wiring diagram Refer to Section 8W. 


Diagnostic Test 


1 . SELECT THE PROPER VERIFICATION TEST 


Select the verification test for the repair that has been completed: 
Speed Control repair 
Go To 2 
Charging System repair 
Go To 3 
No Start repair 
Go To 4 


АП other repairs 
Go To 5 


2. SPEED CONTROL VERIFICATION TEST 

1. Inspect the vehicle to verify that all engine components are properly installed and connected. Reassemble and 
reconnect components as necessary. 

2. With the scan tool, erase all diagnostic trouble codes (DTCs). 

3. Road test the vehicle at a speed above 60 km/h (35 MPH). 

4. Press the Cruise On/Off switch to turn the speed control on. 

5. Move the speed control switch to the Set/Decel position. If the speed control does not engage, the repair is not 
complete, continue with step 12. 

6. Move the speed control switch to the Resume/Accel position. If the vehicle speed does not increase by 3 km/h 
(2 MPH), the repair is not complete, continue with step 12. 

7. Using caution, press and release the brake pedal. If the speed control does not disengage, the repair is not 
complete, continue with step 12. 

8. With the vehicle speed at least 60 km/h (35 MPH), move the speed control switch to the Resume/Accel position. 
If the speed control does not resume at the previously set speed, the repair is not complete, continue with step 12. 
9. Move the speed control switch to the Set/Decel position. If the vehicle does not decelerate, the repair is not 
complete, continue with step 12. 

10. Hold the speed control switch in the Set/Decel position and release the switch with the vehicle speed above 60 
km/h (35 MPH). If the vehicle speed does not adjust and set a new vehicle speed, the repair is not complete, 
continue with step 12. 

11. With the speed control engaged, press the Cruise On/Off switch. If the speed control does not disengage, the 
repair is not complete, continue with step 12. 

12. If the vehicle did not successfully perform all of the previous steps, check for Technical Service Bulletins (TSBs) 
that pertain to this speed control problem and then, if necessary, return to the Symptom List. 

13. If the vehicle successfully performed all of the previous steps, the speed control system is now functioning as 
designed. The repair is now complete. 


Are any DTCs or symptoms remaining? 


Yes >> Repair is not complete, refer to the appropriate diagnostic procedure. 
No »» Hepair is complete. 
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d. CHARGING SYSTEM VERIFICATION TEST 

1. Inspect the vehicle to verify that all engine components are properly installed and connected. Reassemble and 
reconnect components as necessary. 

. With the scan tool, erase all diagnostic trouble codes (DTOs). 

. Start the engine. 

. Raise the engine speed to 2000 RPM for at least 30 seconds. 

. Allow the engine to idle. 

. Turn the ignition off for 20 seconds. 

. Turn the ignition on. 

. With the scan tool, read PCM DTOs. 


. If this DTC has set again, or another DTC has set, look for any Technical Service Bulletins (TSBs) that may relate 
to this condition. Return to the Symptom List if necessary. 


10. If the charging system is functioning correctly and there are no DTCs, the repair is now complete. 


ооо тл FW го 


Are апу DTCs or symptoms remaining? 


Yes >> Repair is not complete, refer to the appropriate diagnostic procedure. 
No >> Hepair is complete. 


4. NO START VERIFICATION TEST 


NOTE: IMPORTANT! If the Powertrain Control Module or Sentry Key Immobilizer Module has been replaced, 
verify the programming procedure for the module has been performed in accordance with the Service Infor- 
mation. 

2. Inspect the vehicle to verify that all engine components are properly installed and connected. Reassemble and 
reconnect components as necessary. 

3. Inspect the engine oil for contamination. If it is contaminated, change the oil and filter. 

4. With the scan tool, erase all diagnostic trouble codes (DTCs). 

5. Turn the ignition off for at least 10 seconds. 

6. Attempt to start the engine. 

7. If the engine will not start, refer to any Technical Service Bulletins (TSBs) that may relate to this condition. Return 
to the Symptom List if necessary. 

8. If the engine starts and continues to run, the repair is now complete. 


Are any DTCs or symptoms remaining? 


Yes >> Repair is not complete, refer to the appropriate diagnostic procedure. 
No »» Hepair is complete. 
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5. ROAD TEST VERIFICATION TEST 
1. Inspect the vehicle to verify that all engine components are properly installed and connected. Reassemble and 
reconnect components as necessary. 


2. If this verification procedure is being performed after a non-DTC test, perform steps З and 4. If not, proceed to 
step 5. 


3. Check to see if the initial symptom still exists. If there are no trouble codes and the symptom no longer exists, the 
repair was successful and testing is now complete. 


4. If the initial or another symptom exists, the repair is not complete. Check all pertinent Technical Service Bulletins 
(TSBs) and return to the Symptom List if necessary. 


5. For previously read DTCs that have not been dealt with, return to the Symptom List and follow the diagnostic 
path for that DTC; otherwise, continue. 


6. If the Powertrain Control Module (PCM) has been replaced, continue with step 9. 

7. With the scan tool, erase all diagnostic trouble codes (DTCs), then disconnect the scan tool. 

8. Turn the ignition off for at least 10 seconds. 

9. If equipped with a Transfer Case Position Switch, perform step 10, otherwise, continue with step 11. 

10. With the ignition switch on, place the Transfer Case Shift Lever in each gear position, stopping for 15 seconds 
in each position. 

11. Road test the vehicle. For some of the road test, go at least 64 km/h (40 MPH). If this test is for an A/C Control 
condition, drive the vehicle for at least 5 minutes with the A/C on. 

12. At some point, stop the vehicle and turn the engine off for at least 10 seconds, then restart the engine and 
continue. 

13. Upon completion of the road test, turn the engine off and check for DTCs with the scan tool. 

14. If the repaired DTC has set again, the repair is not complete. Check for any pertinent Technical Service Bulletins 
(TSBs) and return to the Symptom List. If there are no DTCs, the repair was successful and is now complete. 


Are any DTCs or symptoms remaining? 


Yes >> Repair is not complete, refer to the appropriate diagnostic procedure. 
No >> Repair is complete. 
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ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


P0201-FUEL INJECTOR 1 CIRCUIT / OPEN . 1012 
P0202-FUEL INJECTOR 2 CIRCUIT / OPEN . 1017 
P0203-FUEL INJECTOR 3 CIRCUIT / OPEN . 1022 
P0204-FUEL INJECTOR 4 CIRCUIT / OPEN . 1027 
P0234-TURBOCHARGER OVERBOOST 


CONDITION: «eii teeta вена 1032 
P0236-BOOST PRESSURE SENSOR 
РЕНҒОНВМАМСЕ......................... 1035 
P0237-TURBO BOOST PRESSURE SENSOR 
СІНСӨІТ(ОМУ........................... 1039 
P0238-TURBO BOOST PRESSURE SENSOR 
CIRCUIT HIGH ......................... 1045 


P0263-CYLINDER 1 CONTRIBUTION/ 
BALANCE ——— 1050 


TABLE OF CONTENTS 
page page 
ENGINE ELECTRICAL DIAGNOSTICS - DIESEL P0266-CYLINDER 2 CONTRIBUTION/ 
DIAGNOSIS AND TESTING BALANCE савана ас Ro фа RA CERRAR 1052 
P0016-CRANKSHAFT / CAMSHAFT TIMING P0269-CYLINDER 3 CONTRIBUTION/ 
МІБАМСОММЕМТ.......................... 943 ВАГАМСЕ азнав ваа н: 1054 
P0045 - TURBOCHARGER BOOST P0272-CYLINDER 4 CONTRIBUTION/ 
CONTROL СВСИП/ОРЕМ..... 948 BALANGE.... vae xk xk ER Re Ren 1056 
P0047 - TURBOCHARGER BOOST P0299-TURBOCHARGER UNDERBOOST 
CONTROL CIRCUIT [ОМ.................. 952 CONDITION... er nR mex ГГ 1058 
P0048 - TURBOCHARGER BOOST P0300-MISFIRE DETECTED ............... 1061 
CONTROL CIRCUIT НСН................. 956 P0301-MISFIRE DETECTED CYLINDER #1 . 1064 
P0071-AMBIENT AIR TEMPERATURE P0302-MISFIRE DETECTED CYLINDER #2 . 1067 
SENSOR РЕВЕВОМАКМСЕ................. 959 P0303-MISFIRE DETECTED CYLINDER #3 . 1070 
P0072-AMBIENT AIR TEMPERATURE P0304-MISFIRE DETECTED CYLINDER #4 . 1073 
SIGNAL VOLTAGE TOO LOW.............. 963 P0335-CRANKSHAFT POSITION SENSOR 
P0073-AMBIENT AIR TEMPERATURE CUR GUI Taig ng ae gts а ий acm ette 1076 
SIGNAL VOLTAGE TOO HIGH. ............. 966 P0339-CRANKSHAFT POSITION SENSOR 
P0101-MASS AIR FLOW SENSOR INTERMITTENT са ои ree ie etes 1084 
РЕНҒОНВМАМСЕ.......................... 969 P0340-CAMSHAFT POSITION SENSOR 
P0102-MASS AIR FLOW SENSOR CIRCUIT CIRCUIT ИНТ 1092 
LOW, сву алија gale ба eid 975 P0344-CAMSHAFT POSITION SENSOR 
P0103-MASS AIR FLOW SENSOR CIRCUIT INTERMITTENT — BANK 1 SENSOR 1 .... 1100 
HIGH ОК ОЛЛО rte С Т ee 980 P0383-GLOW PLUG CONTROL MODULE 
P0112-INTAKE AIR TEMPERATURE CONTROL CIRCUIT ЕОМ. ................ 1108 
SENSOR CIRCUIT ШОМУ. .................. 984 P0401- EGR SYSTEM PERFORMANCE ..... 1111 
Р0113-ІМТАКЕ AIR TEMPERATURE P0402- EGR EXCESSIVE FLOW DETECTED .. 1112 
SENSOR CIRCUIT HIGH .................. 987 P0403-EGR SOLENOID CIRCUIT OPEN..... 1113 
Р0117-ЕМСІМЕ COOLANT TEMPERATURE P0480-COOLING FAN 1 CONTROL CIRCUIT . 1117 
SENSOR СІНСІЛТІОУУ................... 992 P0481-COOLING FAN 2 CONTROL CIRCUIT . 1121 
P0118-ENGINE COOLANT TEMPERATURE P0487-EGR AIRFLOW THROTTLE 
SENSOR CIRCUIT HIGH .................. 995 CONTROL CIRCUIT A OPEN.............. 1125 
P0128-THERMOSTAT RATIONALITY ........ 1000 P0488-EGR AIRFLOW THROTTLE 
P0181—FUEL TEMPERATURE SENSOR CONTROL CIRCUIT PERFORMANCE. ..... 1130 
РЕВЕОВМАКМСЕ......................... 1001 P0489-EGR CONTROL CIRCUIT LOW ...... 1135 
P0182-FUEL TEMPERATURE SENSOR P0490-EGR CONTROL CIRCUIT HIGH ...... 1139 
СІНСӨПТІОМУ........................... 1004 P0501-VEHICLE SPEED SENSOR #1 
P0183-FUEL TEMPERATURE SENSOR PERFORMANCE... райна хара ner ҰША 1143 
CIRCUIT НІОН.......................... 1007 P0504-BRAKE SWITCH SIGNAL CIRCUITS 


PLAUSIBILITY WITH REDUNDANT 


СОМТАСТ зара аво he t e a 1145 
P0513-INVALID SKIM KEY ................. 1151 
P0521-ENGINE OIL PRESSURE SENSOR 

РЕАҒОВМАМСЕ. ........................ 1153 
P0524- ENGINE OIL PRESSURE IS TOO 

Bey 1157 
P0562-ECM VOLTAGE TOO LOW .......... 1161 
P0563-ECM VOLTAGE TOO HIGH .......... 1164 
P0573 BRAKE SWITCH 1 STUCK OFF ...... 1167 
P0574-CRUISE CONTROL SYSTEM- 

VEHICLE SPEED TOO HIGH.............. 1173 


P0578-SPEED CONTROL SWITCH 1 STUCK .. 1174 


9 - 940 


P0579-SPEED CONTROL SWITCH 1 
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P0581-SPEED CONTROL SWITCH 1 
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SENSOR САШВРВАПОМ.................. 
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SYO EM и iis наан 
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“CHECKING THE ENGINE COOLANT 
TEMPERATURE SENSOR CALIBRATION .. 1427 


“CHECKING THE EGR SYSTEM ........... 1428 
“CHECKING THE ENGINE MECHANICAL 
SYSTEMS ји Кики анек saad ae 1430 
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GROUND СЇВСЇЇТ5..................... 1431 
“INTERMITTENT ОТС ..................... 1435 
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PROCEDURE ... bee era 1436 
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ECM VERIFICATION TEST ................ 1438 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
Engine cranking and Engine running 

e Set Condition: 
Engine Control Module detects an error when the camshaft position is out of phase with the crankshaft posi- 
tion. 


Possible Causes 


(K44) ERRATIC CAM POSITION SENSOR 1 SIGNAL 
CAMSHAFT POSITION SENSOR TONE WHEEL/PULSE RING 


(K24) ERRATIC CRANKSHAFT POSITION SENSOR SIGNAL 
CRANKSHAFT POSITION SENSOR TONE WHEEL/PULSE RING 
CAMSHAFT POSITION SENSOR 

CRANKSHAFT POSITION SENSOR 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1. ACTIVE DTC 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

With the scan tool clear the DTC(s). 


Start the engine and run until operating temp is reached. 
If the DTC does not reset it may be necessary to test drive the vehicle. 


Did this DTC set again? 
Yes >> Go To 2 


No >> Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


2. CHECKING THE (K44) CMP SIGNAL WITH A LAB SCOPE 
With a lab scope, backprobe the (K44) CMP Signal circuit at the CMP 


Sensor harness connector. 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 

Start the engine. 


Observe the lab scope screen. ат) 
| E . 1 aaa 3 
Are there any irregular or missing signals? 


Yes >> Go To 3 ЕТЕНЕ 


Мо >> Со То 6 CAMSHAFT 
POSITION 
(DIESEL) 


8184e1fb 
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3. CMP WIRE HARNESS INSPECTION 


Turn the ignition off. 

Visually inspect the related wire harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Visually inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Make sure the Crankshaft Position Sensor and the Camshaft Position Sensor are properly installed and the mount- 
ing bolt(s) are torqued to their proper specification. 

Refer to any TSBs that may apply. 


Were any of the above conditions present? 


Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go To 4 


4. TONE WHEEL/PULSE RING INSPECTION 


Remove the Camshaft Position Sensor. 
Inspect the Tone Wheel/Pulse Ring for damage, foreign material, or excessive movement. 


Were any problems found? 


Yes >> Repair or replace the Tone Wheel/Pulse Ring as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go То 5 


5. CAMSHAFT POSITION SENSOR 


If there are no possible causes remaining, view repair. 
Repair 
Replace the Camshaft Position Sensor. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


6. ERRATIC CMP SIGNAL 


Turn the ignition off. 

Remove the lab scope probe. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Ignition on, engine not running. 

With scan tool, erase DTCs. 

Start the engine. 

Gently tap on and wiggle the Cam Position Sensor. 

Ignition on, engine not running. 

Inspect the Sensor connector and harness connector, and inspect the ECM connector and harness connector for 
loose, bent, corroded, or pushed out pins/terminals. 

Inspect the related wire harness and the splices in the CMP circuit. 


Did this DTC set again? 


Yes >> Hepair the wiring/connector concerns as needed or replace the Camshaft Position Sensor. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со To 7 


9-946 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL —————————————————————_ PM 


ra CHECKING THE (K24) CKP SIGNAL WITH A LAB SCOPE 


Turn the ignition off. 


With a lab scope, backprobe the (K24) CKP Signal circuit at the CKP 
harness connector. 2 


WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc- 
tions can result in personal injury or death. 


Start the engine. 
Observe the lab scope screen. 1 ann : 


Are there any irregular or missing signals? 


SENSOR- 

Yes >> Go To 8 CRANKSHAFT 
No >> Go To 10 он 
(DIESEL) 


81846305 


8. CKP WIRE HARNESS INSPECTION 


Turn the ignition off. 
Visually inspect the related wire harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Visually inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 


Make sure the Crankshaft Position Sensor and the Camshaft Position Sensor are properly installed and the mount- 
ing bolt(s) are torqued to their proper specification. 
Refer to any TSBs that may apply. 


Were any of the above conditions present? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go To 9 


9. TONE WHEEL/FLEX PLATE INSPECTION 


Remove the Crankshaft Position Sensor. 
Inspect the Tone Wheel/Flex Plate slots for damage, foreign material, or excessive movement. 


Were any problems found? 
Yes >> Repair or replace the Tone Wheel/Flex Plate as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Heplace the Crankshaft Position Sensor. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


10. ERRATIC СКР SIGNAL 


NOTE: The conditions that set this DTC are not present at this time. The following test may help in identi- 
fying the intermittent condition. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Start the engine. 

Gently tap on and wiggle the Crank Position Sensor. 

Turn the ignition off. 

Inspect the Sensor connector and harness connector, and inspect the ECM connector and harness connector for 
loose, bent, corroded, or pushed out pins/terminals. 
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Inspect the related wire harness and the splices in the СКР circuits. 
Were any problems found? 


Yes >> Hepair the wiring/connector concerns as needed or replace the Crankshaft Position Sensor. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Test Complete. 
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P0045 - TURBOCHARGER BOOST CONTROL CIRCUIT/OPEN 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and the Boost Pressure command off. 


e Set Condition: 
The ECM detects that the (K137) Boost Pressure Control circuit is open for 2.0 seconds. 


Possible Causes 


INTERMITTENT DTC 
(K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K137) BOOST PRESSURE CONTROL CIRCUIT SHORTED TO GROUND 
(K137) BOOST PRESSURE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
VALVE BLOCK ASSEMBLY 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 16 ACTIVE 
Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
With the scan tool, actuate the Boost Pressure at 100%. 
Monitor the scan tool for at least two minutes. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Valve Block Assembly harness connector. 
Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (K344) Fused 
Main Relay Output circuits in the Valve Block Assembly harness con- 
nector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright for each circuit? 


Yes >> Со to З 


No >> Hepair the (K344) Fused Main Relay Output circuit(s) for an ASSEMBLY- 
open circuit or high resistance. 2, 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - (DIESEL) 


ENGINE - DIAGNOSIS AND TESTING) 81846425 


9-950 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


3. (K137) BOOST PRESSURE CONTROL CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 

Disconnect the Engine Control Module (ECM) harness connector. 
Measure the resistance between ground and the (K137) Boost Pressure 
Control circuit in the Valve Block Assembly harness connector. 


Is the resistance above 10.0 ohms? 


Yes >> Goto4 
No >> Repair the (K137) Boost Pressure Control circuit for a short 
to ground. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 


4. (K137) BOOST PRESSURE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


2 
1 


nmm 
nu $ 


ASSEMBLY- 
VALVE 
BLOCK 


(DIESEL) 
8184e464 


Measure the resistance of the (K137) Boost Pressure Control circuit 
between the Valve Block Assembly harness connector and the Engine 
Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 


>> Goto 5 


>> Repair the (K137) Boost Pressure Control circuit for an 
open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 
No 


(Refer to 9 - 


5. VALVE BLOCK ASSEMBLY 
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MODULE- 
ENGINE 
CONTROL C2 


(DIESEL) 8184e479 


Connect the Engine Control Module (ECM) harness connector. 
Turn the ignition on. 


With the scan tool, actuate the Boost Pressure (Boost Pressure Actuator) to 100%. 
Using a 12 volt test light connected to 12 volts, check the (K137) Boost Pressure Control circuit in Valve Block 


Assembly harness connector. 


NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 


tion to the battery. 


NOTE: The circuit will remain actuated by the controller for 30 seconds. Be certain the actuation is active 


when checking the circuit. 


With the scan tool, actuate the Boost Pressure (Boost Pressure Actuator) to 0%. 
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Using a 12 volt test light connected to 12 volts, check the (K137) Boost Pressure Control circuit in the Valve Block 
Assembly harness connector. 


NOTE: The test light should not be illuminated. 


NOTE: The circuit will remain actuated by the controller for 30 seconds. Be certain the actuation is active 
when checking the circuit. 


Is the test light illuminated and bright with the actuation at 100% and not illuminated with the actuation 
at 0%? 
Yes >> Replace the Valve Block Assembly in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 6 


6. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Valve Block Assem- 
bly and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


P0047 - TURBOCHARGER BOOST CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and the Boost Pressure command off. 


e Set Condition: 
The ECM detects that the (K137) Boost Pressure Control circuit is shorted to ground for 5.3 seconds. 


Possible Causes 


INTERMITTENT DTC 
(K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(K137) BOOST PRESSURE CONTROL CIRCUIT SHORTED TO GROUND 
(K137) BOOST PRESSURE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
VALVE BLOCK ASSEMBLY 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 16 ACTIVE 
Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
With the scan tool, actuate the Boost Pressure at 100%. 
Monitor the scan tool for at least two minutes. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Valve Block Assembly harness connector. 
Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (K344) Fused 
Main Relay Output circuits in the Valve Block Assembly harness con- 
nector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright for each circuit? 


Yes >> Со to З 


No >> Hepair the (K344) Fused Main Relay Output circuit(s) for an ASSEMBLY- 
open circuit or high resistance. 2, 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - (DIESEL) 


ENGINE - DIAGNOSIS AND TESTING) 81846425 
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3. (K137) BOOST PRESSURE CONTROL CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 

Disconnect the Engine Control Module (ECM) harness connector. 
Measure the resistance between ground and the (K137) Boost Pressure 
Control circuit in the Valve Block Assembly harness connector. 


Is the resistance above 1000.0 ohms? 


Yes >> Goto4 
No >> Repair the (K137) Boost Pressure Control circuit for a short 
to ground. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 


4. (K137) BOOST PRESSURE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


2 
1 


nmm 
nu $ 
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VALVE 
BLOCK 
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8184e464 


Measure the resistance of the (K137) Boost Pressure Control circuit 
between the Valve Block Assembly harness connector and the Engine 
Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 


>> Goto 5 


>> Repair the (K137) Boost Pressure Control circuit for an 
open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 
No 


(Refer to 9 - 


5. VALVE BLOCK ASSEMBLY 
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MODULE- 
ENGINE 
CONTROL C2 


(DIESEL) 8184e479 


Connect the Engine Control Module (ECM) harness connector. 
Turn the ignition on. 


With the scan tool, actuate the Boost Pressure (Boost Pressure Actuator) to 100%. 
Using a 12 volt test light connected to 12 volts, check the (K137) Boost Pressure Control circuit in the Valve Block 


Assembly harness connector. 


NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 


tion to the battery. 


NOTE: The circuit will remain actuated by the controller for 30 seconds. Be certain the actuation is active 


when checking the circuit. 


With the scan tool, actuate the Boost Pressure (Boost Pressure Actuator) to 0%. 
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Using a 12 volt test light connected to 12 volts, check the (K137) Boost Pressure Control circuit in the Valve Block 
Assembly harness connector. 


NOTE: The test light should not be illuminated. 


NOTE: The circuit will remain actuated by the controller for 30 seconds. Be certain the actuation is active 
when checking the circuit. 


Is the test light illuminated and bright with the actuation at 100% and not illuminated with the actuation 
at 0%? 
Yes >> Replace the Valve Block Assembly in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 6 


6. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Valve Block Assem- 
bly and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


P0048 - TURBOCHARGER BOOST CONTROL CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and the Boost Pressure command on. 


e Set Condition: 
The ECM detects that the (K137) Boost Pressure Control circuit is shorted to voltage for 2.0 seconds. 


Possible Causes 


INTERMITTENT DTC 
(K137) BOOST PRESSURE CONTROL CIRCUIT SHORTED TO VOLTAGE 


(K137) BOOST PRESSURE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
VALVE BLOCK ASSEMBLY 


ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 16 ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
With the scan tool, actuate the Boost Pressure at 100%. 

Monitor the scan tool for at least two minutes. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K137) BOOST PRESSURE CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Valve Block Assembly harness connector. 

Disconnect the Engine Control Module (ECM) harness connector. чат 
Remove the Main Relay. (C2) 
Connect a jumper wire between cavity B7 and cavity B9 of the Main = 5 С 


Relay Connector. 
Turn the ignition on. 
Measure the voltage of the (K137) Boost Pressure Control circuit in the 5 пас 4 
Valve Block Assembly harness connector. i пп / 5 
15 Шеге апу уойаде ргезеп!? 


Yes >> Repair the (К137) Boost Pressure Control circuit for a short AT 


to voltage. BLOCK 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - (DIESEL 
ENGINE - DIAGNOSIS AND TESTING) 8184e4d7 


No >> Со to З 
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3. (K137) BOOST PRESSURE CONTROL OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Measure the resistance of the (K137) Boost Pressure Control circuit 
between the Valve Block Assembly harness connector and the Engine (ӨЙ 
Control Module (ЕСМ) harness connector. > 


SE 
Is the resistance below 10.0 ohms? ІІ. (55) 


Yes >> Goto4 | (829): 


No >> Repair the (K137) Boost Pressure Control circuit for an 
open circuit or high resistance. аша 


VALVE 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - пика: 29 
ENGINE - DIAGNOSIS AND TESTING) 
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MODULE- 
ENGINE 
CONTROL C2 
(DIESEL) 8184е479 


4. VALVE BLOCK ASSEMBLY 


Connect the Engine Control Module (ECM) harness connector. 
Turn the ignition on. 
With the scan tool, actuate the Boost Pressure (Boost Pressure Actuator) to 100%. 


Using a 12 volt test light connected to 12 volts, check the (K137) Boost Pressure Control circuit in the Valve Block 
Assembly harness connector. 


NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 
tion to the battery. 


NOTE: The circuit will remain actuated by the controller for 30 seconds. Be certain the actuation is active 
when checking the circuit. 


Is the test light illuminated and bright with the actuation at 100%? 
Yes >> Heplace the Valve Block Assembly in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 5 


5. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Valve Block Assem- 
bly and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Heplace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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81854923 


For а complete wiring diagram Refer to Section 8W 


9-960 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL —————————————————————_ PM 


e When Monitored: 
With the ignition on. 


e Set Condition: 
The Ambient Air Temperature Sensor signal is implausible for 0.5 second. 


Possible Causes 


G31) AMBIENT AIR TEMP SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 
G31) AMBIENT AIR TEMP SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 


G931) AMBIENT AIR TEMP SENSOR GROUND CIRCUIT OPEN 
G31) AMBIENT AIR TEMP SENSOR SIGNAL CIRCUIT OPEN 
AMBIENT TEMPERATURE SENSOR 

TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


NOTE: If the ECM detects and stores а DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 
Turn the ignition on. 
With the scan tool, erase TIPM DTCs. 
Turn the ignition off for 10 seconds. 
Turn the ignition on. 
Monitor the scan tool for TIPM DTCs. 
Did this DTC set again? 
Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (G31) AMBIENT AIR TEMP SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Ambient Air Temperature Sensor harness connector. {Sik 
Disconnect the TIPM C4 harness connector. 

Remove the Main Relay. EN (62) 
Connect a jumper wire between cavity B7 and cavity B9 of the Main = 1 С 
Relay connector. BLACK 


Turn the ignition on. 


Measure the voltage on the (G31) Ambient Air Temperature Sensor Sig- 
nal circuit at the AAT Sensor harness connector. 2 EP 1 


NOTE: Remove Ше jumper wire. 


Is the voltage below 1.0 volt? 


SENSOR- 
Yes >> Go То 3 AMBIENT 


No >> Repair the (G31) Ambient Air Temperature Sensor Signal тые 


р 81812с3с 
circuit for a short to voltage. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


3. (G31) AMBIENT AIR TEMP SENSOR SIGNAL CIRCUIT OPEN 


9 - 961 


Turn the ignition off. 


Measure the resistance of the (G31) Ambient Air Temperature Sensor 
Signal circuit between the AAT Sensor harness connector and Totally 
Integrated Power Module C4 harness connector. 


Is the resistance below 10.0 ohms? 
Yes >> Go То 4 


No >> Repair the (G31) Ambient Air Temperature Sensor Signal 
circuit for an open. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


BLACK 


ЕР 1 
SENSOR- 
AMBIENT 5 eA ERE 1 
AIR 
TEMPERATURE dd E EDEN EB é 
MODULE- 
TOTALLY 
INTEGRATED 
POWER C4 
81812c65 


4. (G31) AMBIENT AIR TEMP SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 


Measure the resistance between ground and the (G31) Ambient Air 
Temperature Sensor Signal circuit at the AAT Sensor harness connec- 
tor. 


Is the resistance above 1000 ohms? 
Yes >> Go To 5 


No >> Repair the (G31) Ambient Air Temperature Sensor Signal 
circuit for a short to ground. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


BLACK 


SENSOR- 
AMBIENT 
AIR 
TEMPERATURE 


8181269b 


9-962 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


5. AMBIENT AIR TEMPERATURE SENSOR 


PM 


Turn the ignition off. 


Connect a jumper wire between the (G31) Ambient Air Temperature 
Sensor Signal and the (G931) Sensor Ground circuit in the Ambient Air 
Temperature Sensor harness connector. 


Turn the ignition on. 

Monitor the scan tool for TIPM DTCs. 
Does the scan tool display P0072 AMB TEMP. SENSOR CIR- 
CUIT SIGNAL VOLTAGE TOO LOW? 

Yes >> Replace the Ambient Air Temperature Sensor. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Go То 6 


6. (G931) AMBIENT AIR TEMP SENSOR GROUND CIRCUIT OPEN 


SENSOR- 
AMBIENT 
AIR 
TEMPERATURE 


8184e1dc 


Turn the ignition off. 
Disconnect the TIPM harness connectors. 
Measure the resistance of the (G931) Ambient Air Temp Sensor Ground 


circuit between the TIPM harness connector and the Ambient Air Tem- 
perature Sensor harness connector. 


Is the resistance below 10.0 ohms? 


Yes >> Replace and program the Totally Integrated Power Module 
in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Repair the (G931) Ambient Air Temperature Sensor Ground 
circuit for an open. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


BLACK 9 


SENSOR- 5 
AMBIENT 
AIR 
TEMPERATURE 10 


MODULE- 
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POWER C4 
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РМ 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 
P0072-AMBIENT AIR TEMPERATURE SIGNAL VOLTAGE TOO LOW 


9 - 963 
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For а complete wiring diagram Refer to Section 8W 


9-964 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ———— — — —— —— —— PM 


е When Monitored: 
With the ignition on. 


е Set Condition: 
The Ambient Air Temperature Sensor signal is below 0.20 volts. 


Possible Causes 


(G31) AMBIENT AIR TEMP SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 


(G31) AMBIENT AIR TEMP SENSOR SIGNAL CIRCUIT SHORTED TO (G931) SENSOR GROUND 
AMBIENT AIR TEMPERATURE SENSOR 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


NOTE: If the ECM detects and stores a DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 
Turn the ignition on. 
With the scan tool, erase TIPM DTCs. 
Monitor the scan tool for TIPM DTCs for at least 2 minutes. 
Did this DTC set again? 
Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. AMBIENT AIR TEMPERATURE SENSOR 


Turn the ignition off. 

Disconnect the Ambient Air Temperature Sensor harness connector. 
Turn the ignition on. 

Monitor the scan tool for TIPM DTCs for at least 2 minutes. 


Does the scan tool display P0073 AMB AIR TEMP SENSOR SIGNAL VOLTAGE TOO HIGH? 


Yes >> Replace the Ambient Air Temperature Sensor. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go To 3 


РМ ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 965 
3. (G31) AMBIENT AIR TEMP SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 
Disconnect the TIPM harness connectors. 
SH 


Measure the resistance between ground and the (G31) Ambient Air 
Temperature Sensor Signal circuit. 


15 the resistance above 1000 ohms? 


>> Go To 4 


>> Repair the (G31) Ambient Air Temperature Sensor Signal 
circuit for a short to ground. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Yes 
No 


SENSOR- 
AMBIENT 
AIR 
TEMPERATURE 


BLACK 


8181269b 
4. (G31) AMBIENT AIR TEMP SENSOR SIGNAL CIRCUIT SHORTED ТО (6931) SENSOR GROUND 

Turn the ignition off. 

Measure the resistance between the (G31) Ambient Air Temperature T 
Sensor Signal circuit and the (G931) Sensor Ground circuit. 


Is the resistance above 1000 ohms? 


Yes >> Replace and program the ТІРМ in accordance with the Ser- 
vice Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 

No >> Repair the (G31) Ambient Air Temperature Sensor Signal 


circuit for a short to the (G931) Sensor Ground circuit. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SENSOR- 
AMBIENT 
AIR 
TEMPERATURE 


BLACK 


81812643 


9-966 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


P0073-AMBIENT AIR TEMPERATURE SIGNAL VOLTAGE TOO HIGH 


PM 
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For а complete wiring diagram Refer to Section 8W 


РМ —————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 967 


e When Monitored: 
With the ignition on. 


е Set Condition: 
The Ambient Air Temperature Sensor signal is above 5.0 volts. 


Possible Causes 


(G31) AMBIENT AIR TEMP SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 
(G931) AMBIENT AIR TEMP SENSOR GROUND CIRCUIT OPEN 


(G31) AMBIENT AIR TEMP SENSOR SIGNAL CIRCUIT OPEN 
AMBIENT AIR TEMPERATURE SENSOR 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


NOTE: If the ECM detects and stores а DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 
Turn the ignition on. 
With the scan tool, erase TIPM DTCs. 
Turn the ignition off for 10 seconds. 
Turn the ignition on. 
Monitor the scan tool for TIPM DTCs. 
Did this DTC set again? 


Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (G31) AMBIENT AIR TEMP SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 


Disconnect the Ambient Air Temperature Sensor harness connector. 

Disconnect the TIPM C4 harness connector. чат 
Remove the Main Relay. (C2) 
Connect a jumper wire between cavity B7 and cavity B9 of the Main = 1 С 
Relay connector. BLACK 


Turn the ignition on. 
Measure the voltage on the (G31) Ambient Air Temperature Sensor Sig- 
nal circuit. = Е E 


NOTE: Remove the jumper wire. 


Is the voltage below 1.0 volt? 


SENSOR- 
Yes >> Go То 3 AMBIENT 
No >> Hepair the (G31) Ambient Air Temperature Sensor Signal "i ee 


circuit for a short to voltage. 


81812c3c 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


9-968 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


3. (G31) AMBIENT AIR TEMP SENSOR SIGNAL CIRCUIT OPEN 


PM 


Turn the ignition off. 


Measure the resistance of the (G31) Ambient Air Temperature Sensor 
Signal circuit between TIPM C4 harness connector and the Ambient Air 
Temperature Sensor harness connector. 


Is the resistance below 10.0 ohms? 
Yes >> Go То 4 
Мо >> Repair the (G31) Ambient Air Temperature Sensor Signal 


circuit for an open. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


4. AMBIENT AIR TEMPERATURE SENSOR 


Connect a jumper wire between the (G31) Ambient Temperature Sensor 
Signal and the (G931) Sensor Ground circuit in the Ambient Tempera- 
ture Sensor harness connector. 

Turn the ignition on. 

Monitor the scan tool for TIPM DTCs. 


Does the scan tool display P0070 AMB TEMP. SENSOR CIR- 
CUIT SIGNAL VOLTAGE TOO LOW? 


Yes >> Replace the Ambient Air Temperature Sensor. 


BLACK 


ЕР 1 
SENSOR- 
AMBIENT 5 eA ERE 1 
AIR 
TEMPERATURE dd E EDEN EB é 
MODULE- 
TOTALLY 
INTEGRATED 
POWER C4 
81812c65 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go To 5 


5. (G931) AMBIENT AIR TEMP SENSOR GROUND CIRCUIT OPEN 


Turn the ignition off. 

Measure the resistance of the (G931) Ambient Air Temperature Sensor 
Ground circuit between the TIPM C4 harness connector and the Ambi- 
ent Air Temperature Sensor harness connector. 


Is the resistance below 10.0 ohms? 


Yes >> Replace and program the TIPM in accordance with the Ser- 
vice Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


No >> Repair the (G931) Ambient Air Temperature Sensor Ground 
circuit for an open. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


BLACK 9 
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РМ------------------------ ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 969 
P0101-MASS AIR FLOW SENSOR PERFORMANCE 
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For а complete wiring diagram Refer to Section 8W 


9-970 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ——————————————————————_ PM 


e When Monitored: 
With the ignition on. 


e Set Condition: 
The ECM detects that the (K157) Mass Air Flow Sensor Signal circuit is not within a valid range. 


Possible Causes 


INTERMITTENT DTC 

K157) MASS AIR FLOW SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 
K957) MASS AIR FLOW SENSOR GROUND CIRCUIT SHORTED TO VOLTAGE 
K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


K957) MASS AIR FLOW SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
K157) MASS AIR FLOW SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 


(K157) MASS AIR FLOW SENSOR SIGNAL CIRCUIT SHORTED TO THE (K957) MASS AIR FLOW SENSOR 
GROUND CIRCUIT 


MASS AIR FLOW SENSOR 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


) 
) 
K157) MASS AIR FLOW SENSOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
) 
) 


Diagnostic Test 


1. DTC Is ACTIVE 


Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
Start the engine and allow it to reach normal operating temperature. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K157) MASS AIR FLOW SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Mass Air Flow Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (K157) Mass Air Flow Sensor Signal circuit 
in the Mass Air Flow Sensor harness connector. 
Is there any voltage present? 


Yes >> Repair the (K157) Mass Air Flow Sensor Signal circuit for a 
short to voltage. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to З 


SENSOR- 
MASS AIR 
FLOW 


(DIESEL) 81814382 


РМ — ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 971 
d. (K957) MASS AIR FLOW SENSOR GROUND CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (K957) Mass Air Flow Sensor Ground circuit 

in the Mass Air Flow Sensor harness connector. re 


Is there any voltage present? 
Yes >> Repair the (K957) Mass Air Flow Sensor Ground circuit for 
a short to voltage. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 4 


SENSOR- 
MASS AIR 
FLOW 
(DIESEL) 


81814478 
4. (K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 

Using а 12 volt test light connected to ground, check the (K344) Fused 

Main Relay Output circuit in the Mass Air Flow Sensor harness connec- 

tor. Xr 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Goto 5 
No >> Repair the (K344) Fused Main Relay Output circuit for an 
open circuit or high resistance. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


SENSOR- 
MASS AIR 
FLOW 
(DIESEL) 81871245 


9-972 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


5. (K157) MASS AIR FLOW SENSOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


PM 


Measure the resistance of the (K157) Mass Air Flow Sensor Signal cir- 
cuit between the Mass Air Flow Sensor harness connector and the 
Engine Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 


>> Со to 6 
>> Repair the (K157) Mass Air Flow Sensor Signal circuit for 
an open circuit or high resistance. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 
No 


(Refer to 9 - 
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81813bfc 


6. (K957) MASS AIR FLOW SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K957) Mass Air Flow Sensor Ground cir- 
cuit between the Mass Air Flow Sensor harness connector and the 
Engine Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 


>> Go to 7 
>> Repair the (K957) Mass Air Flow Sensor Ground circuit for 
an open circuit or high resistance. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 
No 


(Refer to 9 - 
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FLOW 
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РМ ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 973 
7. (K157) MASS AIR FLOW SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K157) Mass Air Flow 

Sensor Signal circuit in the Mass Air Flow Sensor harness connector. re 


Is the resistance above 10.0 ohms? 


>> Со to 8 
>> Repair the (K157) Mass Air Flow Sensor Signal circuit for a 
short to ground. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 
No 


(Refer to 9 - 


(DIESEL) 


81813c41 

8. (K157) MASS AIR FLOW SENSOR SIGNAL CIRCUIT SHORTED TO THE (K957) MASS AIR FLOW 
SENSOR GROUND CIRCUIT 

Measure the resistance between the (K157) Mass Air Flow Sensor Sig- 

nal circuit and the (K957) Mass Air Flow Sensor Ground circuit in the 

Mass Air Flow Sensor harness connector. XH 


Is the resistance above 10.0 ohms? 


»» Go to 9 
>> Repair the (K157) Mass Air Flow Sensor Signal circuit for a 
short to the (K957) Mass Air Flow Sensor Ground circuit. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 
No 
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O. MASS AIR FLOW SENSOR 


Turn the ignition off. 
Connect the Engine Control Module (ECM) connector. 


Replace the Mass Air Flow Sensor in accordance with the Service Information. 


Turn the ignition on. 

With the scan tool, Clear DTCs. 

Start the engine and allow it to reach normal operating temperature. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


>> Go to 10 
>> Test Complete. 


Yes 
No 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9-974 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL —————————————————————_ РМ 


1 0. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Mass Air Flow Sen- 
sor and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W 


9-976 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL —————— — — —— — —————————— PM 


е When Monitored: 

No reference Voltage DTC’s present. With the engine running and engine speed below 5100 rpm.. 
е Set Condition: 

The (K157) Mass Air Flow Sensor Signal is below the valid operating range for 1.0 second. 


Possible Causes 


INTERMITTENT DTC 

K157) MASS AIR FLOW SENSOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

F855) MASS AIR FLOW SENSOR 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 
K957) MASS AIR FLOW SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


K157) MASS AIR FLOW SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 


(K157) MASS AIR FLOW SENSOR SIGNAL CIRCUIT SHORTED TO THE (K957) MASS AIR FLOW SENSOR 
GROUND CIRCUIT 


MASS AIR FLOW SENSOR 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is АСТМЕ 

Ignition on, engine not running. 

With the scan tool, Clear ОТС$ in the Engine Control Module (ECM). 
Start the engine and allow it to reach normal operating temperature. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go То 2 
Мо >> Hefer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. 


РМ —Л———— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 977 


2. (K157) MASS AIR FLOW SENSOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Mass Air Flow Sensor harness connector. 
Disconnect the Engine Control Module (ECM) harness connector. 


Measure the resistance of the (K157) Mass Air Flow Sensor Signal cir- 
cuit between the Mass Air Flow Sensor connector and the Engine Con- 
trol Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 


Yes >> Goto3 
No >> Hepair the (K157) Mass Air Flow Sensor Signal circuit for деди 


an open circuit or high resistance. mass AR 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ы 


ENGINE - DIAGNOSIS AND TESTING) 
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3. (K957) MASS AIR FLOW SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K957) Mass Air Flow Sensor Ground cir- 


cuit between the Mass Air Flow Sensor harness connector and the 


Engine Control Module (ECM) harness connector. [0] Xx 


Is the resistance below 10.0 ohms? (Go) 
Yes >> Go to 4 3 № 
№ >> Repair the (K957) Mass Аг Flow Sensor Ground circuit for \ 

| 


an open circuit or high resistance. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 1 
ENGINE - DIAGNOSIS AND TESTING) 
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9-978 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


PM 


4. (F855) MASS AIR FLOW SENSOR 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (F855) Mass Air Flow Sensor 5 Volt Sup- 
ply circuit between the Mass Air Flow Sensor harness connector and 
the Engine Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 


Yes >> Со to 5 
No >> Repair the (F855) Mass Air Flow Sensor 5 Volt Supply cir- 
cuit for an open circuit or high resistance. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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5. (K157) MASS AIR FLOW SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (K157) Mass Air Flow 
Sensor Signal circuit in the Mass Air Flow Sensor harness connector. 


Is the resistance above 1000 ohms? 
Yes >> Go to 6 


No >> Repair the (K157) Mass Air Flow Sensor Signal circuit for a 
short to ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


BLACK 


(DIESEL) 
81813c41 
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6. (K157) MASS AIR FLOW SENSOR SIGNAL CIRCUIT SHORTED TO THE (K957) MASS AIR FLOW 
SENSOR GROUND CIRCUIT 


Measure the resistance between the (K157) Mass Air Flow Sensor Sig- 


nal circuit and the (K957) Mass Air Flow Sensor Ground circuit in the 
Mass Air Flow Sensor harness connector. [0] Xx 
Is the resistance above 1000.0 ohms? (Go) 
Yes >> Go to 7 
No >> Repair the (K157) Mass Air Flow Sensor Signal circuit for a E 
short to the (K957) Mass Air Flow Sensor Ground circuit. em 
с = 


Perform the ЕСМ Verification Test Мег. 1. (Refer to 9 - EE 


ENGINE - DIAGNOSIS AND TESTING) 
SENSOR- 


MASS AIR 
FLOW 


(DIESEL) 81813c5c 


7. MASS AIR FLOW SENSOR 


Turn the ignition off. 

Connect the Engine Control Module (ECM) connector. 

Replace the Mass Air Flow Sensor in accordance with the Service Information. 
Turn the ignition on. 

With the scan tool, Clear DTCs. 

Start the engine and allow it to reach normal operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со 108 


Мо >> Test Complete. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


8. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Mass Air Flow Sen- 
sor and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No »» Heplace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 
No reference Voltage DTC’s present. With the engine running and engine speed below 5100 rpm.. 


e Set Condition: 
The (K157) Mass Air Flow Sensor Signal is above the valid operating range for 1.0 second. 


Possible Causes 


INTERMITTENT DTC 
(K157) MASS AIR FLOW SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 
(K957) MASS AIR FLOW SENSOR GROUND CIRCUIT SHORTED TO VOLTAGE 


(K157) MASS AIR FLOW SENSOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
(K957) MASS AIR FLOW SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
MASS AIR FLOW SENSOR 


ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 15 АСТМЕ 


Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
Start the engine and allow it to reach normal operating temperature. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To 2 
No >> Refer to the "CHECKING FOR АМ INTERMITTENT DTC Diagnostic Procedure. 


2. (K157) MASS AIR FLOW SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 


Disconnect the Mass Air Flow Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (K157) Mass Air Flow Sensor Signal circuit 
in the Mass Air Flow Sensor harness connector. 
Is there any voltage present? 


Yes >> Repair the (K157) Mass Air Flow Sensor Signal circuit for a 
short to voltage. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со 103 


SENSOR- 
MASS AIR 
FLOW 


(DIESEL) 81814382 


9-982 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


3. (K957) MASS AIR FLOW SENSOR GROUND CIRCUIT SHORTED TO VOLTAGE 


PM 


Measure the voltage of the (K957) Mass Air Flow Sensor Ground circuit 
in the Mass Air Flow Sensor harness connector. 


Is there any voltage present? 


Yes >> Repair the (K957) Mass Air Flow Sensor Ground circuit for 
a short to voltage. 
Perform the ECM Verification Test Ver. 1. 


ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 4 


(Refer to 9 - 


SENSOR- 


MASS AIR 
FLOW 
IESE) 81814478 
4. (K157) MASS AIR FLOW SENSOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. (EB 


Measure the resistance of the (K157) Mass Air Flow Sensor Signal cir- 
cuit between the Mass Air Flow Sensor connector and the Engine Con- 
trol Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 


>> Goto 5 


No >> Repair the (K157) Mass Air Flow Sensor Signal circuit for 
an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 


(Refer to 9 - 
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РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 983 


5. (K957) MASS AIR FLOW SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K957) Mass Air Flow Sensor Ground cir- 
cuit between the Mass Air Flow Sensor connector and the Engine Con- 


trol Module (ECM) harness connector. Xx 
Is the resistance below 10.0 ohms? К) 

Yes >> Со 06 3 

No >> Hepair the (K957) Mass Air Flow Sensor Ground circuit for e жи 


an open circuit or high resistance. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 1 
ENGINE - DIAGNOSIS AND TESTING) 


SENSOR- 
MASS AIR 
FLOW 
(DIESEL) 


| Дзъ 85888888: |1858888888888 
с 0000000007 ' 000000000000 50 


С ЕЕЕ ЕЕЕ ЕЕ ЕЕ ЕЕ ЕЕЕ ЕЕЕ ЕЕЕ 72 
5 п сесесоееессеевесосесос 


MODULE- 
ENGINE 
CONTROL C1 
(DIESEL) 


81813c2d 


б. MASS AIR FLOW SENSOR 


Turn the ignition off. 

Connect the Engine Control Module (ECM) connector. 

Replace the Mass Air Flow Sensor in accordance with the Service Information. 
Turn the ignition on. 

With the scan tool, Clear DTCs. 

Start the engine and allow it to reach normal operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 7 


No >> Test Complete. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


7. ENGINE CONTROL MODULE (ЕСМ) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Mass Air Flow Sen- 
sor and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9 - 984 
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For a complete wiring diagram Refer to Section 8W 


РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 985 


• When Monitored: 
With the ignition on. 


• Set Condition: 
The (K48) Intake Air Temperature Sensor Signal circuit voltage is below 1.51 volts for 0.48 seconds. 


Possible Causes 


INTERMITTENT DTC 
(K48) INTAKE AIR TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 


(K48) INTAKE AIR TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO (K656) INTAKE AIR 
TEMPERATURE SENSOR GROUND 


INTAKE AIR TEMPERATURE/BOOST PRESSURE SENSOR 


ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC Is АСТМЕ 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 
Start the engine. 

Allow the engine to reach normal operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K48) INTAKE AIR TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the Intake Air Temperature/Boost Pressure Sensor harness «АНЕ 
connector. 

Disconnect the Engine Control Module (ECM) harness connector. 5 (бој 
Measure the resistance between ground and the (K48) Intake Air Тет- = d 


perature Sensor Signal circuit in the Intake Air Temperature/Boost Pres- 
sure Sensor harness connector. 


Is the resistance above 1000 ohms? 


1 Piri [в 4 
Yes >> Со to 3 
No >> Hepair the (K48) Intake Air Temperature Sensor Signal cir- SENSOR- 
cuit for a short to ground. Мощ 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - TEMPERATURE! 
ENGINE - DIAGNOSIS AND TESTING) ке 


(DIESEL) 81814dea 
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3. (K48) INTAKE AIR TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO (K656) INTAKE AIR 
TEMPERATURE SENSOR GROUND CIRCUIT 


Measure the resistance between the (K48) Intake Air Temperature Sen- 


sor Signal circuit and the (K656) Intake Air Temperature Sensor Ground 
circuit in the Intake Air Temperature/Boost Pressure Sensor harness 
connector. 


15 the resistance above 1000 ohms? 


Yes >> Go to 4 


No >> Repair the (K48) Intake Air Temperature Sensor Signal cir- 
cuit for a short to the (K656) Intake Air Temperature Sensor 
Ground circuit. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - SENSOR: 
ENGINE - DIAGNOSIS AND TESTING) INTAKE 
AIR 
TEMPERATURE/ 
BOOST 
PRESSURE 
(DIESEL) 81814ed8 


4. INTAKE AIR TEMPERATURE/BOOST PRESSURE SENSOR 


Turn the ignition off. 
Connect the Engine Control Module (ECM) connector. 
Turn the ignition on. 
With the scan tool, clear DTCs. 
With the scan tool, select View DTCs. 
NOTE: The scan tool should display an Intake Air Temperature Sensor high voltage or open circuit DTC with 
the Intake Air Temperature Sensor connector disconnected. 
Does the scan tool display the DTC(s) as described above? 


Yes >> Heplace the Intake Air Temperature/Boost Pressure Sensor in accordance with the service information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to 5 


Б, ENGINE CONTROL MODULE (ЕСМ) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Intake Air Temper- 
ature Sensor and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on. 


e Set Condition: 
The (K48) Intake Air Temperature Sensor Signal circuit voltage is above 4.82 volts for 0.48 seconds. 


Possible Causes 


INTERMITTENT DTC 
(K48) INTAKE AIR TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 
(K656) INTAKE AIR TEMPERATURE SENSOR GROUND CIRCUIT SHORTED TO VOLTAGE 


(K48) INTAKE AIR TEMPERATURE SENSOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
(K656) INTAKE AIR TEMPERATURE SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
INTAKE AIR TEMPERATURE SENSOR 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 15 АСТМЕ 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 
Start the engine. 

Allow the engine to reach normal operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K48) INTAKE AIR TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Intake Air Temperature/Boost Pressure Sensor harness 

connector. SH 
Disconnect the Engine Control Module (ECM) harness connector. EN (62) 
Remove the Main Relay. = 1 р 


Connect a jumper wire between cavity B7 and cavity B9 of the Main = 
Relay Connector. 


Turn the ignition on. 


1 БЕР 4 
Measure the voltage of the (K48) Intake Air Temperature Sensor Signal 
circuit in the Intake Air Temperature/Boost Pressure Sensor harness E 
connector. INTAKE. 
Is there any voltage present? К ен 
Yes >> Repair the (K48) Intake Air Temperature Sensor Signal cir- билети 
cuit for a short to voltage. (DIESEL) 81816217 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to З 
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У. (K656) INTAKE AIR TEMPERATURE SENSOR GROUND CIRCUIT SHORTED TO VOLTAGE 


NOTE: The jumper wire should still be in place. 

Measure the voltage of the (K656) Intake Air Temperature Sensor 
Ground circuit in the Intake Air Temperature/Boost Pressure Sensor har- 
ness connector. 


Is there any voltage present? 


Yes >> Repair the (K656) Intake Air Temperature Sensor Ground 
circuit for a short to voltage. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 4 


4. INTAKE AIR TEMPERATURE/BOOST PRESSURE SENSOR 


1 PPE 4 


SENSOR- 
INTAKE 
AIR 
TEMPERATURE! 
BOOST 
PRESSURE 


(DIESEL) 81816a23 


Turn the ignition off. 

Connect the Engine Control Module (ECM) harness connector. 
Connect a jumper wire between the (K656) Intake Air Temperature Sen- 
sor Ground circuit and the (K48) Intake Air Temperature Sensor Signal 
circuit in the Intake Air Temperature/Boost Pressure Sensor harness 
connector. 

Turn the ignition on. 

With the scan tool, Clear DTCs. 

With the scan tool, select View DTCs. 


NOTE: The scan tool should display an Intake Air Temperature 
Sensor low voltage or short to ground DTC with the jumper wire in 
place. 


Does the scan tool display the DTC(s) as described above? 


Yes >> Replace the Intake Air Temperature/Boost Pressure Sensor 
in accordance with the Service Information. 


SENSOR- 
INTAKE 
AIR 
TEMPERATURE/ 
BOOST 
PRESSURE 
(DIESEL) 


81816a2d 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 5 
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PM 


5. (K48) INTAKE AIR TEMPERATURE SENSOR SIGNAL OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 


Measure the resistance of the (K48) Intake Air Temperature Sensor Sig- 
nal circuit between the Intake Air Temperature/Boost Pressure Sensor 
harness connector and the Engine Control Module (ECM) harness con- 
nector. 


Is the resistance below 10.0 ohms? 
Yes >> Go to 6 


No >> Repair the (K48) Intake Air Temperature Sensor Signal cir- 
cuit for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 


TEMPERATURE/ 
BOOST 
PRESSURE 
(DIESEL) 


38 


MODULE- 
ENGINE 
CONTROL C1 
(DIESEL) 
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6. (K656) INTAKE AIR TEMPERATURE SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K656) Intake Air Temperature Sensor 
Ground circuit between the Intake Air Temperature/Boost Pressure Sen- 
sor harness connector and the Engine Control Module (ECM) harness 
connector. 


Is the resistance below 10.0 ohms? 
Yes >> Со 107 


Мо >> Repair the (K656) Intake Air Temperature Sensor Ground 
circuit for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 


76 


SENSOR- 
INTAKE 
AIR 
TEMPERATURE/ 
BOOST 
PRESSURE 
(DIESEL) 


MODULE- 
ENGINE 
CONTROL C1 
(DIESEL) 


81816a3b 
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T. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Intake Air Temper- 
ature/Boost Pressure Sensor and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9 - 992 
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For a complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the ignition on. 


• Set Condition: 
The (K2) Engine Coolant Temperature Sensor Signal circuit voltage is below 0.68 volt for 0.48 second. 


Possible Causes 


INTERMITTENT DTC 
(K2) ENGINE COOLANT TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 


(K2) ENGINE COOLANT TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO (K915) ENGINE COOLANT 
TEMPERATURE SENSOR GROUND CIRCUIT 


ENGINE COOLANT TEMPERATURE SENSOR 


ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. отс 16 ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 
Start the engine. 

Allow the engine to reach normal operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go То 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K2) ENGINE COOLANT TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the Engine Coolant Temperature Sensor harness connector. 
Disconnect the Engine Control Module (ECM) harness connector. 
Measure the resistance between ground and the (K2) Engine Coolant 
Temperature Sensor Signal circuit in the Engine Coolant Temperature 
Sensor harness connector. 


Is the resistance above 1000 ohms? 


Yes >> Со to З 


No >> Repair the (K2) Engine Coolant Temperature Sensor Signal 
circuit for a short to ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - SENSOR- 
ENGINE - DIAGNOSIS AND TESTING) зная 


COOLANT 
TEMPERATURE 


(DIESEL) 81817087 
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3. (K2) ENGINE COOLANT TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO (K915) ENGINE 
COOLANT TEMPERATURE SENSOR GROUND CIRCUIT 


Measure the resistance between the (K2) Engine Coolant Temperature 


Sensor Signal circuit and the (K915) Engine Coolant Temperature Sen- 


sor Ground circuit in the Engine Coolant Temperature Sensor harness ( ) Xx 
connector. 


Is the resistance above 1000 ohms? 2 1 Co) 


Yes >> Go to 4 


No >> Repair the (K2) Engine Coolant Temperature Sensor Signal 
circuit for a short to the (K915) Engine Coolant Temperature 2 
Sensor Ground circuit. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


SENSOR- 
ENGINE 
COOLANT 
TEMPERATURE 
(DIESEL) 


818170ca 


4. ENGINE COOLANT TEMPERATURE SENSOR 

Connect the Engine Control Module (ECM) harness connector. 
Turn the ignition on. 

With the scan tool, Clear DTCs. 

With the scan tool, select View DTCs. 


NOTE: The scan tool should display an Engine Coolant Temperature Sensor high voltage or open circuit 
DTC with the connector disconnected. 


Does the scan tool display the DTC(s) as described above? 


Yes >> Нерасе the Engine Coolant Temperature Sensor in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to 5 


5. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Engine Coolant Tem- 
perature Sensor and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W 


9-996 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL —————————————————————_ PM 


e When Monitored: 
With the ignition on. 


e Set Condition: 
The (K2) Engine Coolant Temperature Sensor Signal circuit voltage is above 4.75 volts for 0.48 seconds. 


Possible Causes 


INTERMITTENT DTC 
(K2) ENGINE COOLANT TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 
(K915) ENGINE COOLANT TEMPERATURE SENSOR GROUND CIRCUIT SHORTED TO VOLTAGE 


(K2) ENGINE COOLANT TEMPERATURE SENSOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
(K915) ENGINE COOLANT TEMPERATURE SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
ENGINE COOLANT TEMPERATURE SENSOR 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 15 АСТМЕ 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 
Start the engine. 

Allow the engine to reach normal operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K2) ENGINE COOLANT TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Engine Coolant Temperature Sensor connector. 
Disconnect the Engine Control Module (ECM) harness connector. 
Remove the Main Relay. 

Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay Connector. 

Turn the ignition on. 

Measure the voltage of the (K2) Engine Coolant Temperature Sensor 
Signal circuit in the Engine Coolant Temperature Sensor harness con- 
nector. 


Is there any voltage present? SENSOR: 
Yes >> Repair the (K2) Engine Coolant Temperature Sensor Signal epu 
circuit for a short to voltage. TEMPERATURE 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ок 818176сї 


ENGINE - DIAGNOSIS AND TESTING) 
No >> Со to З 
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3. (K915) ENGINE COOLANT TEMPERATURE SENSOR GROUND CIRCUIT SHORTED TO VOLTAGE 


NOTE: The jumper wire should still be in place. 

Measure the voltage of the (K915) Engine Coolant Temperature Sensor 
Ground circuit in the Engine Coolant Temperature Sensor harness con- 
nector. 


15 there any voltage present? 


Yes >> Repair the (K915) Engine Coolant Temperature Sensor 
Ground circuit for a short to voltage. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 4 


4. ENGINE COOLANT TEMPERATURE SENSOR 


SENSOR- 
ENGINE 
COOLANT 
TEMPERATURE 


(DIESEL 81817766 


NOTE: Remove the jumper wire. 

Turn the ignition off. 

Connect the Engine Control Module (ECM) connector. 

Connect a jumper wire between the (K915) Engine Coolant Tempera- 
ture Sensor Ground circuit and the (K2) Engine Coolant Temperature 
Sensor Signal circuit in the Engine Coolant Temperature Sensor har- 
ness connector. 

Turn the ignition on. 

With the scan tool, Clear DTCs. 

With the scan tool, select View DTCs. 

NOTE: The scan tool should display an Engine Coolant Tempera- 
ture Sensor low voltage or short to ground DTC with the jumper 
wire in place. 


Does the scan tool display the DTC(s) as described above? 


Yes >> Replace the Engine Coolant Temperature Sensor in accor- 
dance with the Service Information. 


SENSOR- 
ENGINE 
COOLANT 
TEMPERATURE 
(DIESEL) 


81817928 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 5 
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5. (К2) ENGINE СООГАМТ TEMPERATURE SENSOR SIGNAL OPEN OR HIGH RESISTANCE 


PM 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 


Measure the resistance of the (K2) Engine Coolant Temperature Sensor 
Signal circuit between the Engine Coolant Temperature Sensor harness 
connector and the Engine Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 
>> Go to 6 


No >> Repair the (K2) Engine Coolant Temperature Sensor Signal 
circuit for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 


(Refer to 9 - 
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6. (K915) ENGINE COOLANT TEMPERATURE SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K915) Engine Coolant Temperature Sen- 
sor Ground circuit between the Engine Coolant Temperature Sensor 
harness connector and the Engine Control Module (ECM) harness con- 
nector. 


Is the resistance below 10.0 ohms? 
>> Go to 7 


Мо >> Repair the (K915) Engine Coolant Temperature Sensor 
Ground circuit for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 
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ra ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Engine Coolant Tem- 
perature Sensor and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9 - 1000 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL --------------РМ 
P0128-THERMOSTAT RATIONALITY 


For a complete wiring diagram Refer to Section 8W 


е When Monitored: 
Engine temperature is at or below 19.9°C. With the engine running and no other ECT Sensor related DTC's 
present. 


• Set Condition: 
Engine temperature does not increase by 10?C within 5 minutes. 


Possible Causes 
ENGINE COLD TOO LONG 


Diagnostic Test 


1 . CHECK COOLING SYSTEM PERFORMANCE 


NOTE: The best way to diagnose this DTC is to allow the vehicle to remain outside overnight in order to 
have a completely cold soaked engine. 


NOTE: Extremely cold outside ambient temperatures may cause this DTC to set. 
Verify that the coolant level is correct. 
Start the engine. 
With the scan tool, set the engine RPM to 1500 and allow the engine to warm up for 10-15 minutes. 
With the scan tool, monitor the Engine Coolant Temperature value during the warm up cycle. Make sure the tran- 
sition of temperature change is smooth. 
Did the engine temperature reach a minimum of 80? C (176? F)? 


Yes >> Test Complete. 


No >> Hefer to the Service Information for cooling system performance diagnosis. The most probable cause is 
a Thermostat problem. Also, refer to any related TSBs. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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MODULE. ENGINE 
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CONTROL C2 TEMPERATURE 
(DIESEL) (DIESEL) 


81814010 


For a complete wiring diagram Refer to Section 8W 


9- 1002 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL —————— ——— — ————————————— PM 


Possible Causes 


FUEL TEMPERATURE SENSOR - COLD 
FUEL TEMPERATURE SENSOR - HOT 


FUEL TEMPERATURE SENSOR CIRCUIT OPEN OR HIGH RESISTANCE 
CONNECTOR OR TERMINAL PROBLEM 
INTERMITTENT CONDITION 


Diagnostic Test 


1 . CHECKING FUEL TEMPERATURE SENSOR CONNECTOR 


Turn the ignition off. 
Disconnect the Fuel Temperature Sensor harness connector. 
Inspect the connector for poor terminal contact, corrosion, damage or other problems. 


Is there any evidence of connector problems? 
Yes >> Hepair or replace as necessary. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go То2 


2. FUEL TEMPERATURE SENSOR CIRCUITS OPEN OR HIGH RESISTANCE 


Disconnect the ECM harness connectors. 


Measure the resistance of both Fuel Temperature Sensor circuits between the Fuel Temperature Sensor harness 
connector and the ECM harness connector. 


Is the resistance below 10.0 ohms for both measurements? 


Yes >> Со То 3 


Мо >> Нераг the Fuel Temperature Sensor circuit(s) that measured above 10.0 ohms for an open. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9. FUEL TEMPERATURE SENSOR - COLD 


NOTE: Allow the engine to completely cool to ambient temperature. 

Connect the ECM harness connector. 

Connect the Fuel Temperature Sensor harness connector. 

Turn the ignition on. 

With the scan tool, read and note the engine coolant temperature. 

With the scan tool, read the Fuel Temperature and compare it to the engine coolant temperature reading. 


Are the readings within 7°C (13°F) of each other? 
Yes >> Go То 4 


Мо >> Check ће wiring and connectors associated with the Fuel Temperature Sensor for corrosion, damage ог 
other problems. Repair as necessary. If no problems are found, replace the Fuel Temperature Sensor. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1003 


4. FUEL TEMPERATURE SENSOR - HOT 

Start the engine and bring the engine to operating temperature (thermostat open). 
Turn the engine off and wait 15 minutes to allow the engine temperature to stabilize. 
With the scan tool, read and note the engine coolant temperature. 

With the scan tool, read the Fuel Temperature. 


Are the readings within 7°C (13°F) of each other? 
Yes >> Refer to the *CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


No >> Check the wiring and connectors associated with the Fuel Temperature Sensor for corrosion, damage or 
other problems. Repair as necessary. If no problems are found, replace the Fuel Temperature Sensor. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9 - 1004 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


P0182-FUEL TEMPERATURE SENSOR CIRCUIT LOW 


PM 
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81614010 


For a complete wiring diagram Refer to Section 8W 


РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1005 


e When Monitored: 
With the ignition on. 


e Set Condition: 
The (K156) Fuel Temperature Sensor Signal circuit voltage is below 0.41 volts. 


Possible Causes 


INTERMITTENT DTC 
(K156) FUEL TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 


(K156) FUEL TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO (K900) FUEL TEMPERATURE 
SENSOR GROUND 


FUEL TEMPERATURE SENSOR 


ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 15 АСТМЕ 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 
Start the engine. 

Allow the engine to reach normal operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. FUEL TEMPERATURE SENSOR 


Turn the ignition off. 
Disconnect the Fuel Temperature Sensor harness connector. 
Turn the ignition on. 
With the scan tool, clear DTCs. 
With the scan tool, select View DTCs. 
NOTE: The scan tool should display a Fuel Temperature Sensor High voltage or open circuit DTC with the 
Fuel Temperature Sensor connector disconnected. 
Does the scan tool display the DTC(s) as described above? 


Yes >> Нерасе the Fuel Temperature Sensor in accordance with the service information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to З 


9 - 1006 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


3. (K156) FUEL TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 


PM 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 


Measure the resistance between ground and the (K156) Fuel Tempera- 
ture Sensor Signal circuit in the Fuel Temperature Sensor harness con- 
nector. 


Is the resistance above 1000 ohms? 
>> Go to 4 


No >> Repair the (K156) Fuel Temperature Sensor Signal circuit 
for a short to ground. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 


(Refer to 9 - 


SENSOR- 
FUEL 
TEMPERATURE 
(DIESEL) 


818183с2 


4. (K156) FUEL TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED ТО (K900) FUEL TEMPERATURE 


SENSOR GROUND CIRCUIT 


Measure the resistance between the (K156) Fuel Temperature Sensor 
Signal circuit and the (K900) Fuel Temperature Sensor Ground circuit in 
the Fuel Temperature Sensor harness connector. 


Is the resistance above 1000 ohms? 


>> Со to 5 


No >> Repair the (K156) Fuel Temperature Sensor Signal circuit 
for a short to the (K900) Fuel Temperature Sensor Ground 
circuit. 

Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 


(Refer to 9 - 


5. ENGINE CONTROL MODULE (ЕСМ) 


= 
(=) 1 


SENSOR- 
FUEL 
TEMPERATURE 
(DIESEL) 


818183d8 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Temperature 


Sensor and the Engine Control Module (ECM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 


Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 


Look for the data to change or for the DTC to reset during the wiggle test. 


Refer to any Technical Service Bulletins that may apply. 
Were any problems found? 


Yes >> Нера as necessary. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1007 
P0183-FUEL TEMPERATURE SENSOR CIRCUIT HIGH 
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81814010 


For a complete wiring diagram Refer to Section 8W 


9 - 1008 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ————— PM 


е When Monitored: 
With the ignition on. 


• Set Condition: 
The (K156) Fuel Temperature Sensor Signal circuit voltage is above 4.98 volts. 


Possible Causes 


INTERMITTENT DTC 
(K156) FUEL TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 
(K900) FUEL TEMPERATURE SENSOR GROUND CIRCUIT SHORTED TO VOLTAGE 


(K156) FUEL TEMPERATURE SENSOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
(K900) FUEL TEMPERATURE SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL TEMPERATURE SENSOR 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. отс 16 ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 
Start the engine. 

Allow the engine to reach normal operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K156) FUEL TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Fuel Temperature Sensor harness connector. 
Disconnect the Engine Control Module (ECM) harness connector. 
Remove the Main Relay. 


Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay Connector. 

Turn the ignition on. 

Measure the voltage of the (K156) Fuel Temperature Sensor Signal cir- 
cuit in the Fuel Temperature Sensor harness connector. 


Is there any voltage present? 


Yes >> Repair the (K156) Fuel Temperature Sensor Signal circuit SENSOR- 
for a short to voltage. FUEL 
T А TEMPERATURE 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - (DIESEL) 
ENGINE - DIAGNOSIS AND TESTING) 8181869c 


No >> Со to З 


РМ 


У. (К900) FUEL TEMPERATURE SENSOR GROUND CIRCUIT SHORTED TO VOLTAGE 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


9 - 1009 


NOTE: The jumper wire should still be in place. 
Measure the voltage of the (K900) Fuel Temperature Sensor Ground 
circuit in the Fuel Temperature Sensor harness connector. 


Is there any voltage present? 


Yes >> Repair the (K900) Fuel Temperature Sensor Ground circuit 
for a short to voltage. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 4 


(Refer to 9 - 


4. FUEL TEMPERATURE SENSOR 


SENSOR- 
FUEL 
TEMPERATURE 
(DIESEL) 


8181874e 


NOTE: Remove the jumper wire. 
Turn the ignition off. 
Connect the Engine Control Module (ECM) harness connector. 


Connect a jumper wire between the (K900) Fuel Temperature Sensor 
Ground circuit and the (K156) Fuel Temperature Sensor Signal circuit in 
the Fuel Temperature Sensor harness connector. 


Turn the ignition on. 

With the scan tool, Clear DTCs. 

With the scan tool, select View DTCs. 

NOTE: The scan tool should display a Fuel Temperature Sensor 

Low voltage or short to ground DTC with the jumper wire in place. 
Does the scan tool display the DTC(s) as described above? 

Yes >> Replace the Fuel Temperature Sensor in accordance with 


the Service Information. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 5 


(Refer to 9 - 


2 


8 


SENSOR- 
FUEL 
TEMPERATURE 
(DIESEL) 


81818983 


9- 1010 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


PM 


5. (K156) FUEL TEMPERATURE SENSOR SIGNAL OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) connector. 


Measure the resistance of the (K156) Fuel Temperature Sensor Signal 
circuit between the Fuel Temperature Sensor harness connector and 
the Engine Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 
Yes >> Go to 6 


No >> Repair the (K156) Fuel Temperature Sensor Signal circuit 
for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


‘ak 
z 


SENSOR- 
FUEL 
TEMPERATURE 
(DIESEL) 1 


46 


MODULE- 
ENGINE 
CONTROL C2 


(DIESEL) 81818406 


6. (K900) FUEL TEMPERATURE SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K900) Fuel Temperature Sensor Ground 
circuit between the Fuel Temperature Sensor harness connector and 
the Engine Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 
Yes >> Со 107 


Мо >> Repair the (K900) Fuel Temperature Sensor Ground circuit 
for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


SENSOR- 
FUEL 
TEMPERATURE 
(DIESEL) 1 


00 no 


00 09 


MODULE- 
ENGINE 
CONTROL C2 


(DIESEL) 81818а67 


РМ —Л———— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1011 


ra ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Temperature 
Sensor and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9- 1012 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 
P0201-FUEL INJECTOR 1 CIRCUIT / OPEN 


PM 
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For a complete wiring diagram Refer to Section 8W 


РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1013 


• When Monitored: 
With the engine running. 


• Set Condition: 
The ECM detects an open or short in the Fuel Injector 1 circuit. 


Possible Causes 


INTERMITTENT DTC 

K663) FUEL INJECTOR 1 HIGH-SIDE CONTROL CIRCUIT SHORTED TO VOLTAGE 
K611) FUEL INJECTOR 1 LOW-SIDE CONTROL CIRCUIT SHORTED TO VOLTAGE 
K663) FUEL INJECTOR 1 HIGH-SIDE CONTROL CIRCUIT SHORTED TO GROUND 
K611) FUEL INJECTOR 1 LOW-SIDE CONTROL CIRCUIT SHORTED TO GROUND 


(K663) FUEL INJECTOR 1 HIGH-SIDE CONTROL CIRCUIT SHORTED TO (K611) FUEL INJECTOR 1 LOW- 
SIDE CONTROL CIRCUIT 


(K663) FUEL INJECTOR 1 HIGH-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(K611) FUEL INJECTOR 1 LOW-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR 1 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
( 
( 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: This DTC can set as a result of a fault in any of the injector circuits. Be sure to check all injector 
circuits before replacing an injector and all injectors before replacing a module. 
Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Engine Control Module. 
Attempt to start the engine and test drive the vehicle. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Со To2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K663) FUEL INJECTOR HIGH-SIDE COMMON CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Fuel Injector 1 harness connector. 
Disconnect the Engine Control Module harness connectors. SH 
Remove the Main Relay. (62) 
Connect a jumper wire between cavity B7 and cavity B9 of the Main рез С 


Relay Connector. 


Turn the ignition on. BLACK 
Measure the voltage of the (K663) Fuel Injector High-Side Common cir- 
cuit in the Fuel Injector 1 harness connector. С 
Is there any voltage present? ! (соса | - 
Yes >> Repair the (K663) Fuel Injector High-Side Common circuit сеток. 
for a short to voltage. FUEL 1 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - кзн 
ENGINE - DIAGNOSIS AND TESTING) 81849288 


No >> Со to З 


9 - 1014 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL PM 
d. (K611) FUEL INJECTOR 1 LOW-SIDE CONTROL CIRCUIT SHORTED TO VOLTAGE 
NOTE: The jumper wire should still be in place. 
Measure the voltage of the (K611) Fuel Injector 1 Low-Side Control cir- TE 
cuit in the Fuel Injector 1 harness connector. 
Is there any voltage present? um 2 (62) 

Yes >> Repair the (K611) Fuel Injector 1 Low-Side Control circuit x 

for a short to voltage. "ко 

Perform Ше ECM Verification Test Мег. 1. (Refer to 9 - | 


ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 4 


INJECTOR- 
FUEL 1 
(DIESEL) 


818492a2 
4. (K663) FUEL INJECTOR HIGH-SIDE COMMON CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 
Remove the jumper wire in the Main Relay Connector. (EB 


Measure the resistance between ground and the (K663) Fuel Injector 
High-Side Common circuit in the Fuel Injector 1 harness connector. 


Is the resistance above 1000 ohms? 


Yes >> Со 105 
Мо >> Repair the (K663) Fuel Injector High-Side Common circuit 
for a short to ground. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


BLACK 


INJECTOR- 
FUEL 1 
(DIESEL) 


81849454 
5. (K611) FUEL INJECTOR 1 LOW-SIDE CONTROL CIRCUIT SHORTED TO GROUND 
Measure the resistance between ground and the (K611) Fuel Injector 1 
Low-Side Control circuit in the Fuel Injector 1 harness connector. re 
Is the resistance above 1000 ohms? E ) | 
Yes >> Со 06 = 2 (Co) 
No >> Hepair the (K611) Fuel Injector 1 Low-Side Control circuit 
for a short to ground. > BLACK 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) СА 


EN 


INJECTOR- 
FUEL 1 
(DIESEL) 


818494a4 


РМ 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


6. (K663) FUEL INJECTOR HIGH-SIDE COMMON CIRCUIT SHORTED TO (K611) FUEL INJECTOR 1 


LOW-SIDE CONTROL CIRCUIT 


Measure the resistance between the (K663) Fuel Injector High-Side 
Common circuit and the (K611) Fuel Injector 1 Low-Side Control circuit 
in the Fuel Injector 1 harness connector. 


Is the resistance above 1000 ohms? 


>> Go to 7 

No >> Repair the (K663) Fuel Injector High-Side Common circuit 
for a short to the (K611) Fuel Injector 1 Low-Side Control 
circuit. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 


(Refer to 9 - 


9 - 1015 


ES 
N 


INJECTOR- 
FUEL 1 
(DIESEL) 


8184950d 
7. (K663) FUEL INJECTOR HIGH-SIDE COMMON CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (K663) Fuel Injector High-Side Common 

circuit between the Fuel Injector 1 harness connector and the Engine 

Control Module harness connector. Xx 


Is the resistance below 10.0 ohms? 


>> Со 108 


Мо >> Repair the (K663) Fuel Injector High-Side Common circuit 
for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 


(Refer to 9 - 


INJECTOR- 
FUEL 1 
(DIESEL) 


46 


MODULE- 
ENGINE 
CONTROL C2 
(DIESEL) 


81849575 


9- 1016 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


8. (K611) FUEL INJECTOR 1 LOW-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


PM 


Measure the resistance of the (K611) Fuel Injector 1 Low-Side Control 
circuit between the Fuel Injector 1 harness connector and the Engine 
Control Module harness connector. 


Is the resistance below 10.0 ohms? 


Yes >> Нерасе Fuel Injector 1 in accordance with the Service 
Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Repair the (K611) Fuel Injector 1 Low-Side Control circuit 
for an open circuit or high resistance. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


4 — BLACK 


_ == 


с 
Со LXI 


706]: 
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INJECTOR- 
FUEL 1 
(DIESEL) 


00 qu 
ор 080 
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ав 
aoo 
вез 
вев 


MODULE- 
ENGINE 
CONTROL C2 


@IESEL) 81849631 


РМ 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


P0202-FUEL INJECTOR 2 CIRCUIT / OPEN 
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| 00-90 LOW-SIDE HIGH HIGH LOW-SIDE LOW-SIDE | 
CONTROL CONTROL SIDE SIDE CONTROL CONTROL 
| COMMON COMMON | 
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BLACK n BLACK 
"m BLACK Г 
ГҮ I 1 
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MODULE. 
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INJECTOR- INJECTOR- 
FUEL. FUEL. 
NO.1 ТЕ 
(DIESEL) (DIESEL) 
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For a complete wiring diagram 


Refer to Section 8W 


9 - 1017 


9 - 1018 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ————————————————————_ PM 


• When Monitored: 
With the engine running. 


• Set Condition: 
The ECM detects an open or short in the Fuel Injector 2 circuit. 


Possible Causes 


INTERMITTENT DTC 
K663) FUEL INJECTOR 2 HIGH-SIDE CONTROL CIRCUIT SHORTED TO VOLTAGE 
K612) FUEL INJECTOR 2 LOW-SIDE CONTROL CIRCUIT SHORTED TO VOLTAGE 


K612) FUEL INJECTOR 2 LOW-SIDE CONTROL CIRCUIT SHORTED TO GROUND 


(K663) FUEL INJECTOR 2 HIGH-SIDE CONTROL CIRCUIT SHORTED TO (K612) FUEL INJECTOR 2 LOW- 
SIDE CONTROL CIRCUIT 


(K663) FUEL INJECTOR 2 HIGH-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(K612) FUEL INJECTOR 2 LOW-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR 2 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 

(K612) 

(K663) FUEL INJECTOR 2 HIGH-SIDE CONTROL CIRCUIT SHORTED TO GROUND 
(K612) 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: This DTC can set as a result of a fault in any of the injector circuits. Be sure to check all injector 
circuits before replacing an injector and all injectors before replacing a module. 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module. 

Attempt to start the engine and test drive the vehicle. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Со To2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K663) FUEL INJECTOR HIGH-SIDE COMMON CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Fuel Injector 2 harness connector. 
Disconnect the Engine Control Module harness connectors. SH 
Remove the Main Relay. ; (C2) 
Connect a jumper wire between cavity B7 and cavity B9 of the Main = ° 


Relay Connector. 
Turn the ignition on. 
Measure the voltage of the (K663) Fuel Injector High-Side Common cir- L |] 


cuit in the Fuel Injector 2 harness connector. 1 СО || 2 


Is there any voltage present? 


BLACK 


INJECTOR- 

Yes >> Repair the (K663) Fuel Injector High-Side Common circuit FUEL 2 
for a short to voltage. СҮЗУ 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 81849914 


No >> Со to З 


РМ 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


9 - 1019 


3. (K612) FUEL INJECTOR 2 LOW-SIDE CONTROL CIRCUIT SHORTED TO VOLTAGE 


NOTE: The jumper wire should still be in place. 
Measure the voltage of the (K612) Fuel Injector 2 Low-Side Control cir- 
cuit in the Fuel Injector 2 harness connector. 


15 there any voltage present? 


Yes >> Repair the (K612) Fuel Injector 2 Low-Side Control circuit 


for a short to voltage. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 4 


(Refer to 9 - 


INJECTOR- 
FUEL 2 
(DIESEL) 


818499b2 
4. (K663) FUEL INJECTOR HIGH-SIDE COMMON CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 
Remove the jumper wire in the Main Relay Connector. (EB 


Measure the resistance between ground and the (K663) Fuel Injector 
High-Side Common circuit in the Fuel Injector 2 harness connector. 


Is the resistance above 1000 ohms? 


>> Go to 5 
No >> Repair the (K663) Fuel Injector High-Side Common circuit 
for a short to ground. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 


(Refer to 9 - 


BLACK 


INJECTOR- 
FUEL 2 
(DIESEL) 


818499bd 


5. (K612) FUEL INJECTOR 2 LOW-SIDE CONTROL CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (K612) Fuel Injector 2 
Low-Side Control circuit in the Fuel Injector 2 harness connector. 


Is the resistance above 1000 ohms? 


>> Go to 6 


No >> Repair the (K612) Fuel Injector 2 Low-Side Control circuit 
for a short to ground. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 


(Refer to 9 - 


INJECTOR- 
FUEL 2 
(DIESEL) 


818499с5 


9- 1020 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


6. (K663) FUEL INJECTOR HIGH-SIDE COMMON CIRCUIT SHORTED TO (K612) FUEL INJECTOR 2 


LOW-SIDE CONTROL CIRCUIT 


Measure the resistance between the (K663) Fuel Injector High-Side 
Common circuit and the (K612) Fuel Injector 2 Low-Side Control circuit 
in the Fuel Injector 2 harness connector. 


Is the resistance above 1000 ohms? 
Yes >> Со 107 


Мо >> Repair the (K663) Fuel Injector High-Side Common circuit 
for a short to the (K612) Fuel Injector 2 Low-Side Control 
circuit. 

Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


PM 
e 
|, (Co) 
ГАН BLACK 
ES 
Чеш 
81849а42 


7. (K663) FUEL INJECTOR HIGH-SIDE COMMON CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K663) Fuel Injector High-Side Common 
circuit between the Fuel Injector 2 harness connector and the Engine 
Control Module harness connector. 


Is the resistance below 10.0 ohms? 
Yes >> Go to 8 


No >> Repair the (K663) Fuel Injector High-Side Common circuit 
for an open circuit or high resistance. 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


‘ak 
Ё 


| 
H о 
[ree]: 


INJECTOR- 31 32 
FUEL 2 
(DIESEL) 


MODULE- 
ENGINE 
CONTROL C2 


(DIESEL) 81849а54 


РМ------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1021 
8. (K612) FUEL INJECTOR 2 LOW-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (K612) Fuel Injector 2 Low-Side Control 

circuit between the Fuel Injector 2 harness connector and the Engine 

Control Module harness connector. Xx 


Is the resistance below 10.0 ohms? 


Yes >> Нерасе Fuel Injector 2 in accordance with the Service 
Information. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Repair the (K612) Fuel Injector 2 Low-Side Control circuit 
for an open circuit or high resistance. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 


(Refer to 9 - 


BLACK 


С 


1 Г] 2 


INJECTOR- 
FUEL 2 
(DIESEL) 


46 


MODULE- 
ENGINE 
CONTROL C2 
(DIESEL) 


81849b10 


9- 1022 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 
P0203-FUEL INJECTOR 3 CIRCUIT / OPEN 


PM 


е ° ° ° • 5120 
квз квз K663 K663 
16 16 16 16 
ІП BRL ЕТІЛ BRL 
1 1 1 1 
INJECTOR- INJECTOR- INJECTOR: INJECTOR- 
FUEL-NO, 4 FUEL-NO. 3 FUEL-NO. 2 FUEL-NO. 1 
С -X CX CX 
2 ; 2 2 
кила Киз K663 K612 кви 
| 1 м 1 1 
BRILB BRANT BRIYL BRILG BRIRD 
1 1 3 | ГА 6102 
K663 
; 
BRIGY 
e € 5153 
кила Киз квз ket? кви! 
4 1 ; 20 м м 
ТЕН GYIBR BRIGY BRIGY YLIBR ORIBR 
ar C2 1 c2 и Дег 32 Å са 8 Д са 16 Д са 
Г nu FUEL FUEL FUEL FUEL FUEL E КЫК 
| INJECTOR NO. 4 INJECTOR NO. 3 INJECTOR INJECTOR INJECTOR NO. 2 INJECTOR NO. 1 [енш 
| 00-90 LOW-SIDE HIGH HIGH LOW-SIDE LOW-SIDE | 
CONTROL CONTROL SIDE SIDE CONTROL CONTROL 
| COMMON COMMON | 
LLLI еее и аи а а си им: и и“ и Б - ------- --- - -- -- m 
BLACK n BLACK 
"m BLACK Г 
ГҮ I 1 
cad OCS | 2 1 2 
1 88838 8888858888) 15 
ЕЕЕ INJECTOR. prius 
са а =] FUEL- NO "i 
Y t BLACK NO.2 BLACK , 
м (DIESEL) м [DIESEL) 
MODULE. 
ENGINE | j i j 
CONTROL C2 
(DIESEL) 
INJECTOR- INJECTOR- 
FUEL. FUEL. 
NO.1 ТЕ 
(DIESEL) (DIESEL) 


81814015 


For a complete wiring diagram Refer to Section 8W 


РМ —Л————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1023 


• When Monitored: 
With the engine running. 


• Set Condition: 
The ECM detects an open or short in the Fuel Injector 3 circuit. 


Possible Causes 


INTERMITTENT DTC 

K663) FUEL INJECTOR 3 HIGH-SIDE CONTROL CIRCUIT SHORTED TO VOLTAGE 
K613) FUEL INJECTOR 3 LOW-SIDE CONTROL CIRCUIT SHORTED TO VOLTAGE 
K663) FUEL INJECTOR 3 HIGH-SIDE CONTROL CIRCUIT SHORTED TO GROUND 
K613) FUEL INJECTOR 3 LOW-SIDE CONTROL CIRCUIT SHORTED TO GROUND 


(K663) FUEL INJECTOR 3 HIGH-SIDE CONTROL CIRCUIT SHORTED TO (K613) FUEL INJECTOR 3 LOW- 
SIDE CONTROL CIRCUIT 


(K663) FUEL INJECTOR 3 HIGH-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(K613) FUEL INJECTOR 3 LOW-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR 3 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
( 
( 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: This DTC can set as a result of a fault in any of the injector circuits. Be sure to check all injector 
circuits before replacing an injector and all injectors before replacing a module. 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module. 

Attempt to start the engine and test drive the vehicle. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со To2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K663) FUEL INJECTOR HIGH-SIDE COMMON CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Fuel Injector 3 harness connector. 

Disconnect the Engine Control Module harness connectors. SH 
Remove the Main Relay. (C2) 
Connect a jumper wire between cavity B7 and cavity B9 of the Main рей 1 С 


Relay Connector. 
Turn the ignition on. 
Measure the voltage of the (K663) Fuel Injector High-Side Common cir- с] 


cuit in the Fuel Injector 3 harness connector. 1 СО 2 


Is there any voltage present? 


BLACK 


INJECTOR- 


Yes >> Repair the (K663) Fuel Injector High-Side Common circuit FUEL3 
for a short to voltage. (DIESEL) 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 8184аесе 


Мо >> Со 103 


9 - 1024 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL PM 
d. (K613) FUEL INJECTOR 3 LOW-SIDE CONTROL CIRCUIT SHORTED TO VOLTAGE 

NOTE: The jumper wire should still be in place. 

Measure the voltage of the (K613) Fuel Injector 3 Low-Side Control cir- TE 
cuit in the Fuel Injector 3 harness connector. 


Is there any voltage present? 
Yes >> Repair the (K613) Fuel Injector 3 Low-Side Control circuit 
for a short to voltage. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 4 


INJECTOR- 
FUEL 3 
(DIESEL) 


8184af16 


4. (K663) FUEL INJECTOR HIGH-SIDE COMMON CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Remove the jumper wire in the Main Relay Connector. 
Measure the resistance between ground and the (K663) Fuel Injector 
High-Side Common circuit in the Fuel Injector 3 harness connector. 
Is the resistance above 1000 ohms? 


Yes >> Goto5 
No >> Repair the (K663) Fuel Injector High-Side Common circuit 
for a short to ground. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


INJECTOR- 
FUEL 3 
(DIESEL) 


BLACK 


8184af21 


5. (K613) FUEL INJECTOR 3 LOW-SIDE CONTROL CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (K613) Fuel Injector 3 
Low-Side Control circuit in the Fuel Injector 3 harness connector. 


Is the resistance above 1000 ohms? 


Yes >> Со 106 
Мо >> Repair the (K613) Fuel Injector 3 Low-Side Control circuit 
for a short to ground. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


INJECTOR- 
FUEL 3 
(DIESEL) 


8184af73 


РМ 


6. (K663) FUEL INJECTOR HIGH-SIDE COMMON CIRCUIT SHORTED TO (K613) FUEL INJECTOR 3 


LOW-SIDE CONTROL CIRCUIT 


Measure the resistance between the (K663) Fuel Injector High-Side 
Common circuit and the (K613) Fuel Injector 3 Low-Side Control circuit 
in the Fuel Injector 3 harness connector. 


Is the resistance above 1000 ohms? 


>> Goto7 

No >> Repair the (K663) Fuel Injector High-Side Common circuit 
for a short to the (K613) Fuel Injector 3 Low-Side Control 
circuit. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 


(Refer to 9 - 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


9 - 1025 


1 
1 


INJECTOR- 
FUEL 3 
(DIESEL) 


7. (K663) FUEL INJECTOR HIGH-SIDE COMMON CIRCUIT OPEN OR HIGH RESISTANCE 


rz 
LA 


JE, 


‘Co 


2 


8184afd2 


Measure the resistance of the (K663) Fuel Injector High-Side Common 
circuit between the Fuel Injector 3 harness connector and the Engine 
Control Module harness connector. 


15 the resistance below 10.0 ohms? 
>> Go to 8 


No >> Repair the (K663) Fuel Injector High-Side Common circuit 
for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 


(Refer to 9 - 


INJECTOR- 
FUEL 3 
(DIESEL) 


MODULE- 
ENGINE 
CONTROL C2 
(DIESEL) 


8184afda 


9 - 1026 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL PM 
8. (K613) FUEL INJECTOR 3 LOW-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (K613) Fuel Injector 3 Low-Side Control 

circuit between the Fuel Injector 3 harness connector and the Engine 

Control Module harness connector. Xx 


Is the resistance below 10.0 ohms? 


Yes >> 


Мо >> 


Replace Fuel Injector 3 in accordance with the Service 
Information. 

Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Repair the (K613) Fuel Injector 3 Low-Side Control circuit 
for an open circuit or high resistance. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 


(Refer to 9 - 


BLAC, 


1 СО 2 


INJECTOR- 
FUEL 3 
(DIESEL) 


46 


o0 


с 
с 
n 
a 


MODULE- 
ENGINE 
CONTROL C2 
(DIESEL) 


8184b009 


РМ 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


P0204-FUEL INJECTOR 4 CIRCUIT / OPEN 


е ° ° ° • 5120 
квз квз K663 K663 
16 16 16 16 
ІП BRL BRL BRL 
1 1 1 1 
INJECTOR- INJECTOR- INJECTOR: INJECTOR- 
FUEL-NO, 4 FUEL-NO. 3 FUEL-NO. 2 FUEL-NO. 1 
С -X ZK ZX 
2 ; 2 2 
кила Киз K663 K612 кви 
| 1 м 1 1 
BRILB BRANT BRIYL BRILG BRIRD 
1 1 3 | ГА 6102 
K663 
; 
BRIGY 
e € 5153 
кила Киз квз ket? кви! 
4 1 ; 20 м м 
ТЕН GYIBR BRIGY BRIGY YLIBR ORIBR 
ar C2 1 c2 и Дег 32 Å са 8 Д са 16 Д са 
Г nu FUEL FUEL FUEL FUEL FUEL E ONE 
| INJECTOR No.4 INJECTOR NO. 3 INJECTOR INJECTOR INJECTOR NO. 2 INJECTOR NO. 1 [енш 
| 00-90 LOW-SIDE HIGH HIGH LOW-SIDE LOW-SIDE | 
CONTROL CONTROL SIDE SIDE CONTROL CONTROL 
| COMMON COMMON | 
LLLI еее и аи а а си им: и и“ и Б - ------- --- - -- -- m 
BLACK n BLACK 
"m BLACK Г 
ГҮ I 1 
cad OCS | 2 1 2 
1 88838 8888858888) 15 
ЕЕЕ INJECTOR. prius 
са а =] FUEL- NO "i 
Y t BLACK NO.2 BLACK , 
м (DIESEL) м [DIESEL) 
MODULE. 
ENGINE j i j 
CONTROL C2 
(DIESEL) 
INJECTOR- INJECTOR- 
FUEL. FUEL. 
NO.1 ТЕ 
(DIESEL) (DIESEL) 


81814015 


For a complete wiring diagram 


Refer to Section 8W 


9 - 1027 


9 - 1028 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ——— ———— — ——— ————————————— PM 


• When Monitored: 
With the engine running. 


• Set Condition: 
The ECM detects an open or short in the Fuel Injector 4 circuit. 


Possible Causes 


INTERMITTENT DTC 
K663) FUEL INJECTOR 4 HIGH-SIDE CONTROL CIRCUIT SHORTED TO VOLTAGE 
K614) FUEL INJECTOR 4 LOW-SIDE CONTROL CIRCUIT SHORTED TO VOLTAGE 


K614) FUEL INJECTOR 4 LOW-SIDE CONTROL CIRCUIT SHORTED TO GROUND 


(K663) FUEL INJECTOR 4 HIGH-SIDE CONTROL CIRCUIT SHORTED TO (K614) FUEL INJECTOR 4 LOW- 
SIDE CONTROL CIRCUIT 


(K663) FUEL INJECTOR 4 HIGH-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(K614) FUEL INJECTOR 4 LOW-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR 4 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 

(K614) 

(K663) FUEL INJECTOR 4 HIGH-SIDE CONTROL CIRCUIT SHORTED TO GROUND 
(K614) 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: This DTC can set as a result of a fault in any of the injector circuits. Be sure to check all injector 
circuits before replacing an injector and all injectors before replacing a module. 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module. 

Attempt to start the engine and test drive the vehicle. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Со To2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K663) FUEL INJECTOR HIGH-SIDE COMMON CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Fuel Injector 4 harness connector. 
Disconnect the Engine Control Module harness connectors. SH 
Remove the Main Relay. (C2) 
Connect a jumper wire between cavity B7 and cavity B9 of the Main рез С 


Relay Connector. 
Turn the ignition on. 
Measure the voltage of the (K663) Fuel Injector High-Side Common cir- uem 


cuit in the Fuel Injector 4 harness connector. | [t 17] А 


Is there any voltage present? 


BLACK 


Yes >> Repair the (K663) Fuel Injector High-Side Common circuit pens 


for a short to voltage. (DIESEL) 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 8184b502 


No >> Goto З 


РМ 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


9 - 1029 


3. (K614) FUEL INJECTOR 4 LOW-SIDE CONTROL CIRCUIT SHORTED TO VOLTAGE 


NOTE: The jumper wire should still be in place. 
Measure the voltage of the (K614) Fuel Injector 4 Low-Side Control cir- 
cuit in the Fuel Injector 4 harness connector. 


15 there any voltage present? 


Yes >> Repair the (K614) Fuel Injector 4 Low-Side Control circuit 


for a short to voltage. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 4 


(Refer to 9 - 


INJECTOR- 
FUEL 4 
(DIESEL) 


8184b572 
4. (K663) FUEL INJECTOR HIGH-SIDE COMMON CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 
Remove the jumper wire in the Main Relay Connector. [+ 


Measure the resistance between ground and the (K663) Fuel Injector 
High-Side Common circuit in the Fuel Injector 4 harness connector. 


Is the resistance above 1000 ohms? 


>> Go to 5 
No >> Repair the (K663) Fuel Injector High-Side Common circuit 
for a short to ground. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 


(Refer to 9 - 


BLACK 


INJECTOR- 
FUEL 4 
(DIESEL) 


8184b584 
5. (K614) FUEL INJECTOR 4 LOW-SIDE CONTROL CIRCUIT SHORTED TO GROUND 
Measure the resistance between ground and the (K614) Fuel Injector 4 
Low-Side Control circuit in the Fuel Injector 4 harness connector. 

Is the resistance above 1000 ohms? "E 
Yes >> Goto 6 = (Co) 
No >> Repair the (K614) Fuel Injector 4 Low-Side Control circuit BAK 22 


for a short to ground. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 


1 С 2 


INJECTOR- 
FUEL 4 
(DIESEL) 


8184b58f 


9 - 1030 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


PM 


6. (K663) FUEL INJECTOR HIGH-SIDE COMMON CIRCUIT SHORTED TO (K614) FUEL INJECTOR 4 


LOW-SIDE CONTROL CIRCUIT 


Measure the resistance between the (K663) Fuel Injector High-Side 
Common circuit and the (K614) Fuel Injector 4 Low-Side Control circuit 
in the Fuel Injector 4 harness connector. 


Is the resistance above 1000 ohms? 
>> Go to 7 


Мо >> Repair the (K663) Fuel Injector High-Side Common circuit 
for a short to the (K614) Fuel Injector 4 Low-Side Control 
circuit. 

Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 


(Refer to 9 - 


INJECTOR- 


FUEL 4 
(DIESEL. 


) 


8184b674 
7. (K663) FUEL INJECTOR HIGH-SIDE COMMON CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (K663) Fuel Injector High-Side Common 

circuit between the Fuel Injector 4 harness connector and the Engine 

Control Module harness connector. Xx 


Is the resistance below 10.0 ohms? 
>> Go to 8 


No >> Repair the (K663) Fuel Injector High-Side Common circuit 
for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 


(Refer to 9 - 


1 
— BLACK 
JE 
[=]. 


INJECTOR- 
FUEL 4 
(DIESEL) 


46 


MODULE- 
ENGINE 
CONTROL C2 
(DIESEL) 


8184b6a6 


РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1031 


8. (K614) FUEL INJECTOR 4 LOW-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K614) Fuel Injector 4 Low-Side Control 
circuit between the Fuel Injector 4 harness connector and the Engine 


Control Module harness connector. [0] "5 
Is the resistance below 10.0 ohms? Go) 


Yes >> Replace Fuel Injector 4 in accordance with the Service 


Information. илек 2 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - са 
ENGINE - DIAGNOSIS AND TESTING) © | 

№ >> Repair the (K614) Fuel Injector 4 Low-Side Control circuit 
for an open circuit or high resistance. pedes 47 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - (DIESEL) 


ENGINE - DIAGNOSIS AND TESTING) 


D Па 


5 
= 
© 
5 
5 
n 


46 


MODULE- 
ENGINE 
CONTROL C2 


(DIESEL) 8184b6ba 


9 - 1032 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


P0234-TURBOCHARGER OVERBOOST CONDITION 


PM 


DLL Sc — MODULE: 
| BOOST FUEL | ENGINE 
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For a complete wiring diagram Refer to Section 8W 


РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1033 


е When Monitored: 
With the engine running and the ECM attempting to govern turbocharger boost pressure. 

e Set Condition: 
The Intake Air Temperature/Boost Pressure Sensor indicates actual turbocharger boost is greater than the 
ECM setpoint for 6.5 seconds. 


Possible Causes 


INTERMITTENT DTC 

INTAKE AIR RESTRICTION 
INTAKE AIR LEAK 

VACUUM HOSES/TUBES 
BOOST PRESSURE ACTUATOR 
TURBOCHARGER 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. СНЕСК FOR ACTIVE DTC 

Turn the ignition on. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
Test drive the vehicle. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go То 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. CHECK FOR INTAKE AND EXHAUST SYSTEM RESTRICTIONS 


NOTE: Damaged, restricted or poorly connected intake and turbocharger related tubes can cause this DTC 
to set. 
Inspect all air intake, crankcase vent and turbocharger related hoses/tubes and connections. 


Inspect the complete exhaust system for damaged, bent or clogged pipes that can cause exhaust system restric- 
tions and excessive backpressure. 


Were any problems found? 
Yes >> Repair or replace as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to З 


9 - 1034 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ------------РМ 


d INTAKE AIR TEMPERATURE/BOOST PRESSURE SENSOR CIRCUIT RESISTANCE 


Turn the ignition off. 
Disconnect the ECM harness connectors. 
Disconnect the Intake Air Temp/Boost Pressure Sensor harness connector. 


Measure the resistance of the each of the Boost Pressure Sensor circuits (3 circuits) between the Intake Air Temp/ 
Boost Pressure Sensor and ECM harness connectors. 


Is the resistance below 10.0 ohms for each measurement? 


Yes >> 4 


Мо >> Нераг the Boost Pressure Sensor circuit(s) Ша! measure above 10.0 ohms for ап open. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


4. CHECK THE BOOST PRESSURE SYSTEM 


Refer to the CHECKING THE BOOST PRESSURE SYSTEM to check the boost pressure supply hoses, Boost 
Actuator and Turbocharger boost output. 
With the scan tool, select View DTCs. 


View repair. 


Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1035 
P0236-BOOST PRESSURE SENSOR PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 
Once per ignition cycle before engine crank. No other Atmospheric Pressure Sensor DTC’s present. No other 
Boost Pressure Sensor DTC’s present. 

e Set Condition: 
The Intake Air Temperature/Boost Pressure Sensor signal differs from the Atmospheric Pressure Sensor signal 
by 150 hpa or greater. 


Possible Causes 


(K37) BOOST PRESSURE SENSOR SIGNAL CIRCUIT OPEN 
(K656) BOOST PRESSURE SENSOR GROUND CIRCUIT OPEN 


(K854) BOOST PRESSURE SENSOR 5-VOLT SUPPLY CIRCUIT OPEN 
INTAKE AIR TEMPERATURE/BOOST PRESSURE SENSOR 
ENGINE CONTROL MODULE 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


NOTE: If the ECM detects and stores a DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 

Turn the ignition on. 

With the scan tool, erase ECM DTCs. 

Turn the ignition off, wait 30 seconds, then start and idle the engine for at least 30 seconds. 

With the scan tool, read ECM DTCs. 


Did this DTC set again? 
Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1037 


2. (K37) BOOST PRESSURE SENSOR SIGNAL CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Intake Air Temp/Boost Pressure Sensor harness connec- : re 
с 


Disconnect the ECM harness connectors. Co) 
Measure the resistance of the (K37) Boost Pressure Sensor Signal cir- os 
cuit between the Intake Air Temp/Boost Pressure Sensor harness con- 
nector and the ECM harness connector. 


A 


Is the resistance below 10.0 ohms? 
Yes >> Go To 3 


1 РЕР 4 


SENSOR- 


No >> Repair the (K37) Boost Pressure Sensor Signal circuit for INTAKE 
an open. ЕИ 
Perform the ЕСМ Verification Test Ver. 1 (Refer to 9 - pneum 
ENGINE - DIAGNOSIS AND TESTING). МАРУ 


28 
50 


72 
94 


73 


MODULE- 
ENGINE 

CONTROL C1 
(DIESEL) 81818d7c 


З. (К656) BOOST PRESSURE SENSOR GROUND CIRCUIT OPEN 
Measure the resistance of the (K656) Boost Pressure Sensor Ground 


circuit between the Intake Air Temp/Boost Pressure Sensor harness 
connector and the ECM harness connector. [0] "5 

Is the resistance below 10.0 ohms? d) 
Yes >> Go To 4 


1 
No >> Hepair the Boost Pressure Sensor Ground circuit for an 1 ) 4 


open. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ра 
ENGINE - DIAGNOSIS AND TESTING). TEMPERATURE! 


BOOST 
76 PRESSURE 
(DIESEL) 


ШЕ EASSBSBSBSBSBSSSBSESSS 
fu] ЕА ЕЕЕ 


MODULE- 
ENGINE 
CONTROL C1 
(DIESEL) 81816a3b 


9 - 1038 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


РМ 
4. (К854) BOOST PRESSURE SENSOR 5-VOLT SUPPLY CIRCUIT OPEN 
Measure the resistance of the (K854) Boost Pressure Sensor 5-Volt 
Supply circuit between the Intake Air Temp/Boost Pressure Sensor har- 
ness connector and the ECM harness connector. [0] Xx 
Is the resistance below 10.0 ohms? (Go) 

Yes >> Go То 5 3 | 
Мо >> Repair the (K854) Boost Pressure Sensor 5-Volt Supply cir- 

cuit for an open. 

Perform the ECM Verification Test Ver. 1 (Refer to 9 - 

ENGINE - DIAGNOSIS AND TESTING). ВЕР) } 4 

TEMPERATURE 62 


5. INTAKE AIR TEMPERATURE/BOOST PRESSURE SENSOR 


BOOST 
PRESSURE 
(DIESEL) 


ЕЕЕГЕЕГРЕЕРП ТЕРІ 


ЕА EEEL 


ETT IE 


сев! ЕТЕ 
DODOBOODODOSODODODODOD 
Dboogoooo00000000000000 
весесесеевевевесесевос 


MODULE- 
ENGINE 
CONTROL C1 
(DIESEL) 


81818e40 


Replace the Intake Air Temperature/Boost Pressure Sensor. 

Turn the ignition on. 

With the scan tool, erase ECM DTOs. 

Test drive the vehicle, pausing several times to cycle the ignition. 
Monitor the scan tool for ECM DTCs. 


Did this DTC set again? 


Yes >> Heplace and program the Engine Control Module in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> The repair is complete. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1039 
P0237-TURBO BOOST PRESSURE SENSOR CIRCUIT LOW 
-------------------------<-------- — MODULE. 
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For a complete wiring diagram Refer to Section 8W 


9 - 1040 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ————————————————————_ PM 


е When Monitored: 
With the ignition on. 
• Set Condition: 
The (K37) Boost Pressure Sensor Signal circuit voltage is below 0.68 volt for 0.48 second. 


Possible Causes 


INTERMITTENT DTC 
(K854) BOOST PRESSURE SENSOR 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 
(K37) BOOST PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 


(K854) BOOST PRESSURE SENSOR 5 VOLT SUPPLY CIRCUIT SHORTED TO (K656) BOOST PRESSURE 
SENSOR GROUND 


(K37) BOOST PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO (K656) BOOST PRESSURE SENSOR 
GROUND 


(K854) BOOST PRESSURE SENSOR 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 
(K37) BOOST PRESSURE SENSOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
INTAKE AIR TEMPERATURE/BOOST PRESSURE SENSOR 


ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 16 ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 
Start the engine. 

Allow the engine to reach normal operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


PM ——————————————— — — — — ——- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1041 


2. (K854) BOOST PRESSURE SENSOR 5 VOLT SUPPLY CIRCUIT VOLTAGE 


Turn the ignition off. 


Disconnect the Intake Air Temp/Boost Pressure Sensor harness connec- {Si} 
tor 


Turn the ignition on. 


Measure the voltage of the (K854) Boost Pressure Sensor 5 Volt Supply = 3 109 
circuit in the Intake Air Temp/Boost Pressure Sensor harness connector. 


Is the voltage above 4.5 volts? 


Yes >> Со 106 
Мо >> Со 103 


SENSOR- 
INTAKE 
AIR 
TEMPERATURE/ 
BOOST 
PRESSURE 


сен 8181а206 


2; (K854) BOOST PRESSURE SENSOR 5 VOLT SUPPLY CIRCUIT SHORTED ТО GROUND 


Turn the ignition off. 


Disconnect the Engine Control Module (ECM) harness connector. (EB 
Measure the resistance between ground and the (K854) Boost Pressure [9] 
Sensor 5 Мой Supply circuit in the Intake Air Temp/Boost Pressure Зеп- 


(С 
2 
sor harness connector. т=з 3 (52) 


Is the resistance above 1000 ohms? 


Yes >> Go to 4 


No >> Repair the (K854) Boost Pressure Sensor 5 Volt Supply cir- 1 РРЕР) / 4 
cuit for а short to ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - SENSOR- 
ENGINE - DIAGNOSIS AND TESTING) 7. 
TEMPERATURE/ 

BOOST 

PRESSURE 

(DIESEL) 8181c1b5 


4. (K854) BOOST PRESSURE SENSOR 5 VOLT SUPPLY CIRCUIT SHORTED TO (K656) BOOST PRESSURE 
SENSOR GROUND CIRCUIT 


Measure the resistance between the (K854) Boost Pressure Sensor 5 


Volt Supply circuit and the (K656) Boost Pressure Sensor Ground circuit 
in the Intake Air Temp/Boost Pressure Sensor harness connector. 


Is the resistance above 1000 ohms? 


Yes >> Со to 5 


No >> Hepair the (K854) Boost Pressure Sensor 5 Volt Supply cir- 
cuit for a short to the (K656) Boost Pressure Sensor 
Ground circuit. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) SENSOR: 


INTAKE 
AIR 
TEMPERATURE! 
воозт 
PRESSURE 
(DIESEL) 8181с39 
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PM 


5. (K854) BOOST PRESSURE SENSOR 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K854) Boost Pressure Sensor 5 Volt 
Supply circuit between the Intake Air Temp/Boost Pressure Sensor har- 
ness connector and the Engine Control Module (ECM) harness connec- 


tor. 


Is the resistance below 10.0 ohms? 


Yes >> Go to 10 


No >> Hepair the (K854) Boost Pressure Sensor 5 Volt Supply cir- 
cuit for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 
ENGINE - DIAGNOSIS AND TESTING) 
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MODULE- 
ENGINE 
CONTROL C1 


(DIESEL) 81818640 


With the scan tool, Clear DTCs. 
With the scan tool, select View DTOs. 


NOTE: The scan tool should display a Boost Pressure Sensor high voltage or open DTC with the Boost 


Pressure Sensor connector disconnected. 
Does the scan tool display the DTC(s) as described above? 


Yes 


>> Replace the Intake Air Temp/Boost Pressure Sensor in accordance with the Service Information. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 7 


РМ ——————————————— — — — — — ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1043 


T. (K37) BOOST PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 

Disconnect the Engine Control Module (ECM) harness connector. S 
Measure the resistance between ground and the (K37) Boost Pressure Ф 


Sensor Signal circuit in the Intake Air Temp/Boost Pressure Sensor ћаг- 


(бо 
ness connector. = 4 9 


Is the resistance above 1000 ohms? 


Yes >> Со to 8 


No >> Repair the (K37) Boost Pressure Sensor Signal circuit for a ! EEE | 
short to ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - срина 
ENGINE - DIAGNOSIS AND TESTING) AIR 
TEMPERATURE/ 

BOOST 

PRESSURE 

(DIESEL) 8181c5ab 


8. (K37) BOOST PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO (K656) BOOST PRESSURE SENSOR 
GROUND CIRCUIT 


Measure the resistance between the (K37) Boost Pressure Sensor Sig- 


nal circuit and the (K656) Boost Pressure Sensor Ground circuit in the 
Intake Air Temp/Boost Pressure Sensor harness connector. 


Is the resistance above 1000 ohms? 
Yes >> Go to 9 


No >> Repair the (K37) Boost Pressure Sensor Signal circuit for a 
short to the (K656) Boost Pressure Sensor Ground circuit. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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AIR 
TEMPERATURE/ 
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PRESSURE 
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9. (K37) BOOST PRESSURE SENSOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K37) Boost Pressure Sensor Signal cir- 
cuit between the Intake Air Temp/Boost Pressure Sensor harness con- 


nector and the Engine Control Module (ECM) harness connector. [0] Xx 


Is the resistance below 10.0 ohms? 


Yes >> Go to 10 
No >> Hepair the (K37) Boost Pressure Sensor Signal circuit for 
an open circuit or high resistance. - 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 1 РРР 4 
ENGINE - DIAGNOSIS AND TESTING) 
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MODULE- 
ENGINE 
CONTROL C1 
(DIESEL) 81818d7c 


1 0. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Boost Pressure Sen- 
sor and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W 


9 - 1046 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ———————————— ————————————— PM 


е When Monitored: 
With the ignition on. 


• Set Condition: 
The (K37) Boost Pressure Sensor Signal circuit voltage is above 4.85 volts for 0.5 second. 


Possible Causes 


INTERMITTENT DTC 
K854) BOOST PRESSURE SENSOR 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
K37) BOOST PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 


K37) BOOST PRESSURE SENSOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
K656) BOOST PRESSURE SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
BOOST PRESSURE SENSOR 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
(K656) BOOST PRESSURE SENSOR GROUND CIRCUIT SHORTED TO VOLTAGE 
( 
( 


Diagnostic Test 


1. DTC 16 ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 
Start the engine. 

Allow the engine to reach normal operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K854) BOOST PRESSURE SENSOR 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Intake Air Temp/Boost Pressure Sensor harness connec- 

tor. АЕ 
Disconnect the Engine Control Module (ЕСМ) harness connector. (C2) 
Remove the Main Relay. ps 3 С 
Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay Connector. 


Turn the ignition on. 1 ЫЕ 4 


Measure the voltage of the (K854) Boost Pressure Sensor 5 Мой Supply 


circuit in the Intake Air Temp/Boost Pressure Sensor harness connector. SENSOR: 


INTAKE 
AIR 
TEMPERATURE/ 


Yes >> Repair the (K854) Boost Pressure Sensor 5 Volt Supply cir- tooa 
cuit for a short to voltage. PRESSURE 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - Р 8181a2b6 


Is there any voltage present? 


ENGINE - DIAGNOSIS AND TESTING) 
No >> Со 103 
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У. (K37) BOOST PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 


NOTE: The jumper wire should still be in place. 
Measure the voltage of the (K37) Boost Pressure Sensor Signal circuit (АНЕ 
in the Intake Air Temp/Boost Pressure Sensor harness connector. 

Is there any voltage present? mm j (C2) 


Yes >> Repair the (K37) Boost Pressure Sensor Signal circuit for a 
short to voltage. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 1 PEE 4 


No >> Go to 4 
SENSOR- 
INTAKE 

AIR 

TEMPERATURE/ 
BOOST 
PRESSURE 


(DIESEL) 81816738 


4. (K656) BOOST PRESSURE SENSOR GROUND CIRCUIT SHORTED TO VOLTAGE 


NOTE: The jumper wire should still be in place. 
Measure the voltage of the (K656) Boost Pressure Sensor Ground cir- (Sr 
cuit in the Intake Air Temp/Boost Pressure Sensor harness connector. 

Is there any voltage present? 


Yes >> Repair Ше (K656) Boost Pressure Sensor Ground circuit for 
a short to voltage. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) i БЕР) jjs 


No >> Go to 5 


SENSOR- 
INTAKE 
AIR 
TEMPERATURE/ 
BOOST 
PRESSURE 
(DIESEL) 


8181d421 
D. BOOST PRESSURE SENSOR 
Turn the ignition off. 
Remove the jumper wire and install the Main Relay. ар 
Connect the Engine Control Module (ЕСМ) harness connector. 
Connect a jumper wire between the (K656) Boost Pressure Sensor (C2) 
Ground circuit and the (K37) Boost Pressure Sensor Signal circuit in the 1 4 С 


Intake Air Temp/Boost Pressure Sensor harness connector. 
Turn the ignition on. 

With the scan tool, Clear DTCs. 

With the scan tool, select View DTCs. 


SENSOR- 
INTAKE 
AIR 
TEMPERATURE/ 
BOOST 
PRESSURE 


(RIESEN 8181dd5e 
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NOTE: The scan tool should display a Boost Pressure Sensor low voltage or short to ground DTC with the 
jumper wire in place. 

Does the scan tool display the DTC(s) as described above? 


Yes >> Replace the Intake Air Temp/Boost Pressure Sensor in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со 106 


6. (K37) BOOST PRESSURE SENSOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Engine Control Module (ECM) harness connector. {5} 
Measure the resistance of the (K37) Boost Pressure Sensor Signal cir- [0] 

cuit between the Intake Air Temp/Boost Pressure Sensor harness соп- d) 
nector and the Engine Control Module (ECM) harness connector. n: 


Is the resistance below 10.0 ohms? 4 
Yes >> Со 07 5 
No >> Repair the (K37) Boost Pressure Sensor Signal circuit for |' EEE 4 
an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - INTAKE 
ENGINE - DIAGNOSIS AND TESTING) оа 


воозт 
PRESSURE 
(DIESEL) 


28 
50 


72 
94 


73 


MODULE- 
ENGINE 

CONTROL C1 
(DIESEL) 81818d7c 
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7. (K656) BOOST PRESSURE SENSOR GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K656) Boost Pressure Sensor Ground 
circuit between the Intake Air Temp/Boost Pressure Sensor harness 


connector and the Engine Control Module (ECM) harness connector. [0] Xx 


Is the resistance below 10.0 ohms? 1) 


Yes >> Со 108 


Мо >> Repair the (K656) Boost Pressure Sensor Ground circuit for 
an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) А 412129 4 
теле г 


PRESSURE 
(DIESEL) 


/ BLACK 
7 


ЕТЕРІ есесесесовесеевев 


MODULE- 
ENGINE 
CONTROL C1 


(DIESEL) 8181dd89 


8. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Boost Pressure Sen- 
sor and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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P0263-CYLINDER 1 CONTRIBUTION/BALANCE 


For a complete wiring diagram Refer to Section 8W 


• When Monitored: 
With the engine running. 


• Set Condition: 
The Engine Control Module (ECM) detects multiple misfires from cylinder #1. 


Possible Causes 


ENGINE COMPRESSION 
FUEL INJECTOR QUANTITY 


FUEL SUPPLY CONTAMINATION 
INJECTOR LEAKAGE 
INTERMITTENT CONDITION 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


NOTE: If the ECM detects and stores а DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 
With the scan tool, erase ECM DTCs. 


Test drive the vehicle and attempt to duplicate the problem. 
With the scan tool, read ECM DTC’s. 


Did this DTC set again? 
Yes >> Go To 2 


No >> Refer to the “CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. FUEL CONTAMINATION 


Refer to the Service Information and inspect the fuel supply for contamination. 


Is the fuel contaminated? 


Yes >> Refer to the Service Information to remove and replace fuel throughout the fuel system. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go To 3 
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3. CHECKING THE SUPPLY SIDE FUEL DELIVERY SYSTEM 


Refer to the appropriate Service Information and test for proper Fuel pressure and volume from the fuel tank to the 
high pressure Fuel Injection Pump. 


NOTE: The following is a list of problems that can cause fuel pressure to deviate from specification: 
restricted fuel filter or fuel lines, air in fuel system, failed fuel sending unit, contaminated fuel. 


Were there any problems with the Fuel Delivery System? 
Yes >> Repair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go To 4 


4. ENGINE COMPRESSION 

Ignition on, engine off. 

Refer to the Service Information and perform the Cylinder Compression Test. 
15 the cylinder compression within specification for all cylinders? 

Yes >> Со То 5 


Мо >> Hepair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


5. FUEL INJECTOR CIRCUIT RESISTANCE 


Turn the ignition off. 
Disconnect the ECM harness connectors. 
Disconnect each Fuel Injector harness connector. 


Measure the resistance of each of the Fuel Injector Control circuits between the Fuel Injector and ECM harness 
connectors. 


Is the resistance below 10.0 ohms for each measurement? 


Yes >> Нерасе the Fuel Injector(s) as necessary. 

Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Repair the Fuel Injector circuit(s) that measured above 10.0 ohms for an open. 

Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0266-CYLINDER 2 CONTRIBUTION/BALANCE 


For a complete wiring diagram Refer to Section 8W 


• When Monitored: 
With the engine running. 


• Set Condition: 
The ECM detects multiple misfires from cylinder #2. 


Possible Causes 


ENGINE COMPRESSION 
FUEL INJECTOR QUANTITY 


FUEL SUPPLY CONTAMINATION 
INJECTOR LEAKAGE 
INTERMITTENT CONDITION 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


NOTE: If the ECM detects and stores а DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 
With the scan tool, erase ECM DTCs. 


Test drive the vehicle and attempt to duplicate the problem. 
With the scan tool, read ECM DTC’s. 


Did this DTC set again? 
Yes >> Go To 2 


No >> Refer to the “CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. FUEL CONTAMINATION 


Refer to the Service Information and inspect the fuel supply for contamination. 


Is the fuel contaminated? 


Yes >> Refer to the Service Information to remove and replace fuel throughout the fuel system. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go To 3 
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3. CHECKING THE SUPPLY SIDE FUEL DELIVERY SYSTEM 


Refer to the appropriate Service Information and test for proper Fuel pressure and volume from the fuel tank to the 
high pressure Fuel Injection Pump. 


NOTE: The following is a list of problems that can cause fuel pressure to deviate from specification: 
restricted fuel filter or fuel lines, air in fuel system, failed fuel sending unit, contaminated fuel. 


Were there any problems with the Fuel Delivery System? 
Yes >> Repair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go To 4 


4. ENGINE COMPRESSION 

Ignition on, engine off. 

Refer to the Service Information and perform the Cylinder Compression Test. 
15 the cylinder compression within specification for all cylinders? 

Yes >> Со То 5 


Мо >> Hepair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


5. FUEL INJECTOR CIRCUIT RESISTANCE 


Turn the ignition off. 
Disconnect the ECM harness connectors. 
Disconnect each Fuel Injector harness connector. 


Measure the resistance of each of the Fuel Injector Control circuits between the Fuel Injector and ECM harness 
connectors. 


Is the resistance below 10.0 ohms for each measurement? 


Yes >> Нерасе the Fuel Injector(s) as necessary. 

Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Repair the Fuel Injector circuit(s) that measured above 10.0 ohms for an open. 

Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9 - 1054 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL —————РМ 
P0269-CYLINDER 3 CONTRIBUTION/BALANCE 


For a complete wiring diagram Refer to Section 8W 


• When Monitored: 
With the engine running. 


• Set Condition: 
The ECM detects multiple misfires from cylinder #3. 


Possible Causes 


ENGINE COMPRESSION 
FUEL INJECTOR QUANTITY 


FUEL SUPPLY CONTAMINATION 
INJECTOR LEAKAGE 
INTERMITTENT CONDITION 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


NOTE: If the ECM detects and stores а DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 
With the scan tool, erase ECM DTCs. 


Test drive the vehicle and attempt to duplicate the problem. 
With the scan tool, read ECM DTC’s. 


Did this DTC set again? 
Yes >> Go To 2 


No >> Refer to the “CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. FUEL CONTAMINATION 


Refer to the Service Information and inspect the fuel supply for contamination. 


Is the fuel contaminated? 


Yes >> Refer to the Service Information to remove and replace fuel throughout the fuel system. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go To 3 
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3. CHECKING THE SUPPLY SIDE FUEL DELIVERY SYSTEM 


Refer to the appropriate Service Information and test for proper Fuel pressure and volume from the fuel tank to the 
high pressure Fuel Injection Pump. 


NOTE: The following is a list of problems that can cause fuel pressure to deviate from specification: 
restricted fuel filter or fuel lines, air in fuel system, failed fuel sending unit, contaminated fuel. 


Were there any problems with the Fuel Delivery System? 
Yes >> Repair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go To 4 


4. ENGINE COMPRESSION 

Ignition on, engine off. 

Refer to the Service Information and perform the Cylinder Compression Test. 
15 the cylinder compression within specification for all cylinders? 

Yes >> Со То 5 


Мо >> Hepair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


5. FUEL INJECTOR CIRCUIT RESISTANCE 


Turn the ignition off. 
Disconnect the ECM harness connectors. 
Disconnect each Fuel Injector harness connector. 


Measure the resistance of each of the Fuel Injector Control circuits between the Fuel Injector and ECM harness 
connectors. 


Is the resistance below 10.0 ohms for each measurement? 


Yes >> Нерасе the Fuel Injector(s) as necessary. 

Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Repair the Fuel Injector circuit(s) that measured above 10.0 ohms for an open. 

Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0272-CYLINDER 4 CONTRIBUTION/BALANCE 


For a complete wiring diagram Refer to Section 8W 


• When Monitored: 
With the engine running. 


• Set Condition: 
The ECM detects multiple misfires from cylinder #4. 


Possible Causes 


ENGINE COMPRESSION 
FUEL INJECTOR QUANTITY 


FUEL SUPPLY CONTAMINATION 
INJECTOR LEAKAGE 
INTERMITTENT CONDITION 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


NOTE: If the ECM detects and stores а DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 
With the scan tool, erase ECM DTCs. 


Test drive the vehicle and attempt to duplicate the problem. 
With the scan tool, read ECM DTC’s. 


Did this DTC set again? 
Yes >> Go To 2 


No >> Refer to the “CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. FUEL CONTAMINATION 


Refer to the Service Information and inspect the fuel supply for contamination. 


Is the fuel contaminated? 


Yes >> Refer to the Service Information to remove and replace fuel throughout the fuel system. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go To 3 
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3. CHECKING THE SUPPLY SIDE FUEL DELIVERY SYSTEM 


Refer to the appropriate Service Information and test for proper Fuel pressure and volume from the fuel tank to the 
high pressure Fuel Injection Pump. 


NOTE: The following is a list of problems that can cause fuel pressure to deviate from specification: 
restricted fuel filter or fuel lines, air in fuel system, failed fuel sending unit, contaminated fuel. 


Were there any problems with the Fuel Delivery System? 
Yes >> Repair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go To 4 


4. ENGINE COMPRESSION 

Ignition on, engine off. 

Refer to the Service Information and perform the Cylinder Compression Test. 
15 the cylinder compression within specification for all cylinders? 

Yes >> Со То 5 


Мо >> Hepair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


5. FUEL INJECTOR CIRCUIT RESISTANCE 


Turn the ignition off. 
Disconnect the ECM harness connectors. 
Disconnect each Fuel Injector harness connector. 


Measure the resistance of each of the Fuel Injector Control circuits between the Fuel Injector and ECM harness 
connectors. 


Is the resistance below 10.0 ohms for each measurement? 


Yes >> Нерасе the Fuel Injector(s) as necessary. 

Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Repair the Fuel Injector circuit(s) that measured above 10.0 ohms for an open. 

Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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P0299-TURBOCHARGER UNDERBOOST CONDITION 
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For a complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the engine running and the ECM attempting to govern turbocharger boost pressure. 

e Set Condition: 
The Intake Air Temperature/Boost Pressure Sensor indicates actual turbocharger boost is less than the ECM 
setpoint for 6.5 seconds. 


Possible Causes 


INTERMITTENT DTC 
CLOGGED AIR FILTER 
INTAKE AIR RESTRICTION 


INTAKE AIR LEAK 

VACUUM HOSES/TUBES 
BOOST PRESSURE ACTUATOR 
TURBOCHARGER 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR АСТМЕ DTC 


Turn the ignition on. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
Test drive the vehicle. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. CHECK THE AIR FILTER 


Turn the ignition off. 
Remove and inspect the Air Filter for soiling or excessive dirt and debris which may cause air flow restriction. 


Were any of these problems found? 


Yes >> Replace the Air Filter element 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со 103 


9. CHECK FOR INTAKE AND EXHAUST SYSTEM RESTRICTIONS 


NOTE: Damaged, restricted or poorly connected intake and turbocharger related tubes can cause this DTC 
to set. 
Inspect all air intake, crankcase vent and turbocharger related hoses/tubes and connections. 


Inspect the complete exhaust system for damaged, bent or clogged pipes that can cause exhaust system restric- 
tions and excessive backpressure. 


Were any problems found? 


Yes >> Hepair or replace as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Goto4 
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4. INTAKE AIR TEMPERATURE/BOOST PRESSURE SENSOR CIRCUIT RESISTANCE 


Turn the ignition off. 
Disconnect the ECM harness connectors. 
Disconnect the Intake Air Temp/Boost Pressure Sensor harness connector. 


Measure the resistance of the each of the Boost Pressure Sensor circuits (3 circuits) between the Intake Air Temp/ 
Boost Pressure Sensor and ECM harness connectors. 


Is the resistance below 10.0 ohms for each measurement? 


Yes >> 5 


Мо >> Нераг the Boost Pressure Sensor circuit(s) Ша! measure above 10.0 ohms for an open. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9. CHECK THE BOOST PRESSURE SYSTEM 


Refer to the CHECKING THE BOOST PRESSURE SYSTEM to check the boost pressure supply hoses, Boost 
Actuator and Turbocharger boost output. 


With the scan tool, select View DTCs. 
View repair. 


Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram 


Refer to Section 8W 
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• When Monitored: 
With the engine running. 


• Set Condition: 
The ECM detects multiple misfires from one or more oylinders. 


Possible Causes 


ENGINE COMPRESSION 
FUEL INJECTOR 


FUEL SUPPLY CONTAMINATION 
LOW SIDE FUEL PRESSURE 
INJECTOR LEAKAGE 
INTERMITTENT CONDITION 


Diagnostic Test 


1. cHECK FOR ACTIVE DTC 


NOTE: If the ECM detects and stores a DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 

With the scan tool, erase ECM DTOs. 

Test drive the vehicle and attempt to duplicate the problem. 

With the scan tool, read ECM DTC's. 


Did this DTC set again? 
Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. FUEL CONTAMINATION 


Refer to the Service Information and inspect the fuel supply for contamination. 


Is the fuel contaminated? 


Yes >> Hefer to the Service Information to remove and replace fuel throughout the fuel system. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go To 3 


9. CHECKING THE SUPPLY SIDE FUEL DELIVERY SYSTEM 


Refer to the appropriate Service Information and test for proper Fuel pressure and volume from the fuel tank to the 
high pressure Fuel Injection Pump. 


NOTE: The following is a list of problems that can cause fuel pressure to deviate from specification: 
restricted fuel filter or fuel lines, air in fuel system, failed fuel sending unit, contaminated fuel. 


Were there any problems with the Fuel Delivery System? 
Yes >> Repair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go То 4 
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4. ENGINE COMPRESSION 


Ignition on, engine off. 
Refer to the Service Information and perform the Cylinder Compression Test. 


Is the cylinder compression within specification for all cylinders? 


Yes >> Go To 5 


No >> Hepair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9. FUEL INJECTOR CIRCUIT RESISTANCE 


Turn the ignition off. 

Disconnect the ECM harness connectors. 

Disconnect each Fuel Injector harness connector. 

Measure the resistance of each of the Fuel Injector Control circuits between the Fuel Injector and ECM harness 
connectors. 


Is the resistance below 10.0 ohms for each measurement? 


Yes >> Нерасе the Fuel Injector(s) as necessary. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Repair the Fuel Injector circuit(s) that measured above 10.0 ohms for an open. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 


РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1065 


• When Monitored: 
With the engine running. 


• Set Condition: 
The ECM detects multiple misfires from cylinder #1. 


Possible Causes 


ENGINE COMPRESSION 
FUEL INJECTOR QUANTITY 


FUEL SUPPLY CONTAMINATION 
INJECTOR LEAKAGE 
INTERMITTENT CONDITION 


Diagnostic Test 


1. cHECK FOR ACTIVE DTC 


NOTE: If the ECM detects and stores a DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 

With the scan tool, erase ECM DTCs. 

Test drive the vehicle and attempt to duplicate the problem. 

With the scan tool, read ECM DTC's. 


Did this DTC set again? 


Yes >> Go То 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. FUEL CONTAMINATION 


Refer to the Service Information and inspect the fuel supply for contamination. 


Is the fuel contaminated? 


Yes >> Refer to the Service Information to remove and replace fuel throughout the fuel system. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go To З 


Э. CHECKING THE SUPPLY SIDE FUEL DELIVERY SYSTEM 


Refer to the appropriate Service Information and test for proper Fuel pressure and volume from the fuel tank to the 
high pressure Fuel Injection Pump. 


NOTE: The following is a list of problems that can cause fuel pressure to deviate from specification: 
restricted fuel filter or fuel lines, air in fuel system, failed fuel sending unit, contaminated fuel. 


Were there any problems with the Fuel Delivery System? 
Yes >> Hepair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go То 4 
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4. ENGINE COMPRESSION 


Ignition on, engine off. 
Refer to the Service Information and perform the Cylinder Compression Test. 


Is the cylinder compression within specification for all cylinders? 
Yes >> Go То 5 


No >> Hepair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9. FUEL INJECTOR CIRCUIT RESISTANCE 


Turn the ignition off. 
Disconnect the ECM harness connectors. 
Disconnect each Fuel Injector harness connector. 


Measure the resistance of each of the Fuel Injector Control circuits between the Fuel Injector and ECM harness 
connectors. 


Is the resistance below 10.0 ohms for each measurement? 


Yes >> Нерасе the Fuel Injector(s) as necessary. 

Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Repair the Fuel Injector circuit(s) that measured above 10.0 ohms for an open. 

Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram 


Refer to Section 8W 
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• When Monitored: 
With the engine running. 


• Set Condition: 
The ECM detects multiple misfires from cylinder #2. 


Possible Causes 


ENGINE COMPRESSION 
FUEL INJECTOR QUANTITY 


FUEL SUPPLY CONTAMINATION 
INJECTOR LEAKAGE 
INTERMITTENT CONDITION 


Diagnostic Test 


1. cHECK FOR ACTIVE DTC 


NOTE: If the ECM detects and stores a DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 
With the scan tool, erase ECM DTCs. 


Test drive the vehicle and attempt to duplicate the problem. 
With the scan tool, read ECM DTC's. 


Did this DTC set again? 
Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. FUEL CONTAMINATION 


Refer to the Service Information and inspect the fuel supply for contamination. 


Is the fuel contaminated? 


Yes >> Refer to the Service Information to remove and replace fuel throughout the fuel system. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go To З 


Э. CHECKING THE SUPPLY SIDE FUEL DELIVERY SYSTEM 


Refer to the appropriate Service Information and test for proper Fuel pressure and volume from the fuel tank to the 
high pressure Fuel Injection Pump. 


NOTE: The following is a list of problems that can cause fuel pressure to deviate from specification: 
restricted fuel filter or fuel lines, air in fuel system, failed fuel sending unit, contaminated fuel. 


Were there any problems with the Fuel Delivery System? 
Yes >> Hepair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go То 4 
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4. ENGINE COMPRESSION 


Ignition on, engine off. 
Refer to the Service Information and perform the Cylinder Compression Test. 


Is the cylinder compression within specification for all cylinders? 


Yes >> Go To 5 


No >> Hepair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9. FUEL INJECTOR CIRCUIT RESISTANCE 


Turn the ignition off. 

Disconnect the ECM harness connectors. 

Disconnect each Fuel Injector harness connector. 

Measure the resistance of each of the Fuel Injector Control circuits between the Fuel Injector and ECM harness 
connectors. 


Is the resistance below 10.0 ohms for each measurement? 


Yes >> Нерасе the Fuel Injector(s) as necessary. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Repair the Fuel Injector circuit(s) that measured above 10.0 ohms for an open. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the engine running. 


• Set Condition: 
The ECM detects multiple misfires from cylinder #3. 


Possible Causes 


ENGINE COMPRESSION 
FUEL INJECTOR QUANTITY 


FUEL SUPPLY CONTAMINATION 
INJECTOR LEAKAGE 
INTERMITTENT CONDITION 


Diagnostic Test 


1. cHECK FOR ACTIVE DTC 


NOTE: If the ECM detects and stores a DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 
With the scan tool, erase ECM DTCs. 


Test drive the vehicle and attempt to duplicate the problem. 
With the scan tool, read ECM DTC's. 


Did this DTC set again? 
Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. FUEL CONTAMINATION 
Refer to the Service Information and inspect the fuel supply for contamination. 


Is the fuel contaminated? 


Yes >> Refer to the Service Information to remove and replace fuel throughout the fuel system. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go To З 


Э. CHECKING THE SUPPLY SIDE FUEL DELIVERY SYSTEM 


Refer to the appropriate Service Information and test for proper Fuel pressure and volume from the fuel tank to the 
high pressure Fuel Injection Pump. 


NOTE: The following is a list of problems that can cause fuel pressure to deviate from specification: 
restricted fuel filter or fuel lines, air in fuel system, failed fuel sending unit, contaminated fuel. 


Were there any problems with the Fuel Delivery System? 
Yes >> Hepair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go То 4 
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Д. ENGINE COMPRESSION 


Ignition on, engine off. 
Refer to the Service Information and perform the Cylinder Compression Test. 


Is the cylinder compression within specification for all cylinders? 
Yes >> Go То 5 


No >> Hepair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9. FUEL INJECTOR CIRCUIT RESISTANCE 


Turn the ignition off. 
Disconnect the ECM harness connectors. 
Disconnect each Fuel Injector harness connector. 


Measure the resistance of each of the Fuel Injector Control circuits between the Fuel Injector and ECM harness 
connectors. 


Is the resistance below 10.0 ohms for each measurement? 


Yes >> Нерасе the Fuel Injector(s) as necessary. 

Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Repair the Fuel Injector circuit(s) that measured above 10.0 ohms for an open. 

Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


P0304-MISFIRE DETECTED CYLINDER #4 


е ° ° ° • 5120 
квз квз K663 K663 
16 16 16 16 
ІП BRL BRL BRL 
1 1 1 1 
INJECTOR- INJECTOR- INJECTOR: INJECTOR- 
FUEL-NO, 4 FUEL-NO. 3 FUEL-NO. 2 FUEL-NO. 1 
С -X ZK ZX 
2 ; 2 2 
кила Киз K663 K612 кви 
| 1 м 1 1 
BRILB BRANT BRIYL BRILG BRIRD 
1 1 3 | ГА 6102 
K663 
; 
BRIGY 
e € 5153 
кила Киз квз ket? кви! 
4 1 ; 20 м м 
ТЕН GYIBR BRIGY BRIGY YLIBR ORIBR 
ar C2 1 c2 и Дег 32 Å са 8 Д са 16 Д са 
Г nu FUEL FUEL FUEL FUEL FUEL E ONE 
| INJECTOR No.4 INJECTOR NO. 3 INJECTOR INJECTOR INJECTOR NO. 2 INJECTOR NO. 1 [енш 
| 00-90 LOW-SIDE HIGH HIGH LOW-SIDE LOW-SIDE | 
CONTROL CONTROL SIDE SIDE CONTROL CONTROL 
| COMMON COMMON | 
LLLI еее и аи а а си им: и и“ и Б - ------- --- - -- -- m 
BLACK n BLACK 
"m BLACK Г 
ГҮ I 1 
cad OCS | 2 1 2 
1 88838 8888858888) 15 
ЕЕЕ INJECTOR. prius 
са а =] FUEL- NO "i 
Y t BLACK NO.2 BLACK , 
м (DIESEL) м [DIESEL) 
MODULE. 
ENGINE j i j 
CONTROL C2 
(DIESEL) 
INJECTOR- INJECTOR- 
FUEL. FUEL. 
NO.1 ТЕ 
(DIESEL) (DIESEL) 


81814015 


For a complete wiring diagram 


Refer to Section 8W 
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• When Monitored: 
With the engine running. 


• Set Condition: 
The ECM detects multiple misfires from cylinder #4. 


Possible Causes 


ENGINE COMPRESSION 
FUEL INJECTOR QUANTITY 


FUEL SUPPLY CONTAMINATION 
INJECTOR LEAKAGE 
INTERMITTENT CONDITION 


Diagnostic Test 


1. cHECK FOR ACTIVE DTC 


NOTE: If the ECM detects and stores a DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 
With the scan tool, erase ECM DTCs. 


Test drive the vehicle and attempt to duplicate the problem. 
With the scan tool, read ECM DTC's. 


Did this DTC set again? 
Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. FUEL CONTAMINATION 


Refer to the Service Information and inspect the fuel supply for contamination. 


Is the fuel contaminated? 


Yes >> Refer to the Service Information to remove and replace fuel throughout the fuel system. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go To З 


Э. CHECKING THE SUPPLY SIDE FUEL DELIVERY SYSTEM 


Refer to the appropriate Service Information and test for proper Fuel pressure and volume from the fuel tank to the 
high pressure Fuel Injection Pump. 


NOTE: The following is a list of problems that can cause fuel pressure to deviate from specification: 
restricted fuel filter or fuel lines, air in fuel system, failed fuel sending unit, contaminated fuel. 


Were there any problems with the Fuel Delivery System? 
Yes >> Hepair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go То 4 
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4. ENGINE COMPRESSION 


Ignition on, engine off. 
Refer to the Service Information and perform the Cylinder Compression Test. 


Is the cylinder compression within specification for all cylinders? 


Yes >> Go To 5 


No >> Hepair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9. FUEL INJECTOR CIRCUIT RESISTANCE 


Turn the ignition off. 

Disconnect the ECM harness connectors. 

Disconnect each Fuel Injector harness connector. 

Measure the resistance of each of the Fuel Injector Control circuits between the Fuel Injector and ECM harness 
connectors. 


Is the resistance below 10.0 ohms for each measurement? 


Yes >> Нерасе the Fuel Injector(s) as necessary. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Repair the Fuel Injector circuit(s) that measured above 10.0 ohms for an open. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the engine cranking or running. Engine speed above 50 rpm. No Sensor Supply DTC's present. 

• Set Condition: 
The Engine Control Module (ECM) does not receive a signal from the Crankshaft Position Sensor when the 
Camshaft Position Sensor indicates engine rpm. 


Possible Causes 


(K853) CKP SENSOR 5-VOLT SUPPLY CIRCUIT OPEN 

(K24) CRANKSHAFT POSITION SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K925) CRANKSHAFT POSITION SENSOR GROUND CIRCUIT SHORTED TO VOLTAGE 

CHECKING (K853) CKP SENSOR 5-VOLT SUPPLY CIRCUIT 

DAMAGED CKP SENSOR OR CRANKSHAFT 

ECM 

(K925) CKP SENSOR GROUND CIRCUIT OPEN 

INTERMITTENT CONDITION 

(K24) CKP SENSOR SIGNAL CIRCUIT OPEN 

(K853) CKP SENSOR 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K24) CKP SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

CRANKSHAFT POSITION SENSOR 

(K853) CKP SENSOR 5-VOLT SUPPLY CIRCUIT SHORTED TO THE (K925) CKP SENSOR GROUND CIRCUIT 
(K24) CKP SENSOR SIGNAL CIRCUIT SHORTED TO THE (K925) CKP SENSOR GROUND CIRCUIT 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1 . VERIFY ACTIVE DTC 


NOTE: If DTC P0652 or P0653 is present with this DTC, diagnose DTCs P0652 or P0653 before diagnosing 
this DTC. 


NOTE: The Timing Belt/Chain must be correctly installed and operational before diagnosis can be made. 
Refer to the Service Information to ensure the timing belt is properly installed. 


NOTE: If the ECM detects and stores a DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 

NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 

Turn the ignition on. 

With the scan tool, erase the ECM DTCs. 

Attempt to start the engine cranking the engine for at least 7 seconds. 

With the scan tool, read the ECM DTCs. 


Does the scan tool display this DTC? 
Yes >> Go To 3 
No >> Go То2 
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2. TEST DRIVE 


PM 


With the scan tool, erase the ECM DTOs. 
Test drive the vehicle. 
With the scan tool, read the ECM DTOs. 


Does the scan tool display this DTC? 
Yes >> Go To 3 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 


DIAGNOSIS AND TESTING) 


3. CHECKING (K24) CRANKSHAFT POSITION SENSOR SIGNAL CIRCUIT 


Turn the ignition off. 
Disconnect the Crankshaft Position Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (K24) CKP Sensor Signal circuit at the CKP 
Sensor harness connector. 
Select the appropriate voltage reading. 
Voltage is above 5.4 volts. 
Go To 4 
Voltage is between 4.7 and 5.4 volts. 
Go To 5 


Voltage is below 4.7 volts. 
Go To 12 


4. (K24) CRANKSHAFT POSITION SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 


SENSOR- 
CRANKSHAFT 
POSITION 
(DIESEL) 


8181eb20 


Turn the ignition off. 

Disconnect the ECM harness connectors. 

Remove the Main Relay. 

Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay connector. 

Turn the ignition on. 

Measure the voltage of the (K24) CKP Sensor Signal circuit at the CKP 
Sensor harness connector. 

Measure the voltage of the (K925) CKP Sensor Ground circuit at the 
CKP Sensor harness connector. 


Is the voltage below 1.0 volt for each measurement? 


Yes >> Replace and program the Engine Control Module in accor- 
dance with the Service Information. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 


са са 3 


SENSOR- 
CRANKSHAFT 
POSITION 
(DIESEL) 
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No >> Hepair the CKP Sensor circuit(s) that measured above 1.0 volt for a short to voltage. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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5. CHECKING (K853) CRANKSHAFT POSITION SENSOR 5-VOLT SUPPLY CIRCUIT 


Measure the voltage of the (K853) CKP Sensor 5-Volt Supply circuit at 
the CKP Sensor harness connector. 


Select the appropriate voltage reading. BE 


Voltage is above 5.4 volts. Em (C2) 
Repair the (K853) CKP 5-Volt Supply circuit for a short to 1 i 
voltage. 

Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


Voltage is between 4.7 and 5.4 volts. 1 (Бес) 3 
Go To 6 

Voltage is below 4.7 volts. SENSOR- 
Go To 9 CRANKSHAFT 


POSITION 
(DIESEL) 


8181е423 
6. (K925) CRANKSHAFT POSITION SENSOR GROUND CIRCUIT OPEN 
Turn the ignition off. 
Connect one end of a jumper wire to the (K2) ECT Sensor signal circuit 
in the ECT Sensor harness connector. 
Connect the other end of the jumper wire to the (K925) CKP Sensor 
Ground circuit in the Crankshaft Position Sensor harness connector. 
Turn the ignition on. S 
With the scan tool in Engine, Sensors, read the Engine Coolant Temp 
volts. 3 
SENSOR- 
15 the voltage below 0.5 volt? ENGINE 
COOLANT 
Yes >> Go To 8 TEMPERATURE 
No "T Go To 7 (DIESEL) 
1 (зе ) 3 
SENSOR- 
CRANKSHAFT 
POSITION 
(DIESEL) 
8181е434 
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7. (К925) CRANKSHAFT POSITION SENSOR GROUND CIRCUIT OPEN 


Turn the ignition off. 
Disconnect the ECM harness connector. 


Measure the resistance of the (K925) CKP Sensor Ground circuit [0] Ей, 
between the СКР Sensor harness connector and the ECM harness соп- (Go) 


nector. Ғы 
Is Ше resistance below 10.0 ohms? 2 
Yes >> Нерасе and program the ECM іп accordance with the Ser- 
vice Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ! == 
ENGINE - DIAGNOSIS AND TESTING) кең id 
No >> Repair the (K925) CKP Sensor Ground circuit for an open. е 
Perform the ЕСМ Verification Test Мег. 1. (Refer to 9 - DEM 


ENGINE - DIAGNOSIS AND TESTING) 1 
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MODULE- 
ENGINE 
CONTROL C2 


(DIESEL) 8181есбе 


8. DAMAGED CRANKSHAFT POSITION SENSOR OR CRANKSHAFT 

Remove the CKP Sensor. 

Inspect the CKP Sensor for conditions such as loose mounting screws, damage, or cracks. 
Inspect the Crankshaft for conditions such as damage, debris or cracked teeth. 


Is there any evidence of these conditions? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Crankshaft Position Sensor in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ ————————————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1081 


9. (K853) CRANKSHAFT POSITION SENSOR 5-VOLT SUPPLY CIRCUIT OPEN 


Turn the ignition off. 

Disconnect the ECM harness connector. 

Measure the resistance of the (K853) CKP Sensor 5-Volt Supply circuit 
between the ECM harness connector and the CKP Sensor harness con- 
nector. 


Is the resistance below 10.0 ohms? 


Yes >> Со To 10 

No >> Repair the (K853) СКР Sensor 5-Volt Supply circuit for an 
open. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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MODULE- 
ENGINE 
CONTROL C2 
(DIESEL) 


8181ed73 
1 0. (K853) CRANKSHAFT POSITION SENSOR 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 
Measure the resistance between ground and the (K853) CKP Sensor 
5-Volt Supply circuit at the CKP Sensor harness connector. rx 


Is the resistance above 1000 ohms? 


Yes >> Go To 11 

No >> Repair the (K853) CKP Sensor 5-Volt Supply circuit for a 
short to ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


SENSOR- 
CRANKSHAFT 
POSITION 


(DIESEL) 
8181f060 


9 - 1082 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ————————— — — ————————————— PM 


1 1 . (K853) CRANKSHAFT POSITION SENSOR 5-VOLT SUPPLY CIRCUIT SHORTED TO THE (К925) СКР 
SENSOR GROUND CIRCUIT 


Measure the resistance between the (K853) CKP Sensor 5-Volt Supply 


circuit and the (K925) CKP Sensor Ground circuit at the CKP Sensor 
harness connector. [0] Xx 
Is the resistance above 1000 ohms? (бој 

Yes >> Нерасе and program the Engine Control Module in accor- 1 | 
dance with the Service Information. 


о 
o 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - = 
ENGINE - DIAGNOSIS AND ТЕЗП МО) [LT] 
No >> Repair the (K853) СКР Sensor 5-Volt Supply circuit and , ( БЕЗ 5 


(К925) СКР Sensor Ground circuits for а short together. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) SENSOR- 


CRANKSHAFT 
POSITION 
(DIESEL) 


8181ef57 


1 2. (K24) CRANKSHAFT POSITION SENSOR SIGNAL CIRCUIT OPEN 
Turn the ignition off 


Disconnect the ECM harness connector. 


Measure the resistance of the (K24) CKP Sensor Signal circuit between [0] SH 
the ECM harness connector and the CKP Sensor harness connector. o 


15 the resistance below 10.0 ohms? Ж 
Үеѕ >> Со То 13 
Мо >> Repair the (K24) СКР Sensor Signal circuit for ап open 1| C5» ра 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) E снимана! 


(DIESEL) 
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MODULE- 
ENGINE 
CONTROL C2 


(DIESEL) 8181ef65 


РМ —Л————————————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


9 - 1083 


1 3. (K24) CRANKSHAFT POSITION SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (K24) CKP Sensor 
Signal circuit at the CKP Sensor harness connector. 


Is the resistance above 1000 ohms? 


Yes >> Со To 14 


No >> Repair the (K24) CKP Sensor Signal circuit for a short to 
ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


SENSOR- 
CRANKSHAFT 
POSITION 


(DIESEL) 
8181efef 


1 4. (K24) CRANKSHAFT POSITION SENSOR SIGNAL CIRCUIT SHORTED TO THE (K925) CKP SENSOR 


GROUND CIRCUIT 


Measure the resistance between the (K24) CKP Sensor Signal circuit 
and the (K925) CKP Sensor Ground circuit at the CKP Sensor harness 
connector. 


Is the resistance above 1000 ohms? 


Yes >> Replace and program the Engine Control Module in accor- 
dance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 

No >> Repair the (K24) CKP Sensor Signal circuit and the (K925) 
CKP Sensor Ground circuit for a short together. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


SENSOR- 
CRANKSHAFT 
POSITION 


(DIESEL) 
8181efe1 
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ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


P0339-CRANKSHAFT POSITION SENSOR INTERMITTENT 


PM 


--<------- ----- ---- — | нори. 
M x | а 
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SENSOR- 
CRANKSHAFT 
MODULE- POSITION 
ENGINE (DIESEL) 
CONTROL C2 
(DIESEL) 


SENSOR. 
CAMSHAFT 

POSITION 

(DIESEL) 


8181358. 


For а complete wiring diagram Refer to Section 8W 


РМ —Л—————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1085 


• When Monitored: 
With the engine cranking or running. Engine speed above 50 rpm. No Sensor Supply DTC's present. 

• Set Condition: 
The Engine Control Module (ECM) does not receive a signal from the Crankshaft Position Sensor when the 
Camshaft Position Sensor indicates engine rpm. 


Possible Causes 


(K853) CKP SENSOR 5-VOLT SUPPLY CIRCUIT OPEN 

(K24) CRANKSHAFT POSITION SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 
CHECKING (K853) CKP SENSOR 5-VOLT SUPPLY CIRCUIT 

DAMAGED CKP SENSOR OR CRANKSHAFT 

ECM 

(K925) CKP SENSOR GROUND CIRCUIT OPEN 


INTERMITTENT CONDITION 

(K24) CKP SENSOR SIGNAL CIRCUIT OPEN 

(K853) CKP SENSOR 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K24) CKP SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

CRANKSHAFT POSITION SENSOR 

(K853) CKP SENSOR 5-VOLT SUPPLY CIRCUIT SHORTED TO THE (K925) CKP SENSOR GROUND CIRCUIT 
(K24) CKP SENSOR SIGNAL CIRCUIT SHORTED TO THE (K925) CKP SENSOR GROUND CIRCUIT 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1 . VERIFY ACTIVE DTC 


NOTE: If DTC P0652 or P0653 is present with this DTC, diagnose DTCs P0652 or P0653 before diagnosing 
this DTC. 


NOTE: The Timing Belt/Chain must be correctly installed and operational before diagnosis can be made. 
Refer to the Service Information to ensure the timing belt is properly installed. 


NOTE: If the ECM detects and stores a DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 

Turn the ignition on. 

With the scan tool, erase the ECM DTCs. 

Attempt to start the engine cranking the engine for at least 7 seconds. 

With the scan tool, read the ECM DTCs. 


Does the scan tool display this DTC? 


Yes >> Go То З 
No >> Go To2 


9 - 1086 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


2. TEST DRIVE 


PM 


With the scan tool, erase the ECM DTOs. 
Test drive the vehicle. 
With the scan tool, read the ECM DTOs. 


Does the scan tool display this DTC? 
Yes >> Go To 3 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 


DIAGNOSIS AND TESTING) 


3. CHECKING (K24) CRANKSHAFT POSITION SENSOR SIGNAL CIRCUIT 


Turn the ignition off. 
Disconnect the Crankshaft Position Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (K24) CKP Sensor Signal circuit at the CKP 
Sensor harness connector. 
Select the appropriate voltage reading. 


Voltage is above 5.4 volts. 


Go To 4 
Voltage is between 4.7 and 5.4 volts. 1 (еве) 3 
Go To 5 
Voltage is below 4.7 volts. SENSOR- 
Go To 12 CRANKSHAFT 
POSITION 
(DIESEL) 
8181eb20 
4. (K24) CRANKSHAFT POSITION SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 
Turn the ignition off. 
Disconnect the ECM harness connectors. (EB 
Remove the Main Relay. 
Connect a jumper wire between cavity B7 and cavity B9 of the Main (62) 
Relay connector. = o 
Turn the ignition on. 2 
Measure the voltage of the (K24) CKP Position Sensor Signal circuit at 
the CKP Sensor harness connector. 
9 
Is the voltage below 1.0 volt? | CIE) : 


Yes >> Replace and program the Engine Control Module in accor- 
dance with the Service Information. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Repair the (K24) Crankshaft Position Sensor Signal circuit 
for a short to voltage. 


(Refer to 9 - 


SENSOR- 
CRANKSHAFT 
POSITION 
(DIESEL) 


8181eb20 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ —— — — — — — ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


9 - 1087 


5. CHECKING (K853) CRANKSHAFT POSITION SENSOR 5-VOLT SUPPLY CIRCUIT 


Measure the voltage of the (K853) CKP Sensor 5-Volt Supply circuit at 
the CKP Sensor harness connector. 


Select the appropriate voltage reading. 
Voltage is above 5.4 volts. 
Repair the (K853) CKP 5-Volt Supply circuit for a short to 
voltage. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


Voltage is between 4.7 and 5.4 volts. 1 (& ==) E 
Go To 6 
Voltage is below 4.7 volts. SENSOR- 
Go To 9 CRANKSHAFT 
POSITION 
(DIESEL) 
8181еа23 
6. (К925) CRANKSHAFT POSITION SENSOR GROUND CIRCUIT OPEN 
Turn the ignition off. 
Disconnect the ECT Sensor harness connector. 
Connect one end of a jumper wire to the (K2) ECT Sensor signal circuit 
in the ECT Sensor harness connector. 
Connect the other end of the jumper wire to the (K925) CKP Sensor 5 
Ground circuit in the Crankshaft Position Sensor harness connector. 
Turn the ignition on. 
With the scan tool in Engine, Sensors, read the Engine Coolant Temp nem 5 
ENSOR- 
volts. ENGINE 
COOLANT 
15 the voltage below 0.5 volt? ТЕМРЕВАТОНЕ 
Уез >> Со То 8 (DIESEL) 
No >> Go To 7 1 (== 9) 3 


SENSOR- 
CRANKSHAFT 
POSITION 
(DIESEL) 
8181ed34 


9 - 1088 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ————————————————————_ PM 


7. (К925) CRANKSHAFT POSITION SENSOR GROUND CIRCUIT OPEN 


Turn the ignition off. 
Measure the resistance of the (K925) CKP Sensor Ground circuit 


between the CKP Sensor harness connector and the ECM harness con- [0] “(SH 
nector. 


Is the resistance below 10.0 ohms? (52) 


Yes >> Нерасе and program the ECM іп accordance with the Ser- 
vice Information. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) E 5 
7 
Мо >> Repair the (К925) СКР Sensor Ground circuit for an open. mom У 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - cse 
ENGINE - DIAGNOSIS AND TESTING) (DIESEL) 
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8. DAMAGED CRANKSHAFT POSITION SENSOR OR CRANKSHAFT 

Turn the ignition off. 

Remove the CKP Sensor. 

Inspect the CKP Sensor for conditions such as loose mounting screws, damage, or cracks. 
Inspect the Crankshaft for conditions such as damage, debris or cracked teeth. 


Is there any evidence of these conditions? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Heplace the Crankshaft Position Sensor in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1089 


9. (K853) CRANKSHAFT POSITION SENSOR 5-VOLT SUPPLY CIRCUIT OPEN 


Turn the ignition off. 
Measure the resistance of the (K853) CKP Sensor 5-Volt Supply circuit 
between the ECM harness connector and the CKP Sensor harness con- 


nector. 


Is the resistance below 10.0 ohms? 


Yes 
No 


>> Go To 10 

>> Repair the (K853) СКР Sensor 5-Volt Supply circuit for an 
open. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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MODULE- 
ENGINE 
CONTROL C2 
(DIESEL) 


8181ed73 


1 0. (K853) CRANKSHAFT POSITION SENSOR 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (K853) CKP Sensor 
5-Volt Supply circuit at the CKP Sensor harness connector. 


Is the resistance above 1000 ohms? 


Yes 
No 


>> Со To 11 

>> Repair the (K853) CKP Sensor 5-Volt Supply circuit for a 
short to ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


SENSOR- 
CRANKSHAFT 
POSITION 


(DIESEL) 
8181f060 


9 - 1090 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ————————————————————_ PM 


1 1 . (K853) CRANKSHAFT POSITION SENSOR 5-VOLT SUPPLY CIRCUIT SHORTED TO THE (К925) СКР 
SENSOR GROUND CIRCUIT 


Measure the resistance between the (K853) CKP Sensor 5-Volt Supply 


circuit and the (K925) CKP Sensor Ground circuit at the CKP Sensor 
harness connector. [0] Xx 
Is the resistance above 1000 ohms? (бој 

Yes >> Нерасе and program the Engine Control Module in accor- 1 | 
dance with the Service Information. 


о 
o 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - = 
ENGINE - DIAGNOSIS AND ТЕЗП МО) [LT] 
No >> Repair the (K853) СКР Sensor 5-Volt Supply circuit and , ( БЕЗ 5 


(К925) СКР Sensor Ground circuits for а short together. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) SENSOR- 


CRANKSHAFT 
POSITION 
(DIESEL) 


8181ef57 


1 2. (K24) CRANKSHAFT POSITION SENSOR SIGNAL CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the ECM harness connector. 


Measure the resistance of the (K24) CKP Sensor Signal circuit between [0] SH 
the ECM harness connector and the CKP Sensor harness connector. o 


15 the resistance below 10.0 ohms? Ж 
Үеѕ >> Со То 13 
Мо >> Repair the (K24) СКР Sensor Signal circuit for ап open 1| C5» ра 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) E снимана! 


(DIESEL) 
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MODULE- 
ENGINE 
CONTROL C2 


(DIESEL) 8181ef65 


РМ —— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


9 - 1091 


1 3. (K24) CRANKSHAFT POSITION SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (K24) CKP Sensor 
Signal circuit at the CKP Sensor harness connector. 


Is the resistance above 1000 ohms? 


Yes >> Со To 14 


No >> Repair the (K24) CKP Sensor Signal circuit for a short to 
ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


SENSOR- 
CRANKSHAFT 
POSITION 


(DIESEL) 
8181efef 


1 4. (K24) CRANKSHAFT POSITION SENSOR SIGNAL CIRCUIT SHORTED TO THE (K925) CKP SENSOR 


GROUND CIRCUIT 


Measure the resistance between the (K24) CKP Sensor Signal circuit 
and the (K925) CKP Sensor Ground circuit at the CKP Sensor harness 
connector. 


Is the resistance above 1000 ohms? 


Yes >> Replace and program the Engine Control Module in accor- 
dance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 

No >> Repair the (K24) CKP Sensor Signal circuit and the (K925) 
CKP Sensor Ground circuit for a short together. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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CRANKSHAFT 
POSITION 
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ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


PM 


P0340-CAMSHAFT POSITION SENSOR CIRCUIT 
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SENSOR- SENSOR- 
CRANKSHAFT CAMSHAFT 
MODULE. POSITION POSITION 
ENGINE (DIESEL) (DIESEL) 
CONTROL C2 
(DIESEL) 


8181358. 


For а complete wiring diagram Refer to Section 8W 


РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1093 


• When Monitored: 
With the engine cranking or running. Engine speed above 50 rpm. No Sensor Supply DTC's present. 

• Set Condition: 
The Engine Control Module (ECM) does not receive a signal from the Camshaft Position Sensor when the 
Crankshaft Position Sensor indicates engine rpm. 


Possible Causes 


(K844) CMP 5-VOLT SUPPLY CIRCUIT OPEN 

(K44) CAMSHAFT POSITION SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K944) CAMSHAFT POSITION SENSOR GROUND CIRCUIT SHORTED TO VOLTAGE 

CHECKING (K844) CMP 5-VOLT SUPPLY CIRCUIT 

DAMAGED CMP SENSOR OR CAMSHAFT 

ECM 

(K944) CMP SENSOR GROUND CIRCUIT OPEN 

INTERMITTENT CONDITION 

(К44) CMP SENSOR SIGNAL CIRCUIT OPEN 

(K844) CMP 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K44) CMP SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

CAMSHAFT POSITION SENSOR 

(K844) CMP 5-VOLT SUPPLY CIRCUIT SHORTED TO THE (K944) CMP SENSOR GROUND CIRCUIT 
(К44) CMP SENSOR SIGNAL CIRCUIT SHORTED TO THE (K944) CMP SENSOR GROUND CIRCUIT 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1 . VERIFY ACTIVE DTC 


NOTE: If DTC P0642 or P0643 is present with this DTC, diagnose DTCs P0642 or P0643 before diagnosing 
this DTC. 


NOTE: The Timing Belt/Chain must be correctly installed and operational before diagnosis can be made. 
Refer to the Service Information to ensure the timing belt is properly installed. 


NOTE: If the ECM detects and stores a DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 

NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 

Turn the ignition on. 

With the scan tool, erase the ECM DTCs. 

Attempt to start the engine cranking the engine for at least 7 seconds. 

With the scan tool, read the ECM DTCs. 


Does the scan tool display this DTC? 
Yes >> Go To 3 
No >> Go То2 


9 - 1094 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


2. TEST DRIVE 


PM 


Turn the ignition on. 

With the scan tool, erase the ECM DTCs. 

Test drive the vehicle. 

With the scan tool, read the ECM DTCs. 
Does the scan tool display this DTC? 


Yes >> Go To З 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 


DIAGNOSIS AND TESTING) 


О. CHECKING (K44) CAMSHAFT POSITION SENSOR SIGNAL CIRCUIT 


Turn the ignition off. 
Disconnect the Camshaft Position Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (K44) CMP Sensor Signal circuit at the CMP 
Sensor harness connector. 
Select the appropriate voltage reading. 


Voltage is above 5.4 volts. 


Go To 4 
Voltage is between 4.7 and 5.4 volts. (на з 
Со То 5 
Voltage is below 4.7 volts. bic ut 
Go To 12 POSITION 
(DIESEL) 
8181fbbd 
4. (K44) CAMSHAFT POSITION SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 
Turn the ignition off. 
Disconnect the ECM harness connectors. T 
Remove the Main Relay. 
Connect a jumper wire between cavity B7 and cavity B9 of the Main (C2) 
Relay connector. = іб 
Turn the ignition on. 1 
Measure the voltage of the (K44) CMP Position Sensor Signal circuit at 
the CMP Sensor harness connector. 
Measure the voltage of the (K944) CMP Position Sensor Ground circuit (-Ж-) Е 


at the СМР Sensor harness connector. 
Is the voltage below 1.0 volt for each measurement? 


Yes >> Replace and program the Engine Control Module in accor- 
dance with the Service Information. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 


SENSOR- 
CAMSHAFT 
POSITION 
(DIESEL) 


8181fbbd 


No >> Hepair the CKP Sensor circuit(s) that measured above 1.0 volt for a short to voltage. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ ——————————————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


9 - 1095 


5. CHECKING (K844) CAMSHAFT POSITION SENSOR 5-VOLT SUPPLY CIRCUIT 


Measure the voltage of the (K844) CMP Sensor 5-Volt Supply circuit at 
the CMP Sensor harness connector. 


Select the appropriate voltage reading. 

Voltage is above 5.4 volts. 
Repair the (K844) CMP 5-Volt Supply circuit for a short to 
voltage. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 

Voltage is between 4.7 and 5.4 volts. 
Go To 6 


Voltage is below 4.7 volts. 
Go To 9 


(Refer to 9 - 


6. (K944) CAMSHAFT POSITION SENSOR GROUND CIRCUIT OPEN 


SENSOR- 
CAMSHAFT 
POSITION 


(DIESEL) 
8181fbf4 


Turn the ignition on. 
Disconnect the ECT Sensor harness connector. 


Connect one end of a jumper wire to the (K2) ECT Sensor signal circuit 
in the ECT Sensor harness connector. 


Connect the other end of the jumper wire to the (K944) CMP Sensor 
Ground circuit in the Camshaft Position Sensor harness connector. 


With the scan tool in Engine, Sensors, read the Engine Coolant Temp 
volts. 


Is the voltage below 0.5 volt? 
Yes >> Со То 8 
Мо >> Со То 7 


SENSOR- 
ENGINE 
COOLANT 
TEMPERATURE 
(DIESEL) 


SENSOR- 
CAMSHAFT 
POSITION 
(DIESEL) 


81811с62 
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7. (К944) CAMSHAFT POSITION SENSOR GROUND CIRCUIT OPEN 
Turn the ignition off. 

Disconnect the CMP Sensor harness connector. ан 
Disconnect the ECM harness connectors. [0] 

Measure the resistance of the (K944) СМР Sensor Ground circuit 


between the CMP Sensor harness connector and the ECM harness 16) 
connector. 3 


Is the resistance below 10.0 ohms? 


Yes >> Replace and program the ECM in accordance with the Ser- 


) 
vice Information. | = : ў 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) SENSOR- 


CAMSHAFT 


No >> Hepair the (K944) CMP Sensor Ground circuit for an open. POSITION 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - аа ааа 
ENGINE - DIAGNOSIS AND TESTING) 
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8. DAMAGED CAMSHAFT POSITION SENSOR ОН САМЗНАЕТ 


Turn the ignition off. 

Remove the CMP Sensor. 

Inspect the CMP Sensor for conditions such as loose mounting screws, damage, or cracks. 
Inspect the camshaft for conditions such as damage, debris or cracked teeth. 


Is there any evidence of these conditions? 


Yes >> Нера as necessary. 

Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Нерасе the Camshaft Position Sensor in accordance with the Service Information. 

Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 
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9. (K844) CAMSHAFT POSITION SENSOR 5-VOLT SUPPLY CIRCUIT OPEN 


Turn the ignition off. 
Disconnect the ECM harness connectors. 


Measure the resistance of the (K844) CMP 5-Volt Supply circuit 
between the ECM harness connector and the CMP Sensor harness 
connector. 


Is the resistance below 10.0 ohms? 


Yes 
No 


>> Go To 10 
>> Hepair the (K844) CMP 5-Мой Supply circuit for an open. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING) 
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POSITION 
(DIESEL) 


во срос веррососво 
© d d d d 5555886686 
46 посо о сососсопосо 

БоБо Б вессовоеее 


MODULE- 
ENGINE 
CONTROL C2 


ЕВО 81811007 


1 0. (К844) CAMSHAFT POSITION SENSOR 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (K844) CMP Sensor 
5-Volt Supply circuit at the CMP Sensor harness connector. 


Is the resistance above 1000 ohms? 


Yes 
No 


>> Со To 11 
>> Repair the (K844) CMP Sensor 5-Volt Supply circuit for a 
short to ground. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 


SENSOR- 
CAMSHAFT 
POSITION 
(DIESEL) 


8181fcfa 
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PM 


1 1 . (K844) CAMSHAFT POSITION SENSOR 5-VOLT SUPPLY CIRCUIT SHORTED TO THE (K944) СМР 


SENSOR GROUND CIRCUIT 


Measure the resistance between the (K844) CMP Sensor 5-Volt Supply 
circuit and the (K944) CMP Sensor Ground circuit at the CMP Sensor 
harness connector. 


Is the resistance above 1000 ohms? 


Yes >> Replace and program the Engine Control Module in accor- 
dance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 

No >> Repair the (K844) CMP Sensor 5-Volt Supply circuit and 
(K944) CMP Sensor Ground circuits for a short together. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


1 2. (K44) CAMSHAFT POSITION SENSOR SIGNAL CIRCUIT OPEN 


= 


SENSOR- 
CAMSHAFT 
POSITION 
(DIESEL) 


8182048f 


Turn the ignition off. 

Disconnect the CMP Sensor harness connector. 

Disconnect the ECM harness connectors. 

Measure the resistance of the (K44) CMP Sensor Signal circuit between 

the ECM harness connector and the CMP Sensor harness connector. 
Is the resistance below 10.0 ohms? 


Yes >> Со To 13 


No >> Repair Ше (K44) CMP Sensor Signal circuit for an open 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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CAMSHAFT 
POSITION 
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1 3. (K44) CAMSHAFT POSITION SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 
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Measure the resistance between ground and the (K44) CMP Sensor 
Signal circuit at the CMP Sensor harness connector. 


Is the resistance above 1000 ohms? 


Yes >> Со To 14 
No >> Repair the (K44) CMP Sensor Signal circuit for a short to 
ground. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 


= = 3 


SENSOR- 
CAMSHAFT 
POSITION 
(DIESEL) 


8182050e 


1 4. (K44) CAMSHAFT POSITION SENSOR SIGNAL CIRCUIT SHORTED TO THE (K944) CAMSHAFT 


POSITION SENSOR GROUND CIRCUIT 


Measure the resistance between the (K44) CMP Sensor Signal circuit 
and the (K944) CMP Sensor Ground circuit at the CMP Sensor harness 
connector. 


Is the resistance above 1000 ohms? 


Yes >> Replace and program the Engine Control Module in accor- 
dance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 

No >> Repair the (K44) CMP Sensor Signal circuit and the (K944) 


CMP Sensor Ground circuit for a short together. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the engine cranking or running. Engine speed above 50 rpm. No Sensor Supply DTC's present. 

• Set Condition: 
The Engine Control Module (ECM) does not receive a signal from the Camshaft Position Sensor when the 
Crankshaft Position Sensor indicates engine rpm. 


Possible Causes 


(K844) CMP 5-VOLT SUPPLY CIRCUIT OPEN 

(К44) CAMSHAFT POSITION SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 
CHECKING (K844) CMP 5-VOLT SUPPLY CIRCUIT 

DAMAGED CMP SENSOR OR CAMSHAFT 

ECM 

(K944) CMP SENSOR GROUND CIRCUIT OPEN 


INTERMITTENT CONDITION 

(К44) CMP SENSOR SIGNAL CIRCUIT OPEN 

(K844) CMP 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(К44) CMP SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

CAMSHAFT POSITION SENSOR 

(K844) CMP 5-VOLT SUPPLY CIRCUIT SHORTED TO THE (K944) CMP SENSOR GROUND CIRCUIT 
(К44) CMP SENSOR SIGNAL CIRCUIT SHORTED TO THE (K944) CMP SENSOR GROUND CIRCUIT 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1 . VERIFY ACTIVE DTC 


NOTE: If DTC P0642 or P0643 is present with this DTC, diagnose DTCs P0642 or P0643 before diagnosing 
this DTC. 


NOTE: The Timing Belt/Chain must be correctly installed and operational before diagnosis can be made. 
Refer to the Service Information to ensure the timing belt is properly installed. 


NOTE: If the ECM detects and stores a DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 
Turn the ignition on. 
With the scan tool, erase the ECM DTCs. 
Attempt to start the engine cranking the engine for at least 7 seconds. 
With the scan tool, read the ECM DTCs. 
Does the scan tool display this DTC? 


Yes >> Go То З 
No >> Go To2 


9- 1102 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


2. TEST DRIVE 


PM 


Turn the ignition on. 

With the scan tool, erase the ECM DTCs. 
Test drive the vehicle. 

With the scan tool, read the ECM DTCs. 


Does the scan tool display this DTC? 


Yes >> Go To З 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 


DIAGNOSIS AND TESTING) 


О. CHECKING (K44) CAMSHAFT POSITION SENSOR SIGNAL CIRCUIT 


Turn the ignition off. 
Disconnect the Camshaft Position Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (K44) CMP Sensor Signal circuit at the CMP 
Sensor harness connector. 
Select the appropriate voltage reading. 


Voltage is above 5.4 volts. 


Go To 4 
Voltage is between 4.7 and 5.4 volts. d (ана) а 
Со То 5 
Voltage is below 4.7 volts. bic ut 
Go To 12 POSITION 
(DIESEL) 
8181fbbd 
4. (K44) CAMSHAFT POSITION SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 
Turn the ignition off. 
Disconnect the ECM harness connectors. T 
Remove the Main Relay. 
Connect a jumper wire between cavity B7 and cavity B9 of the Main (C2) 
Relay connector. = је 
Turn the ignition оп. 1 
Measure the voltage of the (K44) CMP Position Sensor Signal circuit at 
the CMP Sensor harness connector. 
Is the voltage below 1.0 volt? 1 (еве) 3 


Yes >> Replace and program the Engine Control Module in accor- 


dance with the Service Information. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Repair the (K44) Camshaft Position Sensor Signal circuit for 
a short to voltage. 


(Refer to 9 - 


SENSOR- 
CAMSHAFT 
POSITION 
(DIESEL) 


8181fbbd 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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5. CHECKING (K844) CAMSHAFT POSITION SENSOR 5-VOLT SUPPLY CIRCUIT 


Measure the voltage of the (K844) CMP Sensor 5-Volt Supply circuit at 
the CMP Sensor harness connector. 


Select the appropriate voltage reading. 

Voltage is above 5.4 volts. 
Repair the (K844) CMP 5-Volt Supply circuit for a short to 
voltage. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 

Voltage is between 4.7 and 5.4 volts. 
Go To 6 


Voltage is below 4.7 volts. 
Go To 9 


(Refer to 9 - 


6. (K944) CAMSHAFT POSITION SENSOR GROUND CIRCUIT OPEN 


SENSOR- 
CAMSHAFT 
POSITION 


(DIESEL) 
8181fbf4 


Turn the ignition off. 
Disconnect the ECT Sensor harness connector. 


Connect one end of a jumper wire to the (K2) ECT Sensor signal circuit 
in the ECT Sensor harness connector. 


Connect the other end of the jumper wire to the (K944) CMP Sensor 
Ground circuit in the Camshaft Position Sensor harness connector. 


Turn the ignition on. 
With the scan tool in Engine, Sensors, read the Engine Coolant Temp 
volts. 


Is the voltage below 0.5 volt? 
Yes >> Со To 8 
No >> Go To 7 
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TEMPERATURE 
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SENSOR- 
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POSITION 
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7. (К944) CAMSHAFT POSITION SENSOR GROUND CIRCUIT OPEN 
Turn the ignition off. 

Disconnect the CMP Sensor harness connector. ан 
Disconnect the ECM harness connectors. [0] 

Measure the resistance of the (K944) СМР Sensor Ground circuit 


between the CMP Sensor harness connector and the ECM harness 16) 
connector. 3 


Is the resistance below 10.0 ohms? 


Yes >> Replace and program the ECM in accordance with the Ser- 


) 
vice Information. | = : ў 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) SENSOR- 


CAMSHAFT 


No >> Hepair the (K944) CMP Sensor Ground circuit for an open. POSITION 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - аа ааа 
ENGINE - DIAGNOSIS AND TESTING) 
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8. DAMAGED CAMSHAFT POSITION SENSOR ОН САМЗНАЕТ 


Turn the ignition off. 

Remove the CMP Sensor. 

Inspect the CMP Sensor for conditions such as loose mounting screws, damage, or cracks. 
Inspect the camshaft for conditions such as damage, debris or cracked teeth. 


Is there any evidence of these conditions? 


Yes >> Нера as necessary. 

Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Нерасе the Camshaft Position Sensor in accordance with the Service Information. 

Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ 
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9 - 1105 


9. (K844) CAMSHAFT POSITION SENSOR 5-VOLT SUPPLY CIRCUIT OPEN 


Turn the ignition off. 
Disconnect the ECM harness connectors. 


Measure the resistance of the (K844) CMP 5-Volt Supply circuit 
between the ECM harness connector and the CMP Sensor harness 
connector. 


Is the resistance below 10.0 ohms? 


Yes 
No 


>> Go To 10 
>> Hepair the (K844) CMP 5-Мой Supply circuit for an open. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING) 
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MODULE- 
ENGINE 
CONTROL C2 


ЕВО 81811007 


1 0. (К844) CAMSHAFT POSITION SENSOR 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (K844) CMP Sensor 
5-Volt Supply circuit at the CMP Sensor harness connector. 


Is the resistance above 1000 ohms? 


Yes 
No 


>> Со To 11 
>> Repair the (K844) CMP Sensor 5-Volt Supply circuit for a 
short to ground. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 


SENSOR- 
CAMSHAFT 
POSITION 
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РМ 


1 1 . (K844) CAMSHAFT POSITION SENSOR 5-VOLT SUPPLY CIRCUIT SHORTED TO THE (K944) 


CAMSHAFT POSITION SENSOR GROUND CIRCUIT 


Measure the resistance between the (K844) CMP Sensor 5-Volt Supply 
circuit and the (K944) CMP Sensor Ground circuit at the CMP Sensor 
harness connector. 


Is the resistance above 1000 ohms? 


Yes >> Replace and program the Engine Control Module in accor- 
dance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 

No >> Repair the (K844) CMP Sensor 5-Volt Supply Circuit and 
(K944) CMP Sensor Ground circuits for a short together. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


1 2. (K44) CAMSHAFT POSITION SENSOR SIGNAL CIRCUIT OPEN 
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POSITION 
(DIESEL) 


8182048f 


Turn the ignition off. 

Disconnect the CMP Sensor harness connector. 

Disconnect the ECM harness connectors. 

Measure the resistance of the (K44) CMP Sensor Signal circuit between 

the ECM harness connector and the CMP Sensor harness connector. 
Is the resistance below 10.0 ohms? 


Yes >> Со To 13 


No >> Repair Ше (K44) CMP Sensor Signal circuit for an open 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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1 3. (K44) CAMSHAFT POSITION SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 
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Measure the resistance between ground and the (K44) CMP Sensor 
Signal circuit at the CMP Sensor harness connector. 


Is the resistance above 1000 ohms? 


Yes >> Со To 14 
No >> Repair the (K44) CMP Sensor Signal circuit for a short to 
ground. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 
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POSITION 
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1 4. (K44) CAMSHAFT POSITION SENSOR SIGNAL CIRCUIT SHORTED TO THE (K944) CAMSHAFT 


POSITION SENSOR GROUND CIRCUIT 


Measure the resistance between the (K44) CMP Sensor Signal circuit 
and the (K944) CMP Sensor Ground circuit at the CMP Sensor harness 
connector. 


Is the resistance above 1000 ohms? 


Yes >> Replace and program the Engine Control Module in accor- 
dance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 

No >> Repair the (K44) CMP Sensor Signal circuit and the (K944) 


CMP Sensor Ground circuit for a short together. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the ignition on. 


e Set Condition: 
The ECM detects an open or short to ground on the (K202) Glow Plug Module Control circuit for 0.5 second. 


Possible Causes 


INTERMITTENT DTC 
(K202) GLOW PLUG MODULE CONTROL CIRCUIT SHORTED TO GROUND 


(K202) GLOW PLUG MODULE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
GLOW PLUG MODULE 


ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 16 ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

With the scan tool, actuate the Glow Plugs. 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 
Start the engine. 

Allow the engine to reach normal operating temperature. 

Test drive the vehicle. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K202) GLOW PLUG MODULE CONTROL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 


Disconnect the Glow Plug Module harness connector. [+ 
Disconnect the Engine Control Module (ECM) harness connector. E 
Measure the resistance between ground and the (K202) Glow Plug Go) 
Module Control circuit in the Glow Plug Module harness connector. = BLACK о“ 

Is the resistance below 1000.0 ohms? 


Yes >> Repair the (K202) Glow Plug Module Control circuit for a 
short to ground. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - ы, 
ENGINE - DIAGNOSIS AND TESTING) 10 


No >> Со to З 


8184d039 


9- 1110 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL PM 
3. (K202) GLOW PLUG MODULE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (K202) Glow Plug Module Control circuit 

between the Glow Plug Module harness connector and the Engine Con- 

trol Module (ECM) harness connector. Xx 


Is the resistance below 10.0 ohms? 


Yes >> Replace the Glow Plug Control Module. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 

No >> Repair the (K202) Glow Plug Module Control circuit for an 


open circuit or high resistance. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 
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P0401- EGR SYSTEM PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 


• When Monitored: 
With the engine running. 


e Set Condition: 
The ECM detects and EGR flow problem for 8.0 seconds 


Possible Causes 


INTERMITTENT CONDITION 


EGR VALVE 
INTAKE OR EXHAUST SYSTEM PROBLEM 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1 . VERIFY ACTIVE DTC 


With the scan tool, erase ECM DTC's 
Test drive the vehicle. 
With the scan tool, read ECM DTC's 


Did this DTC set again? 
Yes >> Refer to symptom CHECKING THE EGR SYSTEM for further diagnosis. 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


9- 1112 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL —————————————————————_ PM 
P0402- EGR EXCESSIVE FLOW DETECTED 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the engine running. 


e Set Condition: 
The ECM detects an EGR flow problem for 8.0 seconds 


Possible Causes 


INTERMITTENT CONDITION 
EGR VALVE 
INTAKE OR EXHAUST SYSTEM PROBLEM 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1 . VERIFY ACTIVE DTC 


With the scan tool, erase ECM DTC’s 
Test drive the vehicle. 
With the scan tool, read ECM DTC’s 


Did this DTC set again? 
Yes >> Refer to symptom CHECKING THE EGR SYSTEM for further diagnosis. 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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P0403-EGR SOLENOID CIRCUIT OPEN 


mu екеу ү а и тү C DC DEM ис. MODULE. 
oo, ---%-> 
| | TOTALLY 
| T | INTEGRATED 
FUSE FUSE T POWER 
| 18 2 FUSE 
| 40A 15A 0 26 
15А | 
| 4 
| IEEE ~ ____] 
7Y св 2Ye8 6Үсі 5 Y C10 
[^ ^ 771 мори. K343 
[yn K542 кн 
12 12 18 | ек | Pp em 18 
ВМ. BR DBILB | SOLENOID | DBILG 
CAM d 4 \ C100 
1 У 6105 4 A 6103 ө 5008 13 ет 
1 
K344 K35 км 
2 18 2 : 
12 DBILB Dai BRL 
RDNL 
| 5 C100 Ф 5103 
ө 5027 кә 17 
[yn 12 
12 BR Bu Каз 
RDIVL 2 2 
BRIGY BRL 
ase e e е № 
=== ті RELAY- 5104 $ У 6101 
В MAIN | 
| (IN F/RB) em кш K344 K35 eu 
[is per а 2 2 20 2 || 
У ВУ BRIGY BRIGY BRIGY DBT BR/YL 
1 " al 6 
FUSED EGR Bum 
MAIN MAN SOLENOID | BLOCK 
RELAY RELAY CONTROL 2 
OUTPUT OUTPUT VALVE- 
EGR AIR 
EGRCOOLER BOOST FLOW 
BYPASS ^ PRESSURE CONTROL 
CONTROL CONTROL 
2 5 
K53 K147 
2 2 
DBILG DB/OR 
K601 K604 1924 
2 2 2 
BRAT BRANT BK 
е 5108 
1 Де2 29 Де2 60 A 62 25 Х62 7904 
tee ee ee Жайы Каре — — MODULE. 
[ EGRCOOLER BOOST EGR EGR | ENGINE 18 
| BYPASS PRESSURE AIRFLOW AIRFLOW | CONTROL BK 
CONTROL CONTROL CONTROL CONTROL A Givo 
| VALVE VALVE | ^ 
| CONTROL SIGNAL | 1909 
16 
SS SS опао BKAVT 
е 6110 


81814014 


For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 
With the ignition on and the EGR Solenoid command off. 
e Set Condition: 
The ECM does not detect voltage on the (K35) EGR Solenoid Control circuit for 2.0 seconds. 


Possible Causes 


INTERMITTENT DTC 
(КЗ5) EGR SOLENOID CONTROL CIRCUIT SHORTED TO GROUND 


(КЗ5) EGR SOLENOID CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
EGR VALVE 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC Is ACTIVE 
Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
With the scan tool, actuate the Exhaust Gas Recirc Positioner. 
Monitor the scan tool for at least two minutes. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 
Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K35) EGR SOLENOID CONTROL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the Valve Block Assembly harness connector. re 
Disconnect the Engine Control Module (ECM) connector. С) 
Measure the resistance between ground and ће (КЗ5) EGR Solenoid [9] Go) 
Control circuit in the Valve Block Assembly harness connector. = б Di 


Is the resistance above 1000 ohms? 


Yes >> Со to З 


No >> Repair the (K35) EGR Solenoid Control circuit for a short to 2 а 
дгоипа. 1 деде. 5 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) ASSEMBLY- 


VALVE 
BLOCK 
(DIESEL) 


81851a99 


РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


3. (K35) EGR SOLENOID CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


9 - 1115 


Measure the resistance of the (K35) EGR Solenoid Control circuit 
between the Valve Block Assembly harness connector and the Engine 
Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 
Yes >> Goto4 


No >> Repair the (K35) EGR Solenoid Control circuit for an open 
circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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4. (K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


Connect the Engine Control Module (ECM) connector. 
Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (K344) Fused 
Main Relay Outputs circuit at the Valve Block Assembly harness con- 
nector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright for each circuit? 


Yes >> Со to 5 


No >> Hepair the (K344) Fused Main Relay Output circuit(s) for an 
open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


5 . EGR VALVE 


ASSEMBLY- 
VALVE 
BLOCK 

(DIESEL) 


81846425 


Connect the Engine Control Module (ECM) harness connector. 
Turn the ignition on. 
With the scan tool, actuate the Exhaust Gas Recirc Positioner to 10096. 


Using a 12 volt test light connected to 12 volts, check the (K35) EGR Solenoid Control circuit in the Valve Block 


Assembly harness connector. 


NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 


tion to the battery. 
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NOTE: The circuit will remain actuated by the controller for 30 seconds. Be certain the actuation is active 
when checking the circuit. 


Is the test light illuminated and bright? 
Yes »» Heplace the EGR Valve in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the EGR Valve and the 
Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. 

e Set Condition: 
The ЕСМ receives a CAN Bus message from the TIPM indicating an open or shorted circuit on the Radiator 
Fan Relay Control circuit. 


Possible Causes 


A935) FUSED (B«) FEED CIRCUIT 
N112) RADIATOR FAN CONTROL RELAY CONTROL CIRCUIT 
) 


N201) LOW/HIGH RADIATOR FAN CONTROL RELAY CONTROL CIRCUIT OPEN 
N201) LOW/HIGH RADIATOR FAN CONTROL RELAY CIRCUIT SHORT TO GROUND 
RADIATOR FAN CONTROL RELAY 

TOTALLY INTEGRATED POWER MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . RADIATOR FAN CONTROL RELAY OPERATION 


NOTE: When actuating the radiator fan relays, the Radiator Fan(s) may have a delay in operation and ramp 
up slowly. 

Ignition on, engine not running. 

With a scan tool, select Radiator Cooling Fan Relay #1 Control State to actuate the Radiator Fan Control Relay. 


Is the Cooling Fan Relay operating? 


Yes >> Refer to the *CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go То2 


2. (A935) FUSED В+ CIRCUIT 
Turn the ignition off. 


Remove the Radiator Fan Control Relay #1. 
Turn the ignition on. - 
Using а 12-volt test light connected to ground, probe the Fused В+ cir- SS 
cuit in the Radiator Fan Control Relay #1 connector. 


Is the voltage above 11.0 volts? 


Yes >> Go To З 


No >> Hepair the open or short to ground in the (A935) Fused В+ 
circuit. Inspect the related fuse and repair as necessary. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 


RELAY- 


- ELECTRICAL/ELECTRONIC CONTROL MODULES - RADIATOR 
STANDARD PROCEDURE) FAN-LOW/ 
HIGH 

(IN FIRB) 


8186d840 
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3. (N112) RADIATOR FAN CONTROL RELAY CONTROL CIRCUIT 


Disconnect the TIPM C-11 harness connector. 

Turn the ignition on, engine not running. 

With a scan tool, select Radiator Cooling Fan Relay #1 Control State, 
Toggle, to actuate the Radiator Fan Control Relay. 

Using а 12-volt test light connected to battery voltage, probe the (N112) 
Radiator Control Relay Control circuit in the TIPM C-11 harness con- 
nector. 


Does the test light illuminate and flash on and off? 


Yes >> Replace the Radiator Fan Control Relay. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Со То 4 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C11 
8186179d 


4. (N201) LOW/HIGH RADIATOR FAN CONTROL RELAY CONTROL CIRCUIT OPEN 
Turn the ignition off. 


Measure the resistance of the (N201) Low/High Radiator Fan Control 
Relay Control circuit between the Rad Fan Control Relay #1 connector | ) =” 
and the TIPM C11 harness connector. 

Is the resistance below 10.0 ohms? 


Yes >> Со To 5 
No >> Replace the РОМ in accordance with the Service informa- 


| RELAY- 
tion. RADIATOR 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 1 Ec 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - (IN FIRB) 
STANDARD PROCEDURE) 


MODULE- 
TOTALLY 
INTEGRATED 


POWER ET 81861944 
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PM 


5. (N201) LOW/HIGH RADIATOR FAN CONTROL RELAY CONTROL CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (N201) Low/High Radi- 
ator Fan Control Relay #1 Control circuit at the TIPM C11 harness соп- 
nection. 


Is the resistance below 1000 ohms? 


Yes >> Replace the TIPM in accordance with the Service informa- 
tion. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Replace Front Control Module in accordance with the Ser- 
vice Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C11 


8186198c 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. 

e Set Condition: 
The ЕСМ receives a CAN Bus message from the TIPM indicating an open or shorted circuit on the Radiator 
Fan Medium/High Relay Control circuit. 


Possible Causes 


FUSED В+ CIRCUITS 
(N112) RADIATOR FAN RELAY CONTROL CIRCUIT OPEN 


(N112) RADIATOR FAN RELAY CONTROL CIRCUIT SHORTED TO GROUND 
RADIATOR FAN MEDIUM/HIGH RELAY 
TOTALLY INTEGRATED POWER MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


Diagnostic Test 


1 . RADIATOR FAN MEDIUM/HIGH RELAY OPERATION 


Ignition on, engine not running. 
With a scan tool, select Radiator Cooling Fan Relay #2 Control State, to actuate the Radiator Fan Medium/High 
Relay. 


Is the Cooling Fan Relay operating? 


Yes >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go To2 


2. FUSED B« CIRCUITS 
Turn the ignition off. 


Remove the Radiator Medium/High Fan Relay. 
Turn the ignition on. 


Using a 12-volt test light connected to ground, probe the (A935) and 
(A16) Fused В+ circuits in the Relay connection. 


Does the test light illuminate brightly? 
Yes >> Go То 4 
No >> Go To 3 


RELAY- 
RADIATOR 
FAN-MEDIUM/ 
HIGH 


(IN F/RB) 81862477 
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3. RADIATOR FAN LOW/HIGH CONTROL RELAY SHORTED INTERNALLY 


With the test light still at the Fused B» circuits (Radiator Medium/High Fan Relay), remove the Radiator Fan Low/ 
High Control Relay. 


When the relay is removed, does the test light illuminate brightly? 


Yes >> Replace the Radiator Fan Low/High Control Relay. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No >> Hepair the open or short to ground in the Fused В+ circuits. Inspect the related fuse and repair as 
necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 


4. (N112) RADIATOR FAN RELAY CONTROL CIRCUIT 
Disconnect the TIPM C-11 harness connector. 


Turn the ignition on, engine not running. 

With a scan tool, select Radiator Cooling Fan Relay #2 Control State 
and then Toggle, to actuate the Radiator Fan Medium/High Relay. 
Using a 12-volt test light connected to battery voltage, probe the (N112) 
Radiator Fan High Relay Control circuit in the TIPM C-11 harness con- 
nector. 


Does the test light illuminate and flash on and off? 


Yes >> Нерасе the Radiator Fan Medium/High Relay. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


No >> Go То 5 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C11 


8186179d 


9- 1124 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


5. (N112) RADIATOR FAN RELAY CONTROL CIRCUIT OPEN 


PM 


Turn the ignition off. 
Measure the resistance of the (N112) Radiator Fan Relay Control circuit 
from the Relay connection to the TIPM C-11 harness connector. 

Is the resistance below 10.0 ohms? 


Yes >> Go То 6 


No >> Replace the РОМ in accordance with the Service Informa- 
tion. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


RELAY- 
RADIATOR 
22 FAN-MEDIUM/ 


HIGH 
(IN F/RB) 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C11 


8186247b 


6. (N112) RADIATOR FAN RELAY CONTROL CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (N112) Radiator Fan 
Relay Control circuit at the Relay connection. 


Is the resistance below 100 ohms? 


Yes >> Go To 7 


No >> Replace the Totally Integrated Power Module in accordance 
with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE) 


RELAY- 
RADIATOR 
FAN-MEDIUM/ 
HIGH 
(IN F/RB) 


818624ac 


7. RADIATOR FAN LOW/HIGH CONTROL RELAY SHORTED INTERNALLY 


With the probe still at the (N112) Radiator Fan Control circuit, remove the Radiator Fan Low/High Control Relay. 


Is the resistance still below 10 ohms? 


Yes >> Repair the open or short to ground іп the (N112) Radiator Fan High Control circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 


MODULES - STANDARD PROCEDURE) 
No >> Replace the Radiator Fan Low/High Control Relay. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 


MODULES - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the engine running and the EGR Airflow Control Valve Motor command off. 

• Set Condition: 
The Engine Control Module (ECM) detects an open (K601) EGR Airflow Control Valve Control circuit for 0.5 
second. 


Possible Causes 


INTERMITTENT DTC 
(K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT SHORTED TO GROUND 


(K604) EGR AIRFLOW CONTROL VALVE SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
(K604) EGR AIRFLOW CONTROL VALVE SIGNAL CIRCUIT SHORTED TO GROUND 

EGR AIRFLOW CONTROL VALVE 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 16 ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
With the scan tool, actuate the EGR Airflow Control Valve at 10096. 
Monitor the scan tool for at least two minutes. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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2. (K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the EGR Airflow Control Valve connector. 
Disconnect the Engine Control Module (ECM) connector. 


Measure the resistance of the (K601) EGR Airflow Control Valve Control 
circuit between the EGR Airflow Control Valve harness connector and 
the Engine Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 


Yes >> Goto 3 
No >> Repair the (K601) EGR Airflow Control Valve Control circuit 
for an open circuit or high resistance. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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3. (К601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (K601) EGR Airflow 
Control Valve Control circuit. 


Is the resistance below above 1000 ohms? 


Yes >> Goto4 
No >> Repair the (K601) EGR Airflow Control Valve Control circuit 
for a short to ground. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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PM 
4. (K604) EGR AIRFLOW CONTROL VALVE SIGNAL CIRCUIT SHORTED TO GROUND 
Measure the resistance between ground and the (K604) EGR Airflow 
Control Valve Signal circuit. I 
Is the resistance below above 1000 ohms? C2] ) : 
Yes >> Goto 5 = 4 (Co) 
No >> Repair the (K604) EGR Airflow Control Valve Signal circuit 
for a short to ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
4 ее 4 
VALVE-EGR 
AIR FLOW 
CONTROL 
(DIESEL) 818723ad 
5. (K604) EGR AIRFLOW CONTROL VALVE SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K604) EGR Airflow Control Valve Signal 
circuit between the EGR Airflow Control Valve harness connector and 
the Engine Control Module (ECM) harness connector. Xx 


Is the resistance below 10.0 ohms? 
>> Go to 6 


>> Repair the (K604) EGR Airflow Control Valve Signal for an 
open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1 
ENGINE - DIAGNOSIS AND TESTING) 


Yes 
No 


. (Refer to 9 - 
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6. EGR AIRFLOW CONTROL VALVE 


Turn the ignition off. 

Connect the Engine Control Module (ECM) connector. 

Replace the EGR Airflow Control Valve in accordance with the Service Information. 
Turn the ignition on. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

With the scan tool, actuate the EGR Airflow Control Valve. 

Monitor the scan tool for at least two minutes. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 7 


No >> Test complete. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


7: ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the EGR Airflow Control 
Valve and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9 - 1130 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


P0488-EGR AIRFLOW THROTTLE CONTROL CIRCUIT PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W 


РМ ————————————— — ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1131 


• When Monitored: 
With the engine running and the EGR Airflow Control Valve Motor command on. 

• Set Condition: 
The Engine Control Module (ECM) detects an implausible voltage on the (K601) EGR Airflow Control Valve 
Control circuit for 0.5 second. 


Possible Causes 


INTERMITTENT DTC 

(K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT SHORTED TO VOLTAGE 
(к604) EGR AIRFLOW CONTROL VALVE SIGNAL CIRCUIT SHORTED TO VOLTAGE 
(K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT SHORTED TO GROUND 


(K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT SHORTED TO (K604) EGR AIRFLOW CONTROL 
VALVE SIGNAL 


(K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(к604) EGR AIRFLOW CONTROL VALVE SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
EGR AIRFLOW CONTROL VALVE 


ENGINE CONTROL MODULE (ECM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
With the scan tool, actuate the EGR Airflow Control Valve at 10096. 
Monitor the scan tool for at least two minutes. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the EGR Airflow Control Valve harness connector. 
Disconnect the Engine Control Module (ECM) harness connector. SH 
Remove the Main Relay. А (C2) 
Connect a jumper wire between cavity B7 and cavity B9 of the Main m ° 


Relay Connector. 

Turn the ignition on. 

Measure the voltage of the (K601) EGR Airflow Control Valve Control 
circuit in the EGR Airflow Control Valve harness connector. 


EN 
Ф 
Ф 
Ф 

+ 


Is there any voltage present? 
Yes >> Repair the (K601) EGR Атом Control Valve Control circuit 


VALVE-EGR 
AIR FLOW 


for a short to voltage. CONTROL 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - (DIESEL) 
ENGINE - DIAGNOSIS AND TESTING) 81846490 


No >> Со to З 
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3. (K604) EGR AIRFLOW CONTROL VALVE SIGNAL CIRCUIT SHORTED TO VOLTAGE 


PM 


Measure the voltage of the (K604) EGR Airflow Control Valve Signal cir- 
cuit. 


Is there any voltage present? 


Yes >> Repair the (K604) EGR Airflow Control Valve Signal circuit 
for a short to voltage. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 4 
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4. (K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 


Measure the resistance between ground and the (K601) EGR Airflow 
Control Valve Control circuit in the EGR Airflow Control Valve harness 
connector. 


Is the resistance above 1000 ohms? 


Yes >> Goto 5 
No >> Repair the (K601) EGR Airflow Control Valve Control circuit 
for a short to ground. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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5. (K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT SHORTED TO (K604) EGR AIRFLOW 


CONTROL VALVE SIGNAL CIRCUIT 


Measure the resistance between the (K601) EGR Airflow Control Valve 
Control circuit and the (K604) EGR Airflow Control Valve Signal circuit 
in the EGR Airflow Control Valve harness connector. 


Is the resistance above 1000 ohms? 


Yes >> Go to 6 

No >> Repair the (K601) EGR Airflow Control Valve Control circuit 
for a short to the (K604) EGR Airflow Control Valve Signal 
circuit. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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6. (K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (K601) EGR Airflow Control Valve Control 

circuit between the EGR Airflow Control Valve harness connector and 

the Engine Control Module (ECM) harness connector. Xx 


Is the resistance below 10.0 ohms? 


Yes >> Go to 7 
No >> Repair the (K601) EGR Airflow Control Valve Control circuit 
for an open circuit or high resistance. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 
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7. (К604) EGR AIRFLOW CONTROL VALVE SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (K604) EGR Airflow Control Valve Signal 

circuit between the EGR Airflow Control Valve harness connector and 

the Engine Control Module (ECM) harness connector. Xx 


Is the resistance below 10.0 ohms? 


Yes >> Goto8 
No >> Repair the (K604) EGR Атом Control Valve Signal circuit 
for an open circuit or high resistance. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 
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8. EGR AIRFLOW CONTROL VALVE 


Turn the ignition off. 

Connect the Engine Control Module (ECM) harness connector. 

Replace the EGR Airflow Control Valve in accordance with the Service Information. 
Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

With the scan tool, actuate the EGR Airflow Control Valve. 

Monitor the scan tool for at least two minutes. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 9 


No >> Test complete. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the EGR Airflow Control 
Valve and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 
With the ignition on and the EGR Solenoid command off. 
e Set Condition: 
The ECM detects a short to ground on the (K35) EGR Solenoid Control circuit for 0.48 seconds. 


Possible Causes 


INTERMITTENT DTC 
(K35) EGR SOLENOID CONTROL CIRCUIT SHORTED TO GROUND 


(K35) EGR SOLENOID CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
EGR VALVE 


ENGINE CONTROL MODULE (ECM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
With the scan tool, actuate the EGR Solenoid at 100%. 

Monitor the scan tool for at least two minutes. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K35) EGR SOLENOID CONTROL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the Valve Block Assembly harness connector. 


Disconnect the Engine Control Module (ECM) harness connector. [9] чат 


Measure the resistance between ground and the (КЗ5) EGR Solenoid (бо 
Control circuit in the Valve Block Assembly harness connector. = H Di 


Is the resistance below 1000 ohms? 


Yes >> Repair the (K35) EGR Solenoid Control circuit for a short to 
ground. 2 


um 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 1 поп 5 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to 3 ASSEMBLY- 
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3. (K35) EGR SOLENOID CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K35) EGR Solenoid Control circuit 
between the Valve Block Assembly harness connector and the Engine 


Control Module (ECM) harness connector. [@] Xx 
Is the resistance below 10.0 ohms? (Go) 


Yes >> Go to 4 


No >> Repair the (K35) EGR Solenoid Control circuit for an open 
circuit or high resistance. an 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 1 0 omD/ s 
ENGINE - DIAGNOSIS AND TESTING) 
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4. EGR VALVE 


Connect the Engine Control Module (ECM) harness connector. 
Turn the ignition on. 
With the scan tool, actuate the Exhaust Gas Recirc Positioner to 10096. 


Using a 12 volt test light connected to 12 volts, check the (K35) EGR Solenoid Control circuit in the Valve Block 
Assembly harness connector. 


NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 
tion to the battery. 


NOTE: The circuit will remain actuated by the controller for 30 seconds. Be certain the actuation is active 
when checking the circuit. 
With the scan tool, actuate the Exhaust Gas Recirc Positioner to 096. 
Using a 12 volt test light connected to 12 volts, check the (K35) EGR Solenoid Control circuit in the EGR Valve 
harness connector. 
NOTE: The test light should not be illuminated. 
NOTE: The circuit will remain actuated by the controller for 30 seconds. Be certain the actuation is active 
when checking the circuit. 

Is the test light illuminated and bright with the actuation at 100% and not illuminated with the actuation 

at 096? 
Yes >> Replace the EGR Valve in accordance with the Service Information. 

Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со to 5 
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Э. ENGINE CONTROL MODULE (ЕСМ) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the EGR Valve and the 
Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 
With the ignition on and the EGR Solenoid command on. 


e Set Condition: 
The ECM detects excessive current on the (K35) EGR Solenoid Control circuit for 0.48 seconds. 


Possible Causes 


INTERMITTENT DTC 
(K35) EGR SOLENOID CONTROL CIRCUIT SHORTED TO VOLTAGE 
(K35) EGR SOLENOID CONTROL CIRCUIT SHORTED TO THE (K344) FUSED MAIN RELAY OUTPUT 2 


CIRCUIT 

(K35) EGR SOLENOID CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
EGR VALVE 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 
Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
With the scan tool, actuate the EGR Solenoid at 100%. 
Monitor the scan tool for at least two minutes. 
Start the engine. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 
Yes >> Go То 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K35) EGR SOLENOID CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Valve Block Assembly connector. 

Disconnect the Engine Control Module connector. SH 
Remove the Main Relay. (C2) 
Connect a jumper wire between cavity B7 and cavity B9 of the Main = 6 С 


Relay Connector. 
Turn the ignition on. 
Measure the voltage of the (K35) EGR Solenoid Control circuit in the 


Valve Block Assembly harness connector. : + E E 3 
5 
Is there any voltage present? 
Yes >> Repair the (K35) EGR Solenoid Control circuit for a short to ASSEMBLY- 
voltage. VALVE 
BLOCK 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - (DIESEL) 
ENGINE - DIAGNOSIS AND TESTING) 81851101 


Мо >> Со 103 
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3. (K35) EGR SOLENOID CONTROL CIRCUIT SHORTED TO THE (K344) FUSED MAIN RELAY OUTPUT 


CIRCUIT 


NOTE: Remove the jumper wire. 

Turn the ignition off. 

Measure the resistance between the (K35) EGR Solenoid Control cir- 
cuit, terminal 6, and the (K344) Fused Main Relay Output circuits, ter- 
minals 1, 3, 4, in the Valve Block Assembly harness connector. 


Is the resistance above 1000 ohms for each measurement? 


Yes >> Go to 4 
No >> Repair the (КЗ5) EGR Solenoid Control circuit for a short to 
Ше (K344) Fused Main Relay Output circuit. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


NEL 


1 3 ASSEMBLY- 
VALVE 
BLOCK 
(DIESEL) 


402) 


6 


81851105 
4. (КЗ5) EGR SOLENOID CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (K35) EGR Solenoid Control circuit 
between the Valve Block Assembly harness connector and the Engine 
Control Module (ECM) harness connector. Xx 


Is the resistance below 10.0 ohms? 


Yes >> Goto5 
No >> Repair the (K35) EGR Solenoid Control circuit for an open 
circuit or high resistance. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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Connect the Engine Control Module (ECM) harness connector. 
Turn the ignition on. 
With the scan tool, actuate the Exhaust Gas Recirc Positioner to 10096. 


Using a 12 volt test light connected to 12 volts, check the (K35) EGR Solenoid Control circuit in the Valve Block 


Assembly harness connector. 
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NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 
tion to the battery. 


NOTE: The circuit will remain actuated by the controller for 30 seconds. Be certain the actuation is active 
when checking the circuit. 


Is the test light illuminated and bright? 
Yes >> Нерасе the EGR Valve in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 6 


6. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the EGR Solenoid and 
the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 
Continuously while the system is active. 
e Set Condition: 
There is an error in the vehicle speed message received over the CAN Bus from the Anti-lock Brake Module. 


Possible Causes 


INTERMITTENT DTC 


CAN BUS OPEN OR SHORTED CONDITION 
ANTI-LOCK BRAKE MODULE 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. ACTIVE DTC 


NOTE: Diagnose all CAN B and C communication DTCs before continuing. 
Test drive the vehicle 


With a scan tool, view DTCs. 
Is the status Active for this DTC? 
Yes >> Go To 2 


No >> Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 


Perform the ECM Verification Test Ver. 1. 


2. DTCS PRESENT IN THE ANTI-LOCK BRAKE MODULE 
With a scan tool check for DTCs in the Anti-lock Brake Module. 

Are there any DTCs active in the Anti-lock Brake Module at this time? 
Yes >> Repair Anti-Lock Brake Module ОТС”. 


No >> Replace and program the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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P0504-BRAKE SWITCH SIGNAL CIRCUITS PLAUSIBILITY WITH REDUNDANT 
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For a complete wiring diagram Refer to Section 8W 


е When Monitored: 
With the ignition on. 


e Set Condition: 
The Brake Switch Signal 1 and Brake Switch Signal 2 inputs to the ECM do not agree for 2 minutes. 


Possible Causes 


INTERMITTENT CONDITION 

BRAKE SWITCH SIGNAL 2 - SWITCH 2 CKT OPEN 

(A924) FUSED B+ CIRCUIT OPEN 

(B215) BRAKE SWITCH SIGNAL 2 CIRCUIT SHORTED TO GROUND 
BRAKE SWITCH SIGNAL 1 - SWITCH 1 CKT OPEN 

(B215) BRAKE SWITCH SIGNAL 2 CIRCUIT OPEN 

(Z967) STOP LAMP SWITCH GROUND CIRCUIT OPEN 

(B15) BRAKE SWITCH SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 
(B15) BRAKE SWITCH SIGNAL 1 CIRCUIT OPEN 

ENGINE CONTROL MODULE - BRAKE SWITCH SIGNAL 2 

ENGINE CONTROL MODULE - INTERNAL 

ENGINE CONTROL MODULE - BRAKE SWITCH SIGNAL 1 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1 . CHECK THE BRAKE SWITCH SIGNAL 1 STATUS 


Turn the ignition on. 


While observing the BRAKE SWITCH SIGNAL 1 status on the scan tool display, press and release the brake pedal 
several times. 


Does the scan tool display BRAKE SWITCH SIGNAL1: PRESSED and RELEASED for the appropriate 
pedal position? 


Yes >> Go To2 
No >> Со To 11 


2. CHECK THE BRAKE SWITCH SIGNAL 2 STATUS 


While observing the BRAKE SWITCH SIGNAL 2 status on the scan tool display, press and release the brake pedal 
several times. 


Does the scan tool display BRAKE SWITCH SIGNAL 2: PRESSED and RELEASED for the appropriate 
pedal position 


Yes >> Go To З 
No >> Со То 4 
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3. INTERMITTENT CONDITION 


WARNING: WHEN THE ENGINE IS OPERATING, DO NOT STAND IN A DIRECT LINE WITH THE FAN. DO NOT 
PUT YOUR HANDS NEAR THE PULLEYS, BELTS OR FAN. DO NOT WEAR LOOSE CLOTHING. 

NOTE: The conditions that set the DTC are not present at this time. The following list may help in identi- 
fying the intermittent condition. 

With the engine running at normal operating temperature, monitor the scan tool parameters related to the DTC while 
wiggling the wiring harness. Look for parameter values to change and/or a DTC to set. 


Review the DTC When Monitored and Set Conditions. If possible, try to duplicate the conditions under which the 
DTC was set. 


Refer to any Technical Service Bulletins (TSB) that may apply. 
Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded terminals. 


Were any of the above conditions present? 


Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Test Complete. 


4. (8215) BRAKE SWITCH SIGNAL 2 CIRCUIT VOLTAGE 
Turn the ignition off. 

Disconnect the Stop Lamp Switch harness connector. (B 
Turn the ignition on. 

Measure the voltage between the (B215) Brake Switch Signal 2 circuit Ей (02 
and ground at the Stop Lamp Switch harness connector. = 4 ° 


Is the voltage above 9.0 volts? GRAY 
Yes >> Со To 5 


No >> Go To 8 = 
6 1 


SWITCH- 
STOP 
LAMP 


8185814b 


Б: STOP LAMP SWITCH - BRAKE SWITCH SIGNAL 2 СКТ OPEN 


While monitoring the BRAKE SWITCH 2 status with the scan tool, connect a jumper wire between ground and the 
(B215) Brake Switch Signal 2 circuit. 


Does the scan tool display change from PRESSED to RELEASED? 


Yes >> Adjust or replace the Stop Lamp Switch in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go То 6 
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6. (2967) STOP LAMP SWITCH GROUND CIRCUIT OPEN 


PM 


Turn the ignition off. 
Disconnect the Stop Lamp Switch harness connector. 
Measure the resistance between ground and the (Z967) Stop Lamp 
Switch Ground circuit at the Stop Lamp Switch harness connector. 
Is the resistance below 10.0 ohms? 


Yes >> Go To 7 


No >> Repair the (Z967) Stop Lamp Switch Ground circuit for an 
open. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


ie ENGINE CONTROL MODULE - INTERNAL 


SWITCH- 
STOP 
LAMP 


81858156 


If there are no possible causes remaining, view repair. 


Repair 


Replace and program the Engine Control Module in accordance with the Service Information. 
Perform the ECM VERIFICATION TEST. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


8. (B215) BRAKE SWITCH SIGNAL 2 CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Disconnect the ECM harness connectors. 
Measure the resistance between ground and the (B215) Brake Switch 
Signal 2 circuit at the Stop Lamp Switch harness connector. 
Is the resistance above 1000 ohms? 


Yes >> Со То 9 
Мо >> Repair Ше (B215) Brake Switch Signal 2 circuit for а short 
to ground. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


SWITCH- 
STOP 
LAMP 
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9. (B215) BRAKE SWITCH SIGNAL 2 CIRCUIT OPEN 


Measure the resistance of the (B215) Brake Switch Signal 2 circuit 
between the Stop Lamp Switch harness connector and the ECM har- 
ness connector. 


Is the resistance below 10.0 ohms? 


Yes >> Со To 10 


Мо >> Repair the (8215) Brake Switch Signal 2 circuit for ап open. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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If there are no possible causes remaining, view repair. 


Repair 


Replace and program the Engine Control Module in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


11. (A924) FUsED B« CIRCUIT OPEN 


Turn the ignition off. 
Disconnect the Stop Lamp Switch harness connector. 
Using a 12-volt test light connected to ground, check the (A924) Fused 
B+ circuit. 
Does the test light illuminate brightly? 


Yes >> Со То 12 
Мо >> Repair the (A924) Fused B+ circuit for an open. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


SWITCH- 
STOP 
LAMP 
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1 2. STOP LAMP SWITCH - BRAKE SWITCH SIGNAL 1 OPEN 


Turn the ignition on. 
While monitoring the BRAKE SWITCH SIGNAL 1 status with the scan tool, connect a jumper wire between the 
Brake Switch Signal 1 circuit and the Fused В(+) circuit. 


Does the scan tool display change from RELEASED to PRESSED? 


Yes >> Adjust or replace the Stop Lamp Switch in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со To 13 


1 3: (B15) BRAKE SWITCH SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 
Disconnect the ECM harness connectors. 
Remove the Main Relay. 


Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay connector. 


Turn the ignition on. 


Measure the voltage between the (B15) Brake Switch Signal 1 circuit 
and ground. 


15 the voltage above 1.0 volt? 


Yes >> Repair the (B15) Brake Switch Signal 1 circuit for a short to 


voltage. SWITCH- 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 2. 
ENGINE - DIAGNOSIS AND TESTING) 
No >> Go To 14 8185822c 


1 4. (B15) BRAKE SWITCH SIGNAL 1 CIRCUIT OPEN 


NOTE: Remove the jumper wire. 


Turn the ignition off. {Si 
Measure the resistance of the (B15) Brake Switch Signal 1 circuit [0] 


between the Stop Lamp Switch harness connector and the ECM ћаг- 


3 
(бој 
ness connector. 6 ы 


Is the resistance below 10.0 ohms? GRAY 


Yes >> Replace and program the Engine Control Module in accor- 
dance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) — 


No >> Repair the (B15) Brake Switch Signal 1 circuit for an open. иа 87 


LAMP 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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P0513-INVALID SKIM KEY 


For a complete wiring diagram Refer to Section 8W 


е When Monitored: 
With the ignition on. 


e Set Condition: 
The ECM receives and invalid SKIM Key message from the SKREEM. 


Possible Causes 


INTERMITTENT DTC 


UNPROGRAMMED IGNITION KEYS 


SKREEM 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1 . CHECK FOR SKREEM COMMUNICATION AND DTCS 


Ignition on, engine not running. 
With the scan tool, check for proper communication and active DTCs in the SKREEM. 


Are any SKREEM communication problems or DTCs present? 


Yes >> Refer to the symptom list for problems related to SKREEM Communication and DTCs before continuing. 
No >> Go То2 


2. CHECK FOR АСТМЕ DTC 


With the scan tool, clear all ECM DTCs. 
Turn the ignition on and off several times pausing 10 seconds between key cycles leaving the ignition on. 
With the scan tool, select View DTCs in the ECM. 


Is the status Active for this DTC? 


Yes >> Со to З 


No >> Hefer to *CHECKING FOR INTERMITTENT ОТС in the symptom list. (Refer to 9 - ENGINE - DIAG- 
NOSIS AND TESTING) 


3: REPROGRAM IGNITION KEYS AND RETEST 


With the scan tool, clear all ignition keys out of SKREEM memory. 

With the scan tool, reprogram all ignition keys to the SKREEM. 

Turn the ignition on and off several times pausing 10 seconds between key cycles leaving the ignition on. 
With the scan tool, select View DTCs in the ECM. 


15 the status Active for this DTC? 


Yes >> 4 
No >> Test complete. 
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4. REPLACE THE SKREEM AND RETEST 


PM 


Replace and program the SKREEM in accordance with the Service Information. 

Turn the ignition on. 

With the scan tool, clear all ECM DTCs. 

Turn the ignition on and off several times pausing 10 seconds between key cycles leaving the ignition on. 
With the scan tool, select View DTCs in the ECM. 


Is the status Active for this DTC? 


Yes >> Heplace and program the Engine Control Module in accordance the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Test complete. 
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For а complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the engine running 


e Set Condition: 
The Engine Control Module (ECM) detects an implausible Engine Oil Pressure Switch signal. 


Possible Causes 


(G6) ENGINE OIL PRESSURE SWITCH SIGNAL CIRCUIT OPEN 
(G6) ENGINE OIL PRESSURE SWITCH SIGNAL CIRCUIT SHORT TO GROUND 


(G6) ENGINE OIL PRESSURE SWITCH SIGNAL CIRCUIT SHORT TO VOLTAGE 
ENGINE OIL PRESSURE SWITCH 
ENGINE CONTROL MODULE 


Diagnostic Test 


1. cHECK FOR ACTIVE DTC 


NOTE: If the ECM detects and stores a DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 

Incorrect engine oil level may cause this DTC to set. Check and verify that the engine oil level is filled to the proper 
specification. 

Turn the ignition on. 

With the scan tool, erase ECM DTCs. 

Turn the ignition off, wait 30 seconds, then start and idle the engine for at least 2 minutes. 

With the scan tool, read ECM DTCs. 


Did this DTC set again? 
Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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2. (G6) ENGINE OIL PRESSURE SWITCH SIGNAL CIRCUIT OPEN 


Turn the ignition off. 


Disconnect the Engine Oil Pressure Switch harness connector. (EB 
Disconnect the ECM harness connectors. 
( ) 1 


Measure the resistance of the (G6) Engine Oil Pressure Switch Signal Go) 
circuit. 4 * 
Is the resistance below 10.0 ohms? В 
Yes >> Go To 3 
No >> Hepair the (G6) Engine Oil Pressure Switch Signal circuit E 
for an open. 14 (DIESEL) 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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2: (G6) ENGINE ОП PRESSURE SWITCH SIGNAL CIRCUIT SHORTED TO GROUND 
Measure the resistance between ground and the (G6) Engine Oil Pres- 


sure Switch Signal circuit. 


Is the resistance above 1000 ohms? [9] ) SH 


Yes >> Go To 4 === 1 (С 
Мо >> Repair Ше (G6) Engine Ой Pressure Switch Signal circuit 
for a short to ground. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SWITCH-OIL 
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8185304c 


4. (G6) ENGINE OIL PRESSURE SWITCH SIGNAL CIRCUIT SHORTED TO VOLTAGE 


Remove the Main Relay. 

Connect a jumper wire between cavity B7 and cavity B9 of the Main Relay connector. 
Turn the ignition on. 

Measure the voltage of the (G6) Engine Oil Pressure Switch Signal circuit. 


Is the voltage above 1.0 volt? 


Yes >> Repair the (G6) Engine Oil Pressure Switch Signal circuit for a short to voltage. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со To 5 
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5. CHECKING THE (G6) ENGINE ОП PRESSURE SWITCH SIGNAL VOLTAGE 
Reconnect the ECM harness connectors. 
Turn the ignition on. 
| a 


With a voltmeter, measure the voltage of the (G6) Engine Oil Pressure 
Switch Signal circuit at the Engine Oil Pressure Switch harness connec- 


tor. 


15 the voltage above 10.0 volts? 


Yes 


No 


>> 


>> 


Replace the Engine Oil Pressure Switch. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Replace the ECM in accordance with the Service Informa- 
tion. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the engine running. 


• Set Condition: 
The Engine Oil Pressure Switch indicates low oil level for 5 seconds. 


Possible Causes 


(G6) ENGINE OIL PRESSURE SWITCH SIGNAL CIRCUIT OPEN 


(G6) ENGINE OIL PRESSURE SWITCH SIGNAL CIRCUIT SHORT TO GROUND 
ENGINE OIL PRESSURE SWITCH 
ENGINE CONTROL MODULE 


Diagnostic Test 


1. cHECK FOR ACTIVE DTC 


NOTE: If the ECM detects and stores a DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 

NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 

Incorrect engine oil level may cause this DTC to set. Check and verify that the engine oil level is filled to the proper 
specification. 

Turn the ignition on. 

With the scan tool, erase ECM DTOs. 

Turn the ignition off, wait 30 seconds, then start and idle the engine for at least 2 minutes. 

With the scan tool, read ECM DTCs. 


Did this DTC set again? 
Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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2. (G6) ENGINE OIL PRESSURE SWITCH SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the Engine Oil Pressure Switch harness connector. re 


Disconnect the ECM harness connectors. 
Measure the resistance of the (G6) Engine Oil Pressure Switch Signal 
circuit. 

Is the resistance below 10.0 ohms? 


Yes >> Go To 3 
No >> Repair the (G6) Engine Oil Pressure Switch Signal circuit 
for an open. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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MODULE- 
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2: (G6) ENGINE ОП PRESSURE SWITCH SIGNAL CIRCUIT SHORTED TO GROUND 
Measure the resistance between ground and the (G6) Engine Oil Pres- 
sure Switch Signal circuit. а» 


Is the resistance above 1000 ohms? 


Yes >> Go To 4 
No >> Repair the (G6) Engine Oil Pressure Switch Signal circuit 
for a short to ground. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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4. CHECKING THE (G6) ENGINE ОП PRESSURE SWITCH SIGNAL VOLTAGE 

Reconnect the ECM harness connectors. 

Turn the ignition on. T 


With a voltmeter, measure the voltage of the (G6) Engine Oil Pressure 
Switch Signal circuit at the Engine Oil Pressure Switch harness connec- 


tor. 


Is the voltage above 10.0 volts? 


Yes 


No 


>> 


>> 


Replace the Engine ОП Pressure Switch. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


Replace the ECM in accordance with the Service Informa- 
tion. 

Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on or the engine running. 
e Set Condition: 
The ECM detects battery voltage of 9.9 volts or less for 0.48 seconds. 


Possible Causes 


CHECKING ECM POWER AND GROUNDS 
ECM 
INTERMITTENT CONDITION 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 
Turn the ignition on. 
With the scan tool, erase ECM DTCs. 


NOTE: This DTC may be caused by a charging system problem. Refer to the Service Information and verify 
proper charging system operation before continuing. 
Test drive the vehicle. 
Turn the ignition on. 
With the scan tool, read ECM DTCs. 
Did this DTC set again? 


Yes >> Go To 2 
No >> Go То З 


2. CHECK POWER AND GROUNDS 
Refer to the symptom list and perform the Checking the ECM Power and Ground test. 


Were any problem found with the ECM powers and grounds? 


Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Replace and program the Engine Control Module in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


Э. INTERMITTENT CONDITION 


WARNING: WHEN THE ENGINE IS OPERATING, DO NOT STAND IN A DIRECT LINE WITH THE FAN. DO NOT 
PUT YOUR HANDS NEAR THE PULLEYS, BELTS OR FAN. DO NOT WEAR LOOSE CLOTHING. 

NOTE: The conditions that set the DTC are not present at this time. The following list may help in identi- 
fying the intermittent condition. 

With the engine running at normal operating temperature, monitor the scan tool parameters related to the DTC while 
wiggling the wiring harness. Look for parameter values to change and/or a DTC to set. 


Review the DTC When Monitored and Set Conditions. If possible, try to duplicate the conditions under which the 
DTC was set. 


Refer to any Technical Service Bulletins (TSB) that may apply. 
Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
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Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Were any of the above conditions present? 


Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Test Complete. 
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For а complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the ignition on or the engine running. 


e Set Condition: 
The ECM detects battery voltage of 17.0 volts or greater for 0.48 seconds 


Possible Causes 


CHECKING ECM POWER AND GROUNDS 


ECM 
INTERMITTENT CONDITION 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. cHECK FOR ACTIVE DTC 
Turn the ignition on. 
With the scan tool, erase ECM DTCs. 


NOTE: This DTC may be caused by a charging system problem. Refer to the Service Information and verify 
proper charging system operation before continuing. 
Test drive the vehicle. 
Turn the ignition on. 
With the scan tool, read ECM DTOs. 
Did this DTC set again? 


Yes >> Go То 2 
Мо >> Со То 3 


2. CHECK POWER AND GROUNDS 
Refer to the symptom list and perform the Checking the ECM Power and Ground test. 


Were any problem found with the ECM powers and grounds? 


Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Heplace and program the Engine Control Module in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


Э. INTERMITTENT CONDITION 


WARNING: WHEN THE ENGINE IS OPERATING, DO NOT STAND IN A DIRECT LINE WITH THE FAN. DO NOT 
PUT YOUR HANDS NEAR THE PULLEYS, BELTS OR FAN. DO NOT WEAR LOOSE CLOTHING. 

NOTE: The conditions that set the DTC are not present at this time. The following list may help in identi- 
fying the intermittent condition. 

With the engine running at normal operating temperature, monitor the scan tool parameters related to the DTC while 
wiggling the wiring harness. Look for parameter values to change and/or a DTC to set. 

Review the DTC When Monitored and Set Conditions. If possible, try to duplicate the conditions under which the 
DTC was set. 

Refer to any Technical Service Bulletins (TSB) that may apply. 

Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
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Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Were any of the above conditions present? 
Yes >> Repair as necessary. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Test Complete. 
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e When Monitored: 
With the ignition on. 

e Set Condition: 
The Engine Control Module (ECM) detects that the vehicle has stopped and no brake switch signal was 
received. 


Possible Causes 


INTERMITTENT CONDITION 

BRAKE SWITCH SIGNAL 2 - SWITCH 2 CKT OPEN 

(A924) FUSED В+ CIRCUIT OPEN 

(B215) BRAKE SWITCH SIGNAL 2 CIRCUIT SHORTED TO GROUND 
BRAKE SWITCH SIGNAL 1 - SWITCH 1 CKT OPEN 

(B215) BRAKE SWITCH SIGNAL 2 CIRCUIT OPEN 

(Z967) STOP LAMP SWITCH GROUND CIRCUIT OPEN 

(B15) BRAKE SWITCH SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 
(B15) BRAKE SWITCH SIGNAL 1 CIRCUIT OPEN 

ENGINE CONTROL MODULE - BRAKE SWITCH SIGNAL 2 

ENGINE CONTROL MODULE - INTERNAL 

ENGINE CONTROL MODULE - BRAKE SWITCH SIGNAL 1 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1 . CHECK THE BRAKE SWITCH SIGNAL 1 STATUS 


Turn the ignition on. 


While observing the BRAKE SWITCH SIGNAL 1 status on the scan tool display, press and release the brake pedal 
several times. 


Does the scan tool display BRAKE SWITCH SIGNAL1: PRESSED and RELEASED for the appropriate 
pedal position? 

Yes >> Go To2 

No »» Go To 11 


2. CHECK THE BRAKE SWITCH SIGNAL 2 STATUS 


While observing the BRAKE SWITCH SIGNAL 2 status on the scan tool display, press and release the brake pedal 
several times. 


Does the scan tool display BRAKE SWITCH SIGNAL 2: PRESSED and RELEASED for the appropriate 
pedal position 


Yes >> Go To З 
No >> Go То 4 
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3. INTERMITTENT CONDITION 


WARNING: WHEN THE ENGINE IS OPERATING, DO NOT STAND IN A DIRECT LINE WITH THE FAN. DO NOT 
PUT YOUR HANDS NEAR THE PULLEYS, BELTS OR FAN. DO NOT WEAR LOOSE CLOTHING. 

NOTE: The conditions that set the DTC are not present at this time. The following list may help in identi- 
fying the intermittent condition. 

With the engine running at normal operating temperature, monitor the scan tool parameters related to the DTC while 
wiggling the wiring harness. Look for parameter values to change and/or a DTC to set. 


Review the DTC When Monitored and Set Conditions. If possible, try to duplicate the conditions under which the 
DTC was set. 


Refer to any Technical Service Bulletins (TSB) that may apply. 
Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded terminals. 


Were any of the above conditions present? 


Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Test Complete. 


4. (8215) BRAKE SWITCH SIGNAL 2 CIRCUIT VOLTAGE 
Turn the ignition off. 

Disconnect the Stop Lamp Switch harness connector. (B 
Turn the ignition on. 

Measure the voltage between the (B215) Brake Switch Signal 2 circuit Ей (02 
and ground at the Stop Lamp Switch harness connector. = 4 ° 


Is the voltage above 9.0 volts? GRAY 
Yes >> Со To 5 


No >> Go To 8 = 
6 1 


SWITCH- 
STOP 
LAMP 
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Б: STOP LAMP SWITCH - BRAKE SWITCH SIGNAL 2 СКТ OPEN 


While monitoring the BRAKE SWITCH 2 status with the scan tool, connect a jumper wire between ground and the 
(B215) Brake Switch Signal 2 circuit. 


Does the scan tool display change from PRESSED to RELEASED? 


Yes >> Adjust or replace the Stop Lamp Switch in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go То 6 
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6. (2967) STOP LAMP SWITCH GROUND CIRCUIT OPEN 


PM 


Turn the ignition off. 
Disconnect the Stop Lamp Switch harness connector. 
Measure the resistance between ground and the (Z967) Stop Lamp 
Switch Ground circuit at the Stop Lamp Switch harness connector. 
Is the resistance below 10.0 ohms? 


Yes >> Go To 7 


No >> Repair the (Z967) Stop Lamp Switch Ground circuit for an 
open. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


ie ENGINE CONTROL MODULE - INTERNAL 


SWITCH- 
STOP 
LAMP 
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If there are no possible causes remaining, view repair. 


Repair 


Replace and program the Engine Control Module in accordance with the Service Information. 
Perform the ECM VERIFICATION TEST. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


8. (B215) BRAKE SWITCH SIGNAL 2 CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Disconnect the ECM harness connectors. 
Measure the resistance between ground and the (B215) Brake Switch 
Signal 2 circuit at the Stop Lamp Switch harness connector. 
Is the resistance above 1000 ohms? 


Yes >> Со То 9 
Мо >> Repair Ше (B215) Brake Switch Signal 2 circuit for а short 
to ground. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


SWITCH- 
STOP 
LAMP 
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9. (B215) BRAKE SWITCH SIGNAL 2 CIRCUIT OPEN 


Measure the resistance of the (B215) Brake Switch Signal 2 circuit 
between the Stop Lamp Switch harness connector and the ECM har- 
ness connector. 


Is the resistance below 10.0 ohms? 


Yes >> Со To 10 


Мо >> Repair the (8215) Brake Switch Signal 2 circuit for ап open. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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If there are no possible causes remaining, view repair. 


Repair 


Replace and program the Engine Control Module in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


11. (A924) FUsED B« CIRCUIT OPEN 


Turn the ignition off. 
Disconnect the Stop Lamp Switch harness connector. 
Using a 12-volt test light connected to ground, check the (A924) Fused 
B+ circuit. 
Does the test light illuminate brightly? 


Yes >> Со То 12 
Мо >> Repair the (A924) Fused B+ circuit for an open. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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1 2. STOP LAMP SWITCH - BRAKE SWITCH SIGNAL 1 OPEN 


Turn the ignition on. 
While monitoring the BRAKE SWITCH SIGNAL 1 status with the scan tool, connect a jumper wire between the 
Brake Switch Signal 1 circuit and the Fused В(+) circuit. 


Does the scan tool display change from RELEASED to PRESSED? 


Yes >> Adjust or replace the Stop Lamp Switch in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со To 13 


1 3: (B15) BRAKE SWITCH SIGNAL 1 CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 
Disconnect the ECM harness connectors. 
Remove the Main Relay. 


Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay connector. 


Turn the ignition on. 


Measure the voltage between the (B15) Brake Switch Signal 1 circuit 
and ground. 


15 the voltage above 1.0 volt? 


Yes >> Repair the (B15) Brake Switch Signal 1 circuit for a short to 


voltage. SWITCH- 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 2. 
ENGINE - DIAGNOSIS AND TESTING) 
No >> Go To 14 8185822c 


1 4. (B15) BRAKE SWITCH SIGNAL 1 CIRCUIT OPEN 


NOTE: Remove the jumper wire. 


Turn the ignition off. {Si 
Measure the resistance of the (B15) Brake Switch Signal 1 circuit [0] 


between the Stop Lamp Switch harness connector and the ECM ћаг- 


3 
(бој 
ness connector. 6 ы 


Is the resistance below 10.0 ohms? GRAY 


Yes >> Replace and program the Engine Control Module in accor- 
dance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) — 


No >> Repair the (B15) Brake Switch Signal 1 circuit for an open. иа 87 


LAMP 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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P0574—CRUISE CONTROL SYSTEM-VEHICLE SPEED TOO HIGH 


е When Monitored: 
With the ignition on. 
• Set Condition: 
The vehicle speed is above 250 kph for 0.5 second. 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. 


Diagnostic Test 


1. DTC EXPLANATION 


NOTE: This DTC indicates that the vehicle speed has gone above the upper limit of speed control function. 
View Repair. 


Yes >> Тез! Complete. 
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ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 
P0578-SPEED CONTROL SWITCH 1 STUCK 
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For a complete wiring diagram Refer to Section 8W 


РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1175 


e When Monitored: 
With the ignition on and no other S/C Switch DTCs present. 


e Set Condition: 
The S/C Switch #1 signal indicates that a switch is pressed continuously for 60 seconds. 


Possible Causes 


INTERMITTENT DTC 

V71) S/C SWITCH 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

V937) S/C SWITCH GROUND CIRCUIT SHORTED TO VOLTAGE 

V71) S/C SWITCH 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
(V71) S/C SWITCH 1 SIGNAL CIRCUIT SHORTED TO GROUND 
SPEED CONTROL SWITCH 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
( 
( 


Diagnostic Test 


1 . S/C SWITCH VOLTAGES OUT OF RANGE 


SIGNAL 1 SIGNAL 2 


LO LIMIT HI LIMIT LO LIMIT HI LIMIT 


RELEASED 4.36 4.69 4.36 4.69 


ON-OFF 0.50 1.10 3.53 3.90 
SET 3.16 3.53 1.56 1.18 
RESUME-ACCEL 3.84 4.19 1.70 2.43 
CANCEL 1.59 1.97 2.43 3.22 
Turn the ignition on. 

With the scan tool, monitor the S/C Switch signal voltages. 

Press each button while noting the voltage readings for each circuit. 


Are the S/C Switch voltages within the ranges specified in the table when each button is pressed? 


Yes >> Refer to the “CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go To 2 


9 - 1176 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


2. (V71) S/C SWITCH 1 SIGNAL CIRCUIT VOLTAGE 


PM 


Turn the ignition off. 
Disconnect the Speed Control Switch harness connector. 
Turn the ignition on. 
Measure the voltage of the (V71) S/C Switch 1 Signal Circuit at the 
Speed Control Switch. 
Select the appropriate voltage reading. 
4.5 to 5.5 volts 
Go To 3 
Below 4.5 volts 
Go To 6 


Above 5.5 volts 
Go To 8 


2 1 
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3 [m] О 1 
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SPEED 
CONTROL 
81820dc2 


Э. (V937) S/C SWITCH GROUND CIRCUIT OPEN CIRCUIT OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 


Measure the resistance of the (V937) S/C Switch Ground circuit 
between the Speed Control Switch harness connector and the Engine 
Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 
Yes >> Go То 4 


Мо >> Repair Ше (V937) S/C Switch Ground circuit for an open 
circuit or high resistance. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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MODULE- 
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(DIESEL) 


81820e34 


РМ —— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


4. (V937) S/C SWITCH GROUND CIRCUIT SHORTED TO VOLTAGE 


9 - 1177 


Turn the ignition off. 

Remove the Main Relay. 

Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay connector. 


Turn the ignition on. 
Measure the voltage of the (V937) S/C Switch Ground circuit. 
Is there any voltage present? 
Yes >> Repair the (V937) S/C Switch Ground circuit for a short to 
voltage. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to 5 


Б. sic SWITCH 


SWITCH- 
SPEED 
CONTROL 


81820fc4 


Turn the ignition off. 

Connect the Engine Control Module (ECM) harness connector. 
Turn the ignition on. 

With the scan tool, monitor the S/C Switch Voltage. 


While monitoring the scan tool, connect a jumper wire between the 
(V71) S/C Switch 1 Signal circuit and the (V937) S/C Switch Ground 
circuit in the S/C Switch harness connector. 


Does the scan tool display below 0.1 volt with the jumper wire 
in place? 
Yes >> Replace the Speed Control Switch in accordance with the 
Service Information. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 9 


LII 


SWITCH- 
SPEED 
CONTROL 


BLACK 


81820fd5 


9- 1178 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ———— PM 


6. (V71) S/C SWITCH 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) connector. 


Measure the resistance of the (V71) S/C Switch 1 Signal circuit О чат 
between the Speed Control Switch harness connector and the Engine (Go) 
Control Module (ECM) harness connector. Ғы 

Is Ше resistance below 10.0 ohms? 


N 


cuit or high resistance. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) SWITCH- 


SPEED 
CONTROL 


Yes >> Go To 7 BLACK 
No >> Repair the (V71) S/C Switch 1 Signal circuit for an open cir- А5. 
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MODULE- 
ENGINE 
CONTROL C2 
(DIESEL) 


81821041 


7. (V71) S/C SWITCH 1 SIGNAL CIRCUIT SHORTED TO GROUND 
Measure the resistance between ground and the (V71) S/C Switch 1 


Signal circuit. 


Is the resistance above 1000 ohms? [9] ) ‘al 
Co) 


Yes >> Goto 9 
No >> Repair the (V71) S/C Switch 1 Signal circuit for a short to 2 
ground. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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81821048 


РМ —————————————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


8. (V71) S/C SWITCH 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 


9 - 1179 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 
Remove the Main Relay. 


Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay connector. 


Turn the ignition on. 
Measure the voltage of the (V71) S/C Switch 1 Signal circuit. 
Is there any voltage present? 
Yes >> Repair the (V71) S/C Switch 1 Signal circuit for a short to 
voltage. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 9 


9. ENGINE CONTROL MODULE (ECM) 


BLACK 


SWITCH- 
SPEED 
CONTROL 


81820dc2 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 


Switch and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Heplace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9 - 1180 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 
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For a complete wiring diagram Refer to Section 8W 


РМ —Л———— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1181 


• When Monitored: 
With the ignition on. 
e Set Condition: 
The S/C Switch #1 Signal voltage is not within a valid switch signal window for 0.7 seconds. 


Possible Causes 


INTERMITTENT DTC 

V71) S/C SWITCH 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

V937) S/C SWITCH GROUND CIRCUIT SHORTED TO VOLTAGE 

V71) S/C SWITCH 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
(V71) S/C SWITCH 1 SIGNAL CIRCUIT SHORTED TO GROUND 
SPEED CONTROL SWITCH 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
( 
( 


Diagnostic Test 


1 . S/C SWITCH VOLTAGES OUT OF RANGE 


SIGNAL 1 SIGNAL 2 


LO LIMIT HI LIMIT LO LIMIT HI LIMIT 


RELEASED 4.36 4.69 4.36 4.69 


ON-OFF 0.50 1.10 3.53 3.90 
SET 3.16 3.53 1.56 1.18 
RESUME-ACCEL 3.84 4.19 1.70 2.43 
CANCEL 1.59 1.97 2.43 3.22 
Turn the ignition on. 

With the scan tool, monitor the S/C Switch signal voltages. 

Press each button while noting the voltage readings for each circuit. 


Are the S/C Switch voltages within the ranges specified in the table when each button is pressed? 


Yes >> Refer to the “CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go To 2 


9- 1182 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


2. (V71) S/C SWITCH 1 SIGNAL CIRCUIT VOLTAGE 


PM 


Turn the ignition off. 
Disconnect the Speed Control Switch harness connector. 
Turn the ignition on. 
Measure the voltage of the (V71) S/C Switch 1 Signal Circuit at the 
Speed Control Switch. 
Select the appropriate voltage reading. 
4.5 to 5.5 volts 
Go To 3 
Below 4.5 volts 
Go To 6 


Above 5.5 volts 
Go To 8 
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Э. (V937) S/C SWITCH GROUND CIRCUIT OPEN CIRCUIT OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 


Measure the resistance of the (V937) S/C Switch Ground circuit 
between the Speed Control Switch harness connector and the Engine 
Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 
Yes >> Go То 4 


Мо >> Repair Ше (V937) S/C Switch Ground circuit for an open 
circuit or high resistance. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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РМ —————————————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


4. (V937) S/C SWITCH GROUND CIRCUIT SHORTED TO VOLTAGE 


9 - 1183 


Turn the ignition off. 

Remove the Main Relay. 

Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay connector. 


Turn the ignition on. 
Measure the voltage of the (V937) S/C Switch Ground circuit. 
Is there any voltage present? 
Yes >> Repair the (V937) S/C Switch Ground circuit for a short to 
voltage. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to 5 


Б. sic SWITCH 


SWITCH- 
SPEED 
CONTROL 


81820fc4 


Turn the ignition off. 

Connect the Engine Control Module (ECM) harness connector. 
Turn the ignition on. 

With the scan tool, monitor the S/C Switch Voltage. 


While monitoring the scan tool, connect a jumper wire between the 
(V71) S/C Switch 1 Signal circuit and the (V937) S/C Switch Ground 
circuit in the S/C Switch harness connector. 


Does the scan tool display below 0.1 volt with the jumper wire 
in place? 
Yes >> Replace the Speed Control Switch in accordance with the 
Service Information. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 9 


LII 


SWITCH- 
SPEED 
CONTROL 


BLACK 


81820fd5 


9 -1184 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ——— —————— — —— ————————————— PM 


6. (V71) S/C SWITCH 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 


Measure the resistance of the (V71) S/C Switch 1 Signal circuit О чат 
between the Speed Control Switch harness connector and the Engine (Go) 
Control Module (ECM) harness connector. Ғы 

Is Ше resistance below 10.0 ohms? 


N 


cuit or high resistance. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) SWITCH- 


SPEED 
CONTROL 


Yes >> Go To 7 BLACK 
No >> Repair the (V71) S/C Switch 1 Signal circuit for an open cir- А5. 
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MODULE- 
ENGINE 
CONTROL C2 
(DIESEL) 


81821041 


7. (V71) S/C SWITCH 1 SIGNAL CIRCUIT SHORTED TO GROUND 
Measure the resistance between ground and the (V71) S/C Switch 1 


Signal circuit. 


Is the resistance above 1000 ohms? [9] ) ‘al 
Co) 


Yes >> Goto 9 
No >> Repair the (V71) S/C Switch 1 Signal circuit for a short to 2 
ground. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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81821048 


РМ ——————————————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


8. (V71) S/C SWITCH 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 


9 - 1185 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 
Remove the Main Relay. 


Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay connector. 


Turn the ignition on. 
Measure the voltage of the (V71) S/C Switch 1 Signal circuit. 
Is there any voltage present? 
Yes >> Repair the (V71) S/C Switch 1 Signal circuit for a short to 
voltage. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 9 


9. ENGINE CONTROL MODULE (ECM) 


BLACK 
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CONTROL 


81820dc2 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 


Switch and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Heplace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9 - 1186 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 
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For a complete wiring diagram Refer to Section 8W 


РМ-------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1187 


• When Monitored: 
With the ignition on. 
• Set Condition: 
The S/C Switch #1 Signal is below 0.39 volt for 0.06 seconds. 


Possible Causes 


INTERMITTENT DTC 

V71) S/C SWITCH 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

V937) S/C SWITCH GROUND CIRCUIT SHORTED TO VOLTAGE 

V71) S/C SWITCH 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
(V71) S/C SWITCH 1 SIGNAL CIRCUIT SHORTED TO GROUND 
SPEED CONTROL SWITCH 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
( 
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Diagnostic Test 


1 . S/C SWITCH VOLTAGES OUT OF RANGE 


SIGNAL 1 SIGNAL 2 


LO LIMIT HI LIMIT LO LIMIT HI LIMIT 


RELEASED 4.36 4.69 4.36 4.69 


ON-OFF 0.50 1.10 3.53 3.90 
SET 3.16 3.53 1.56 1.18 
RESUME-ACCEL 3.84 4.19 1.70 2.43 
CANCEL 1.59 1.97 2.43 3.22 
Turn the ignition on. 

With the scan tool, monitor the S/C Switch signal voltages. 

Press each button while noting the voltage readings for each circuit. 


Are the S/C Switch voltages within the ranges specified in the table when each button is pressed? 


Yes >> Refer to the “CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go To 2 


9- 1188 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


2. (V71) S/C SWITCH 1 SIGNAL CIRCUIT VOLTAGE 


PM 


Turn the ignition off. 
Disconnect the Speed Control Switch harness connector. 
Turn the ignition on. 
Measure the voltage of the (V71) S/C Switch 1 Signal Circuit at the 
Speed Control Switch. 
Select the appropriate voltage reading. 
4.5 to 5.5 volts 
Go To 3 
Below 4.5 volts 
Go To 6 


Above 5.5 volts 
Go To 8 
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Э. (V937) S/C SWITCH GROUND CIRCUIT OPEN CIRCUIT OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 


Measure the resistance of the (V937) S/C Switch Ground circuit 
between the Speed Control Switch harness connector and the Engine 
Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 
Yes >> Go То 4 


Мо >> Repair Ше (V937) S/C Switch Ground circuit for an open 
circuit or high resistance. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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РМ —————————————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


4. (V937) S/C SWITCH GROUND CIRCUIT SHORTED TO VOLTAGE 


9 - 1189 


Turn the ignition off. 

Remove the Main Relay. 

Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay connector. 


Turn the ignition on. 
Measure the voltage of the (V937) S/C Switch Ground circuit. 
Is there any voltage present? 
Yes >> Repair the (V937) S/C Switch Ground circuit for a short to 
voltage. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to 5 


Б. sic SWITCH 


SWITCH- 
SPEED 
CONTROL 


81820fc4 


Turn the ignition off. 

Connect the Engine Control Module (ECM) harness connector. 
Turn the ignition on. 

With the scan tool, monitor the S/C Switch Voltage. 


While monitoring the scan tool, connect a jumper wire between the 
(V71) S/C Switch 1 Signal circuit and the (V937) S/C Switch Ground 
circuit in the S/C Switch harness connector. 


Does the scan tool display below 0.1 volt with the jumper wire 
in place? 
Yes >> Replace the Speed Control Switch in accordance with the 
Service Information. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 9 


LII 
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CONTROL 
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81820fd5 


9- 1190 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ————————————————————_ PM 


6. (V71) S/C SWITCH 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 


Measure the resistance of the (V71) S/C Switch 1 Signal circuit О чат 
between the Speed Control Switch harness connector and the Engine (Go) 
Control Module (ECM) harness connector. Ғы 

Is Ше resistance below 10.0 ohms? 


N 


cuit or high resistance. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) SWITCH- 


SPEED 
CONTROL 


Yes >> Go To 7 BLACK 
No >> Repair the (V71) S/C Switch 1 Signal circuit for an open cir- А5. 
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MODULE- 
ENGINE 
CONTROL C2 
(DIESEL) 


81821041 


7. (V71) S/C SWITCH 1 SIGNAL CIRCUIT SHORTED TO GROUND 
Measure the resistance between ground and the (V71) S/C Switch 1 


Signal circuit. 


Is the resistance above 1000 ohms? [9] ) ‘al 
Co) 


Yes >> Goto 9 
No >> Repair the (V71) S/C Switch 1 Signal circuit for a short to 2 
ground. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


BLACK 
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РМ ——————————————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


8. (V71) S/C SWITCH 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 


9 - 1191 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 
Remove the Main Relay. 


Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay connector. 


Turn the ignition on. 
Measure the voltage of the (V71) S/C Switch 1 Signal circuit. 
Is there any voltage present? 
Yes >> Repair the (V71) S/C Switch 1 Signal circuit for a short to 
voltage. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 9 


9. ENGINE CONTROL MODULE (ECM) 


BLACK 


SWITCH- 
SPEED 
CONTROL 


81820dc2 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 


Switch and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Heplace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9 - 1192 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 
P0581-SPEED CONTROL SWITCH 1 CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W 


РМ-------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1193 


• When Monitored: 
With the ignition on. 
• Set Condition: 
The S/C Switch #1 Signal is above 4.78 volts for 0.06 seconds. 


Possible Causes 


INTERMITTENT DTC 

V71) S/C SWITCH 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

V937) S/C SWITCH GROUND CIRCUIT SHORTED TO VOLTAGE 

V71) S/C SWITCH 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
(V71) S/C SWITCH 1 SIGNAL CIRCUIT SHORTED TO GROUND 
SPEED CONTROL SWITCH 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


( 
( 
( 
( 


Diagnostic Test 


1 . S/C SWITCH VOLTAGES OUT OF RANGE 


SIGNAL 1 SIGNAL 2 


LO LIMIT HI LIMIT LO LIMIT HI LIMIT 


RELEASED 4.36 4.69 4.36 4.69 


ON-OFF 0.50 1.10 3.53 3.90 
SET 3.16 3.53 1.56 1.18 
RESUME-ACCEL 3.84 4.19 1.70 2.43 
CANCEL 1.59 1.97 2.43 3.22 
Turn the ignition on. 

With the scan tool, monitor the S/C Switch signal voltages. 

Press each button while noting the voltage readings for each circuit. 


Are the S/C Switch voltages within the ranges specified in the table when each button is pressed? 


Yes >> Refer to the “CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go To 2 


9 - 1194 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


2. (V72) S/C SWITCH 1 SIGNAL CIRCUIT VOLTAGE 


PM 


Turn the ignition off. 
Disconnect the Speed Control Switch harness connector. 
Turn the ignition on. 
Measure the voltage of the (V71) S/C Switch 1 Signal Circuit at the 
Speed Control Switch. 
Select the appropriate voltage reading. 
4.5 to 5.5 volts 
Go To 3 
Below 4.5 volts 
Go To 6 


Above 5.5 volts 
Go To 8 


2 1 
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81820dc2 


Э. (V937) S/C SWITCH GROUND CIRCUIT OPEN CIRCUIT OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 


Measure the resistance of the (V937) S/C Switch Ground circuit 
between the Speed Control Switch harness connector and the Engine 
Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 
Yes >> Go То 4 


Мо >> Repair Ше (V937) S/C Switch Ground circuit for an open 
circuit or high resistance. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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CONTROL C1 
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РМ —— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


4. (V937) S/C SWITCH GROUND CIRCUIT SHORTED TO VOLTAGE 


9 - 1195 


Turn the ignition off. 

Remove the Main Relay. 

Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay connector. 


Turn the ignition on. 
Measure the voltage of the (V937) S/C Switch Ground circuit. 
Is there any voltage present? 
Yes >> Repair the (V937) S/C Switch Ground circuit for a short to 
voltage. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to 5 


Б. sic SWITCH 


SWITCH- 
SPEED 
CONTROL 


81820fc4 


Turn the ignition off. 

Connect the Engine Control Module (ECM) harness connector. 
Turn the ignition on. 

With the scan tool, monitor the S/C Switch Voltage. 


While monitoring the scan tool, connect a jumper wire between the 
(V71) S/C Switch 1 Signal circuit and the (V937) S/C Switch Ground 
circuit in the S/C Switch harness connector. 


Does the scan tool display below 0.1 volt with the jumper wire 
in place? 
Yes >> Replace the Speed Control Switches in accordance with the 
Service Information. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 9 


LII 
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9 - 1196 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ——— —————— — —— —— PM 


6. (V71) S/C SWITCH 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 


Measure the resistance of the (V71) S/C Switch 1 Signal circuit О чат 
between the Speed Control Switch harness connector and the Engine (Go) 
Control Module (ECM) harness connector. Ғы 

Is Ше resistance below 10.0 ohms? 


N 


cuit or high resistance. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) SWITCH- 


SPEED 
CONTROL 


Yes >> Go To 7 BLACK 
No >> Repair the (V71) S/C Switch 1 Signal circuit for an open cir- А5. 
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MODULE- 
ENGINE 
CONTROL C2 
(DIESEL) 


81821041 


7. (V71) S/C SWITCH 1 SIGNAL CIRCUIT SHORTED TO GROUND 
Measure the resistance between ground and the (V71) S/C Switch 1 


Signal circuit. 


Is the resistance above 1000 ohms? [9] ) ‘al 
Co) 


Yes >> Goto 9 
No >> Repair the (V71) S/C Switch 1 Signal circuit for a short to 2 
ground. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


BLACK 
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РМ —————————————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


8. (V71) S/C SWITCH 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 


9 - 1197 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 
Remove the Main Relay. 


Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay connector. 


Turn the ignition on. 
Measure the voltage of the (V71) S/C Switch 1 Signal circuit. 
Is there any voltage present? 
Yes >> Repair the (V71) S/C Switch 1 Signal circuit for a short to 
voltage. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 9 


9. ENGINE CONTROL MODULE (ECM) 


BLACK 


SWITCH- 
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CONTROL 


81820dc2 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 


Switch and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Heplace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9 - 1198 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 
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For a complete wiring diagram Refer to Section 8W 


РМ-------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1199 


• When Monitored: 
With the ignition on and no other S/C Switch DTCs present. 

e Set Condition: 
The (V71) S/C Switch 1 Signal and (V72) S/C Switch 2 Signal do not indicate the same S/C Switch position for 
5.0 seconds. 


Possible Causes 


INTERMITTENT DTC 

(V71) S/C SWITCH 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
(V72) S/C SWITCH 2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
(V937) S/C SWITCH GROUND CIRCUIT SHORTED TO VOLTAGE 
(V71) S/C SWITCH 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
( 

( 

( 


V72) S/C SWITCH 2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
V71) S/C SWITCH 1 SIGNAL CIRCUIT SHORTED TO GROUND 

(V72) S/C SWITCH 2 SIGNAL CIRCUIT SHORTED TO GROUND 
SPEED CONTROL SWITCH 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1 . S/C SWITCH VOLTAGES OUT OF RANGE 


SIGNAL 1 SIGNAL 2 


LO LIMIT HI LIMIT LO LIMIT HI LIMIT 


RELEASED 4.36 4.69 4.36 4.69 


ON-OFF 0.50 1.10 3.53 3.90 
SET 3.16 3.53 1.56 1.18 
RESUME-ACCEL 3.84 4.19 1.70 2.43 
CANCEL 1.59 1.97 2.43 3.22 
Turn the ignition on. 

With the scan tool, monitor the S/C Switch signal voltages. 

Press each button while noting the voltage readings for each circuit. 


Do the S/C Switch voltages fall within the ranges specified in the table when each button is pressed? 


Yes >> Refer to the “CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со To2 


9- 1200 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


2. SPEED CONTROL SWITCH CIRCUIT OPEN OR HIGH RESISTANCE 


PM 


Turn the ignition off. 

Disconnect the Speed Control Switch harness connector. 

Disconnect the Engine Control Module (ECM) harness connector. 
Measure the resistance of the (V71) S/C Switch 1 Signal circuit 
between the Speed Control Switch harness connector and the Engine 
Control Module (ECM) harness connector. 

Measure the resistance of the (V72) S/C Switch 2 Signal circuit 
between the Speed Control Switch harness connector and the Engine 
Control Module (ECM) harness connector. 

Measure the resistance of the (V937) S/C Switch Ground circuit 
between the Speed Control Switch harness connector and the Engine 
Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms for ALL measurements? 


Yes >> Go To З 


No >> Repair the Speed Control Switch circuit for an open circuit 
or high resistance. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


9. SPEED CONTROL SWITCH CIRCUIT SHORTED TO VOLTAGE 
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(DIESEL) 81821820 


Turn the ignition off. 

Remove the Main Relay. 

Connect a jumper wire between cavity B7 and cavity B9 of the Main 

Relay connector. 

Turn the ignition on. 

Measure the voltage of the (V71) S/C Switch 1 Signal circuit. 

Measure the voltage of the (V72) S/C Switch 2 Signal circuit. 

Measure the voltage of the (V937) S/C Switch Ground circuit. 

Is there any voltage present on any of the circuits? 

Yes >> Repair the Speed Control Switch circuit for a short to volt- 

age. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 4 


7. 
(V937) (V71) (V72) (62) 


"4 — BLACK 


SWITCH- 
SPEED 
CONTROL 
81821895 


РМ —Л————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1201 


4. SPEED CONTROL SWITCH CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Measure the resistance between ground and the (V71) S/C Switch 1 

Signal circuit. C | Xx 
Measure the resistance between ground and the (V72) S/C Switch 2 (Go) 
Signal circuit. = (V71) (V72) Di 


15 the resistance above 1000 ohms? 


— BLACK 


Yes >> Go to 5 


No >> Repair the Speed Control Switch circuit for a short to з lo | 1 
дгоипа. 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) SWITCH- 
SPEED 
CONTROL 
81821ac1 
5. SPEED CONTROL SWITCHES 
Turn the ignition off. 
Connect the Engine Control Module (ECM) harness connector. ӘП» 
Turn the ignition оп. 
With the scan tool, monitor the S/C Switch Voltage. (92) 
While monitoring the scan tool, connect a jumper wire between the (V937)(V71) С 
(V71) S/C Switch 1 Signal circuit and the (V937) S/C Switch Ground (V937) (V72) 


circuit in the S/C Switch harness connector. 


While monitoring the scan tool, connect a jumper wire between the 
(V72) S/C Switch 2 Signal circuit and the (V937) S/C Switch Ground 


— BLACK 


circuit in the S/C Switch harness connector. у : AU | 
Does Ше scan tool display below 0.1 volt for each circuit with 
the jumper wire in place? 
SWITCH- SWITCH- 
Yes >> Replace the Speed Control Switches in accordance with the SPEED бене 
Service Information. Т” 
Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 6 81821b1c 


6. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 
Switch and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Heplace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9 - 1202 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 
P0590-SPEED CONTROL SWITCH 2 STUCK 
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For a complete wiring diagram Refer to Section 8W 


РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1203 


• When Monitored: 
With the ignition on and no other S/C Switch DTCs present. 
• Set Condition: 
The S/C Switch #2 Signal indicates that a switch is pressed for more than 60 seconds. 


Possible Causes 


INTERMITTENT DTC 
V72) S/C SWITCH 2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
V937) S/C SWITCH GROUND CIRCUIT SHORTED TO VOLTAGE 


V72) S/C SWITCH 2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
(V72) S/C SWITCH 2 SIGNAL CIRCUIT SHORTED TO GROUND 
SPEED CONTROL SWITCH 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1 . S/C SWITCH VOLTAGES OUT OF RANGE 


SIGNAL 1 SIGNAL 2 
LO LIMIT HI LIMIT LO LIMIT HI LIMIT 
RELEASED 4.36 4.69 4.36 4.69 


ON-OFF 0.50 1.10 3.53 3.90 
SET 3.16 3.53 1.56 1.18 
RESUME-ACCEL 3.84 4.19 1.70 2.43 
CANCEL 1.59 1.97 2.43 3.22 
Turn the ignition on. 

With the scan tool, monitor the S/C Switch signal voltages. 

Press each button while noting the voltage readings for each circuit. 


Are the S/C Switch voltages within the ranges specified in the table when each button is pressed? 


Yes >> Refer to the “CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go To 2 


9 - 1204 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


2. (V72) S/C SWITCH 2 SIGNAL CIRCUIT VOLTAGE 


PM 


Turn the ignition off. 
Disconnect the Speed Control Switch harness connector. 
Turn the ignition on. 
Measure the voltage of the (V72) S/C Switch 2 Signal Circuit at the 
Speed Control Switch. 
Select the appropriate voltage reading. 
4.5 to 5.5 volts 
Go To 3 
Below 4.5 volts 
Go To 6 


Above 5.5 volts 
Go To 8 


BLACK 


SWITCH- 
SPEED 
CONTROL 


818229c7 


Э. (V937) S/C SWITCH GROUND CIRCUIT OPEN CIRCUIT OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 


Measure the resistance of the (V937) S/C Switch Ground circuit 
between the Speed Control Switch harness connector and the Engine 
Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 
Yes >> Go То 4 


Мо >> Repair Ше (V937) S/C Switch Ground circuit for an open 
circuit or high resistance. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


n 
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РМ-------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1205 


4. (V937) S/C SWITCH GROUND CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 


Remove the Main Relay. T 
Connect a jumper wire between cavity B7 and cavity B9 of the Main | 

Relay connector. (62) 
Turn the ignition on. = 3 E 
Measure the voltage of the (V937) S/C Switch Ground circuit. 


Is there any voltage present? 
Yes >> Repair the (V937) S/C Switch Ground circuit for a short to 


3 а a 1 
voltage. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) SWITCH- 
SPEED 
No >> Со to 5 CONTROL 
81820fc4 
D. S/C SWITCH 
Turn the ignition off. 
Connect the Engine Control Module (ECM) harness connector. (EB 
Turn the ignition on. 
With the scan tool, monitor the S/C Switch Voltage. А Р (62) 
While monitoring the scan tool, connect а jumper wire between Ше Е 
(V72) S/C Switch 2 Signal circuit and the (V937) S/C Switch Ground — BLACK 
circuit in the S/C Switch harness connector. | 
Does the scan tool display below 0.1 volt with the jumper wire H 
in place? ч d 1 
Yes >> Replace the Speed Control Switch in accordance with the 
Service Information. SWITCH- 
Perform the ECM Verification Test Ver.1. (Refer to 9 - 22. 
ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 9 81822a1d 


9 - 1206 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ————————————————————_ PM 


6. (V72) S/C SWITCH 2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 


Disconnect the Engine Control Module (ECM) harness connector. (EB 
Measure the resistance of the (V72) S/C Switch 2 Signal circuit [0] 
between the Speed Control Switch harness connector and the Engine (бој 
Control Module (ЕСМ) harness connector. n: 
Is the resistance below 10.0 ohms? 
BLACK 

Yes >> Go То 7 a 
No >> Repair the (V71) S/C Switch 2 Signal circuit for an open cir- з [поп р 

cuit or high resistance. 

Perform the ECM Verification Test Мег.1. (Refer to 9 - 29 WM 

ENGINE - DIAGNOSIS AND TESTING) SPEED 


CONTROL 
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MODULE- 
ENGINE 
CONTROL C1 
(DIESEL) 


81822c5d 


7: (V72) S/C SWITCH 2 SIGNAL CIRCUIT SHORTED TO GROUND 
Measure the resistance between ground and the (V72) S/C Switch 2 


Signal circuit. 


Is the resistance above 1000 ohms? [@] ) ‘ali 
Co) 


Yes >> Go to 9 == A 
No >> Repair the (V72) S/C Switch 2 Signal circuit for a short to 


ground. BLACK 
Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) Mn 

à 
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CONTROL 


81822d1c 


РМ ——————————————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


8. (V72) S/C SWITCH 2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 


9 - 1207 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 
Remove the Main Relay. 


Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay connector. 


Turn the ignition on. 
Measure the voltage of the (V72) S/C Switch 2 Signal circuit. 
Is there any voltage present? 
Yes >> Repair the (V72) S/C Switch 2 Signal circuit for a short to 
voltage. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 9 


9. ENGINE CONTROL MODULE (ECM) 


BLACK 


SWITCH- 
SPEED 
CONTROL 


818229c7 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 


Switch and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Heplace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9 - 1208 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 
P0591-SPEED CONTROL SWITCH 2 PERFORMANCE 


PM 
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For a complete wiring diagram Refer to Section 8W 


РМ = ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1209 


• When Monitored: 
With the ignition on. 
• Set Condition: 
The S/C Switch #2 Signal voltage is not within a valid switch signal window for 3.0 seconds. 


Possible Causes 


INTERMITTENT DTC 
V72) S/C SWITCH 2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
V937) S/C SWITCH GROUND CIRCUIT SHORTED TO VOLTAGE 


V72) S/C SWITCH 2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
(V72) S/C SWITCH 2 SIGNAL CIRCUIT SHORTED TO GROUND 
SPEED CONTROL SWITCH 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1 . S/C SWITCH VOLTAGES OUT OF RANGE 


SIGNAL 1 SIGNAL 2 
LO LIMIT HI LIMIT LO LIMIT HI LIMIT 
RELEASED 4.36 4.69 4.36 4.69 


ON-OFF 0.50 1.10 3.53 3.90 
SET 3.16 3.53 1.56 1.18 
RESUME-ACCEL 3.84 4.19 1.70 2.43 
CANCEL 1.59 1.97 2.43 3.22 
Turn the ignition on. 

With the scan tool, monitor the S/C Switch signal voltages. 

Press each button while noting the voltage readings for each circuit. 


Are the S/C Switch voltages within the ranges specified in the table when each button is pressed? 


Yes >> Refer to the “CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go To 2 


9- 1210 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


2. (V72) S/C SWITCH 2 SIGNAL CIRCUIT VOLTAGE 


PM 


Turn the ignition off. 
Disconnect the Speed Control Switch harness connector. 
Turn the ignition on. 
Measure the voltage of the (V72) S/C Switch 2 Signal Circuit at the 
Speed Control Switch. 
Select the appropriate voltage reading. 
4.5 to 5.5 volts 
Go To 3 
Below 4.5 volts 
Go To 6 


Above 5.5 volts 
Go To 8 


BLACK 
3 о D 1 
SWITCH- 
SPEED 
CONTROL 
818229c7 


Э. (V937) S/C SWITCH GROUND CIRCUIT OPEN CIRCUIT OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 


Measure the resistance of the (V937) S/C Switch Ground circuit 
between the Speed Control Switch harness connector and the Engine 
Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms for both circuits? 
Yes >> Go То 4 


Мо >> Repair Ше (V937) S/C Switch Ground circuit for an open 
circuit or high resistance. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1211 


4. (V937) S/C SWITCH GROUND CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Remove the Main Relay. 

Connect a jumper wire between cavity B7 and cavity B9 of the Main чат 
Relay connector. (C2) 
Turn the ignition on. - 3 % 
Measure the voltage of the (V937) 5/С Switch Ground circuit. 


Is there any voltage present? 
Yes >> Repair the (V937) S/C Switch Ground circuit for a short to 


3 со 1 
voltage. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) SWITCH- 


SPEED 
CONTROL 


No >> Со to 5 


81820fc4 


Б. sic SWITCH 


Turn the ignition off. 

Connect the Engine Control Module (ECM) harness connector. 
Turn the ignition on. 

With the scan tool, monitor the S/C Switch Voltage. 


While monitoring the scan tool, connect a jumper wire between the (V72) S/C Switch 2 Signal circuit and the (V937) 
S/C Switch Ground circuit in the S/C Switch harness connector. 


Does the scan tool display below 0.1 volt with the jumper wire in place? 


Yes >> Replace the Speed Control Switch in accordance with the Service Information. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 9 


9- 1212 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL —————— ————— —— PM 


6. (V72) S/C SWITCH 2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 


Disconnect the Engine Control Module (ECM) harness connector. (EB 
Measure the resistance of the (V72) S/C Switch 2 Signal circuit [0] 
between the Speed Control Switch harness connector and the Engine (бој 
Control Module (ЕСМ) harness connector. n: 
Is the resistance below 10.0 ohms? 
BLACK 

Yes >> Go То 7 a 
No >> Repair the (V72) S/C Switch 2 Signal circuit for an open cir- з [поп р 

cuit or high resistance. 

Perform the ECM Verification Test Ver.1. (Refer to 9 - 29 WM 

ENGINE - DIAGNOSIS AND TESTING) SPEED 


CONTROL 
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81822c5d 


7: (V72) S/C SWITCH 2 SIGNAL CIRCUIT SHORTED TO GROUND 
Measure the resistance between ground and the (V72) S/C Switch 2 


Signal circuit. 


Is the resistance above 1000 ohms? [@] ) ‘ali 
Co) 


Yes >> Go to 9 == A 
No >> Repair the (V72) S/C Switch 2 Signal circuit for a short to 


ground. BLACK 
Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) Mn 
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81822d1c 


РМ ——————————————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


8. (V72) S/C SWITCH 2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 


9 - 1213 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 
Remove the Main Relay. 


Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay connector. 


Turn the ignition on. 
Measure the voltage of the (V72) S/C Switch 2 Signal circuit. 
Is there any voltage present? 
Yes >> Repair the (V72) S/C Switch 2 Signal circuit for a short to 
voltage. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 9 


9. ENGINE CONTROL MODULE (ECM) 


BLACK 


SWITCH- 
SPEED 
CONTROL 


818229c7 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 


Switch and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Heplace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9 - 1214 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 
P0592-SPEED CONTROL SWITCH 2 CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W 


РМ-------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1215 


• When Monitored: 
With the ignition on. 
• Set Condition: 
The S/C Switch #2 Signal is below 0.39 volt for 0.06 seconds. 


Possible Causes 


INTERMITTENT DTC 
V72) S/C SWITCH 2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
V937) S/C SWITCH GROUND CIRCUIT SHORTED TO VOLTAGE 


V72) S/C SWITCH 2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
(V72) S/C SWITCH 2 SIGNAL CIRCUIT SHORTED TO GROUND 
SPEED CONTROL SWITCH 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1 . S/C SWITCH VOLTAGES OUT OF RANGE 


SIGNAL 1 SIGNAL 2 
LO LIMIT HI LIMIT LO LIMIT HI LIMIT 
RELEASED 4.36 4.69 4.36 4.69 


ON-OFF 0.50 1.10 3.53 3.90 
SET 3.16 3.53 1.56 1.18 
RESUME-ACCEL 3.84 4.19 1.70 2.43 
CANCEL 1.59 1.97 2.43 3.22 
Turn the ignition on. 

With the scan tool, monitor the S/C Switch signal voltages. 

Press each button while noting the voltage readings for each circuit. 


Are the S/C Switch voltages within the ranges specified in the table when each button is pressed? 


Yes >> Refer to the “CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go To 2 


9- 1216 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


2. (V72) S/C SWITCH 2 SIGNAL CIRCUIT VOLTAGE 


PM 


Turn the ignition off. 
Disconnect the Speed Control Switch harness connector. 
Turn the ignition on. 
Measure the voltage of the (V72) S/C Switch 2 Signal Circuit at the 
Speed Control Switch. 
Select the appropriate voltage reading. 
4.5 to 5.5 volts 
Go To 3 
Below 4.5 volts 
Go To 6 


Above 5.5 volts 
Go To 8 


BLACK 


SWITCH- 
SPEED 
CONTROL 


818229c7 


Э. (V937) S/C SWITCH GROUND CIRCUIT OPEN CIRCUIT OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 


Measure the resistance of the (V937) S/C Switch Ground circuit 
between the Speed Control Switch harness connector and the Engine 
Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 
Yes >> Go То 4 


Мо >> Repair Ше (V937) S/C Switch Ground circuit for an open 
circuit or high resistance. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1217 


4. (V937) S/C SWITCH GROUND CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 


Remove the Main Relay. T 
Connect a jumper wire between cavity B7 and cavity B9 of the Main | 

Relay connector. (62) 
Turn the ignition on. = 3 E 
Measure the voltage of the (V937) S/C Switch Ground circuit. 


Is there any voltage present? 
Yes >> Repair the (V937) S/C Switch Ground circuit for a short to 


3 а a 1 
voltage. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) SWITCH- 
SPEED 
No >> Со to 5 CONTROL 
81820fc4 
D. S/C SWITCH 
Turn the ignition off. 
Connect the Engine Control Module (ECM) harness connector. (EB 
Turn the ignition on. 
With the scan tool, monitor the S/C Switch Voltage. А Р (62) 
While monitoring the scan tool, connect а jumper wire between Ше Е 
(V72) S/C Switch 2 Signal circuit and the (V937) S/C Switch Ground — BLACK 
circuit in the S/C Switch harness connector. | 
Does the scan tool display below 0.1 volt with the jumper wire H 
in place? ч d 1 
Yes >> Replace the Speed Control Switch in accordance with the 
Service Information. SWITCH- 
Perform the ECM Verification Test Ver.1. (Refer to 9 - 22. 
ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 9 81822a1d 


9- 1218 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ———————— — —— —— PM 


6. (V72) S/C SWITCH 2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 


Disconnect the Engine Control Module (ECM) harness connector. (EB 
Measure the resistance of the (V72) S/C Switch 2 Signal circuit [0] 
between the Speed Control Switch harness connector and the Engine (бој 
Control Module (ЕСМ) harness connector. n: 
Is the resistance below 10.0 ohms? 
BLACK 

Yes >> Go То 7 a 
No >> Repair the (V72) S/C Switch 2 Signal circuit for an open cir- з [поп р 

cuit or high resistance. 

Perform the ECM Verification Test Ver.1. (Refer to 9 - 29 WM 

ENGINE - DIAGNOSIS AND TESTING) SPEED 


CONTROL 


1 ососоеососсисивисививиеивиеивиеео 
оссосссосососсосососсос 50 


О BBBBOBBBBEBBEBPBHEBBEBEÓ 72 
п сососесеесосесессосесе 


MODULE- 
ENGINE 
CONTROL C1 
(DIESEL) 


81822c5d 


7: (V72) S/C SWITCH 2 SIGNAL CIRCUIT SHORTED TO GROUND 
Measure the resistance between ground and the (V72) S/C Switch 2 


Signal circuit. 


Is the resistance above 1000 ohms? [@] ) ‘ali 
Co) 


Yes >> Go to 9 == A 
No >> Repair the (V72) S/C Switch 2 Signal circuit for a short to 


ground. BLACK 
Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) Mn 

à 


SWITCH- 
SPEED 
CONTROL 


81822d1c 


РМ ——————————————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


8. (V72) S/C SWITCH 2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 


9 - 1219 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 
Remove the Main Relay. 


Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay connector. 


Turn the ignition on. 
Measure the voltage of the (V72) S/C Switch 2 Signal circuit. 
Is there any voltage present? 
Yes >> Repair the (V72) S/C Switch 2 Signal circuit for a short to 
voltage. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 9 


9. ENGINE CONTROL MODULE (ECM) 


BLACK 


SWITCH- 
SPEED 
CONTROL 


818229c7 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 


Switch and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 


Perform the ECM Verification Test Ver.1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Heplace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver.1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 
P0593-SPEED CONTROL SWITCH 2 CIRCUIT HIGH 


PM 
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For a complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the ignition on. 
• Set Condition: 
The S/C Switch #2 Signal is above 4.78 volts for 0.06 seconds. 


Possible Causes 


INTERMITTENT DTC 
V72) S/C SWITCH 2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
V937) S/C SWITCH GROUND CIRCUIT SHORTED TO VOLTAGE 


V72) S/C SWITCH 2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
V937) S/C SWITCH GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
(V72) S/C SWITCH 2 SIGNAL CIRCUIT SHORTED TO GROUND 
SPEED CONTROL SWITCH 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1 . S/C SWITCH VOLTAGES OUT OF RANGE 


SIGNAL 1 SIGNAL 2 
LO LIMIT HI LIMIT LO LIMIT HI LIMIT 
RELEASED 4.36 4.69 4.36 4.69 


ON-OFF 0.50 1.10 3.53 3.90 
SET 3.16 3.53 1.56 1.18 
RESUME-ACCEL 3.84 4.19 1.70 2.43 
CANCEL 1.59 1.97 2.43 3.22 
Turn the ignition on. 

With the scan tool, monitor the S/C Switch signal voltages. 

Press each button while noting the voltage readings for each circuit. 


Are the S/C Switch voltages within the ranges specified in the table when each button is pressed? 


Yes >> Refer to the “CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go To 2 


9- 1222 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


2. (V72) S/C SWITCH 2 SIGNAL CIRCUIT VOLTAGE 


PM 


Turn the ignition off. 
Disconnect the Speed Control Switch harness connector. 
Turn the ignition on. 
Measure the voltage of the (V72) S/C Switch 2 Signal Circuit at the 
Speed Control Switch. 
Select the appropriate voltage reading. 
4.5 to 5.5 volts 
Go To 3 
Below 4.5 volts 
Go To 6 


Above 5.5 volts 
Go To 8 


BLACK 


SWITCH- 
SPEED 
CONTROL 


818229c7 


Э. (V937) S/C SWITCH GROUND CIRCUIT OPEN CIRCUIT OR HIGH RESISTANCE 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 


Measure the resistance of the (V937) S/C Switch Ground circuit 
between the Speed Control Switch harness connector and the Engine 
Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 
Yes >> Go То 4 


No >> Repair the (V937) S/C Switch Ground circuit for an open 
circuit or high resistance. 
Perform the ECM Verification Test Ver. 4. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


n 


BLACK 


SWITCH- 
SPEED 
CONTROL 


E 
ЕЕ ДЕТ 


Е ЕЕ ЕЕ СС шнш ЕО ЕО ЕО ЕО ЕО шиш ЕО ЕО ЕЕ 
сессососсососососсопосоо 
Гаара ара араараа араара араа араараа) 


MODULE- 
ENGINE 
CONTROL C1 
(DIESEL) 
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4. (V937) S/C SWITCH GROUND CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 


Remove the Main Relay. T 
Connect a jumper wire between cavity B7 and cavity B9 of the Main | 

Relay connector. (C2) 
Turn the ignition on. = 3 E 
Measure the voltage of the (V937) S/C Switch Ground circuit. 


Is there any voltage present? 
Yes >> Repair the (V937) S/C Switch Ground circuit for a short to 


3 а a 1 
voltage. 
Perform the ECM Verification Test Ver. 4. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) SWITCH- 
SPEED 
No >> Со 105 CONTROL 
81820fc4 
D. S/C SWITCH 
Turn the ignition off. 
Connect the Engine Control Module (ECM) harness connector. (EB 
Turn the ignition on. 
With the scan tool, monitor the S/C Switch Voltage. А Р (C2) 
While monitoring the scan tool, connect a jumper wire between the 
(V72) S/C Switch 2 Signal circuit and the (V937) S/C Switch Ground — BLACK 
circuit in the S/C Switch harness connector. | 
Does the scan tool display below 0.1 volt with the jumper wire H 
in place? ч d 1 
Yes >> Replace the Speed Control Switch in accordance with the 
Service Information. SWITCH- 
Perform the ECM Verification Test Ver. 4. (Refer to 9 - 22. 
ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 9 81822a1d 
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6. (V72) S/C SWITCH 2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 


Disconnect the Engine Control Module (ECM) harness connector. (EB 
Measure the resistance of the (V72) S/C Switch 2 Signal circuit [0] 
between the Speed Control Switch harness connector and the Engine (бој 
Control Module (ЕСМ) harness connector. n: 
Is the resistance below 10.0 ohms? 
BLACK 

Yes >> Go То 7 a 
No >> Repair the (V72) S/C Switch 2 Signal circuit for an open cir- з [поп р 

cuit or high resistance. 

Perform the ECM Verification Test Ver. 4. (Refer to 9 - 29 WM 

ENGINE - DIAGNOSIS AND TESTING) SPEED 


CONTROL 


1 ососоеососсисивисививиеивиеивиеео 
оссосссосососсосососсос 50 


О BBBBOBBBBEBBEBPBHEBBEBEÓ 72 
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7: (V72) S/C SWITCH 2 SIGNAL CIRCUIT SHORTED TO GROUND 
Measure the resistance between ground and the (V72) S/C Switch 2 


Signal circuit. 


Is the resistance above 1000 ohms? [@] ) ‘ali 
Co) 


Yes >> Go to 9 == A 
No >> Repair the (V72) S/C Switch 2 Signal circuit for a short to 


ground. BLACK 
Perform the ECM Verification Test Ver. 4. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) Mn 

à 


SWITCH- 
SPEED 
CONTROL 
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РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


8. (V72) S/C SWITCH 2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 


9 - 1225 


Turn the ignition off. 
Disconnect the Engine Control Module (ECM) harness connector. 
Remove the Main Relay. 


Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay connector. 


Turn the ignition on. 
Measure the voltage of the (V72) S/C Switch 2 Signal circuit. 
Is there any voltage present? 
Yes >> Repair the (V72) S/C Switch 2 Signal circuit for a short to 
voltage. 


Perform the ECM Verification Test Ver. 4. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 9 


9. ENGINE CONTROL MODULE (ECM) 


BLACK 


SWITCH- 
SPEED 
CONTROL 


818229c7 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 


Switch and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 


Perform the ECM Verification Test Ver. 4. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 4. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9- 1226 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ——————РМ 
P0606-INTERNAL ECM PROCESSOR 


For a complete wiring diagram Refer to Section 8W 


е When Monitored: 
With the ignition on. 


• Set Condition: 
The Engine Control Module (ECM) detects an internal failure. 


Possible Causes 


INTERMITTENT DTC 


ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. отс Is ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 
Start the engine. 


Perform several engine run cycles, turning the ignition off for at least 20 seconds between each engine run cycle 
leaving the ignition on. 


With the scan tool, select View DTOs. 
Is the status Active for this DTC? 
Yes >> Go То 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. ENGINE CONTROL MODULE (ECM) 


Using the wiring diagram/schematic as a guide, inspect the Engine Control Module (ECM) wiring and connectors. 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Check for proper ECM power supply from the ignition switch and the Main relay. Check the ECM for proper ground 
supply. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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P0606-INTERNAL ECM PROCESSOR 


For a complete wiring diagram Refer to Section 8W 
е When Monitored: 
With the ignition on. 
e Set Condition: 
The Engine Control Module (ECM) detects an internal failure. 


Possible Causes 


INTERMITTENT DTC 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. отс Is ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 

Start the engine. 

Perform several engine run cycles, turning the ignition off for at least 20 seconds between each engine run cycle 
leaving the ignition on. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go То 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. ENGINE CONTROL MODULE (ECM) 


Using the wiring diagram/schematic as a guide, inspect the Engine Control Module (ECM) wiring and connectors. 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Check for proper ECM power supply from the ignition switch and the Main relay. Check the ECM for proper ground 
supply. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9 - 1228 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL —————РМ 
P0607-ECU INTERNAL PERFORMANCE 


For a complete wiring diagram Refer to Section 8W 


е When Monitored: 
With the ignition on. 


• Set Condition: 
The Engine Control Module (ECM) detects an internal failure. 


Possible Causes 


INTERMITTENT DTC 


ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. отс Is ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 
Start the engine. 


Perform several engine run cycles, turning the ignition off for at least 20 seconds between each engine run cycle 
leaving the ignition on. 


With the scan tool, select View DTOs. 
Is the status Active for this DTC? 
Yes >> Go То 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. ENGINE CONTROL MODULE (ECM) 


Using the wiring diagram/schematic as a guide, inspect the Engine Control Module (ECM) wiring and connectors. 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Check for proper ECM power supply from the ignition switch and the Main relay. Check the ECM for proper ground 
supply. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1229 
P0610-ECU VEHICLE OPTIONS MISMATCH 


For a complete wiring diagram Refer to Section 8W 
е When Monitored: 
With the ignition on. 
e Set Condition: 
The Engine Control Module (ECM) detects an internal failure. 


Possible Causes 


INTERMITTENT DTC 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. отс Is ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 

Start the engine. 

Perform several engine run cycles, turning the ignition off for at least 20 seconds between each engine run cycle 
leaving the ignition on. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. ENGINE CONTROL MODULE (ECM) 


Using the wiring diagram/schematic as a guide, inspect the Engine Control Module (ECM) wiring and connectors. 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No »» Heplace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the ignition on and the Starter command off. 


e Set Condition: 
The ECM does not detect voltage оп the (T752) Engine Starter Control circuit for 0.5 seconds. 


Possible Causes 


INTERMITTENT DTC 


(T752) STARTER CONTROL CIRCUIT SHORTED TO GROUND 
(T752) STARTER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
TOTALLY INTEGRATED POWER MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is AcTIVE 
Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
Attempt to start the engine several times. 
Monitor the scan tool for at least two minutes. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Go То 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (T752) STARTER CONTROL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the TIPM C2 harness connector. 
Disconnect the Engine Control Module (ECM) harness connectors. 
Measure the resistance between ground and the (T752) Starter Control 
circuit in the TIPM C2 harness connector. 

Is the resistance above 10k ohms? 


Yes >> Союз 

No >> Repair the (T752) Starter Control circuit for a short to 
ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C2 


8184f77d 


9- 1232 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL PM 
3. (T752) STARTER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (T752) Starter Control circuit between the 

TIPM C2 harness connector and the ECM harness connector. re 


Is the resistance below 10.0 ohms? 


Yes 


No 


>> Replace and program the TIPM in accordance with the Ser- 
vice Information. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


>> Repair Ше (T752) Starter Control circuit for an open circuit 
or high resistance. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 


(Refer to 9 - 


MODULE- 
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INTEGRATED 
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ENGINE 
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For а complete wiring diagram Refer to Section 8W 


9- 1234 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL —————— ——— — ————————————— PM 


е When Monitored: 
With the ignition on and the Starter command off. 
e Set Condition: 
The ECM detects a short to ground on the (T752) Engine Starter Control circuit for 0.5 seconds. 


Possible Causes 


INTERMITTENT DTC 


(T752) STARTER CONTROL CIRCUIT SHORTED TO GROUND 
(T752) STARTER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
TOTALLY INTEGRATED POWER MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is AcTIVE 
Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
Attempt to start the engine several times. 
Monitor the scan tool for at least two minutes. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Go То 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (T752) STARTER CONTROL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the TIPM C2 harness connector. 
Disconnect the Engine Control Module (ECM) harness connectors. 
Measure the resistance between ground and the (T752) Starter Control 
circuit in the TIPM harness connector. 

Is the resistance above 10k ohms? 


Yes >> Goto3 
No >> Repair the (T752) Starter Control circuit for a short to 
ground. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C2 


8184f77d 


РМ = ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1235 


3. (T752) STARTER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (T752) Starter Control circuit between the 
TIPM harness connector and the ECM harness connector. 


Is the resistance below 10.0 ohms? Ө! E» 
2 ^ (Со) 


Yes >> Replace and program the TIPM in accordance with the Ser- 1% 


vice Information. = 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ЩЕ = aji 
ENGINE - DIAGNOSIS AND TESTING) 

No >> Repair the (T752) Starter Control circuit for an open circuit "| oooooono |8 


or high resistance. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) MODULE- 


TOTALLY 
INTEGRATED 
POWER C2 


MODULE- 
ENGINE 
CONTROL C1 
(DIESEL) 8184f7ca 


9 - 1236 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL PM 
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For а complete wiring diagram Refer to Section 8W 


РМ-------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1237 


e When Monitored: 
With the ignition on and the Starter command on. 


e Set Condition: 
The ECM detects a short circuit on the (T752) Engine Starter Control circuit for at 0.5 seconds. 


Possible Causes 


INTERMITTENT DTC 


(T752) STARTER RELAY CONTROL CIRCUIT SHORTED TO VOLTAGE 
(T752) STARTER RELAY CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
TOTALLY INTEGRATED POWER MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC IS ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
Attempt to start the engine several times. 

Monitor the scan tool for at least two minutes. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (T752) STARTER CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the TIPM C2 harness connector. 

Disconnect the ECM harness connectors. 

Remove the Main Relay. 

Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay Connector. 


Turn the ignition on. 
Measure the voltage of the (T752) Starter Control circuit in the TIPM 
harness connector. 


Is there any voltage present? 


Yes >> Repair the (T752) Starter Control circuit for a short to volt- 


age. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) MODULE. 


TOTALLY 
INTEGRATED 
POWER C2 


No >> Со 103 


8184188а 


9 - 1238 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL PM 
3. (T752) STARTER CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (T752) Starter Control circuit between the 

TIPM harness connector and the ECM harness connector. re 


Is the resistance below 10.0 ohms? 


Yes >> 


Мо >> 


Replace and program the TIPM in accordance with the Ser- 
vice Information. 

Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


Repair the (T752) Starter Control circuit for an open circuit 
or high resistance. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 


(Refer to 9 - 


MODULE- 
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MODULE- 
ENGINE 
CONTROL C1 
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РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1239 
P0621-GENERATOR LAMP/L-TERMINAL CONTROL CIRCUIT OPEN 
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81814092 


For а complete wiring diagram Refer to Section 8W 


9 - 1240 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL -------------РМ 


е When Monitored: 
With the ignition on. 


• Set Condition: 
The ECM detects an open or short to ground on the Charge Indicator Signal circuit. 


Possible Causes 


INTERMITTENT DTC 
(G329) CHARGE INDICATOR SIGNAL CIRCUIT SHORTED TO GROUND 


(G329) CHARGE INDICATOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
GENERATOR 


ENGINE CONTROL MODULE (ECM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
Test drive the vehicle 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT ОТС Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (G329) CHARGE INDICATOR SIGNAL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the Generator harness connector. 


Disconnect the Engine Control Module (ECM) harness connector. Ф SH 


Measure the resistance between ground and the (2329) Charge Indica- (Go) 
tor Signal circuit in the Generator harness connector. = 1 ‘oe 
Is the resistance above 1000 ohms? BLACK 
Yes >> Союз = 
No >> Repair the (G329) Charge Indicator Signal circuit for a short JL 
to ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING) 
GENERATOR 
(DIESEL) 


8185ac6d 


РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1241 


3. (G329) CHARGE INDICATOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (0329) Charge Indicator Signal circuit 
between the Generator harness connector and the Engine Control Mod- 


ule (ECM) harness connector. Ө! Xx 
Is the resistance below 10.0 ohms? 1 Go) 


Yes >> Go to 4 


No >> Repair the (G329) Charge Indicator Signal circuit for an 
open circuit or high resistance. JL 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) GENERATOR Ра 


(DIESEL) 
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MODULE- 
ENGINE 
CONTROL C1 
(DIESEL) 8185ac88 


4. GENERATOR 

Turn the ignition off. 

Replace the Generator. 

With the scan tool, Clear DTCs. 

Test drive the vehicle. 

With the scan tool, select View DTCs. 


15 the status Active for this DTC? 


Yes >> Go to 5 


No >> Test complete 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


5. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Generator and the 
Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Heplace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9 - 1242 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 
P0627-FUEL PUMP CONTROL CIRCUIT OPEN 
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81814054 


For а complete wiring diagram Refer to Section 8W 


РМ--------------------- ENGINE. ELECTRICAL DIAGNOSTICS - DIESEL 9- 1243 


• When Monitored: 
With the ignition on and the Fuel Pump command off. 


e Set Condition: 
The ECM does not detect voltage on the (K31) Fuel Pump Control circuit for 0.48 seconds. 


Possible Causes 


INTERMITTENT DTC 


(K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO GROUND 
(K31) FUEL PUMP CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
TOTALLY INTEGRATED POWER MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC IS ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
With the scan tool, actuate the Fuel Pump. 

Monitor the scan tool for at least two minutes. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 


Disconnect the TIPM C2 harness connector. 
Disconnect the Engine Control Module (ECM) harness connectors. 
Measure the resistance between ground and the (K31) Fuel Pump Con- 
trol circuit in the TIPM harness connector. 

Is the resistance above 10k ohms? 


Yes >> Со to З 


No >> Repair the (K31) Fuel Pump Control circuit for a short to 
ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C2 


8185457a 


9 - 1244 


3. (K31) FUEL PUMP CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


PM 


Measure the resistance of the (K31) Fuel Pump Control circuit between 
the TIPM harness connector and the ECM harness connector. 


Is the resistance below 10.0 ohms? 


Yes 


No 


>> Replace and program the TIPM in accordance with the Ser- 
vice Information. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


>> Repair the (K31) Fuel Pump Control circuit for an open cir- 
cuit or high resistance. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 


(Refer to 9 - 
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MODULE- 
ENGINE 
CONTROL C1 


(DIESEL) 818545aa 


РМ ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


P0628-FUEL PUMP CONTROL CIRCUIT LOW 


9 - 1245 
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For а complete wiring diagram Refer to Section 8W 


9 - 1246 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ————————————— —— PM 


е When Monitored: 
With the ignition on and the Fuel Pump command off. 
e Set Condition: 
The ECM detects a short to ground on the (K31) Fuel Pump Control circuit for 0.48 seconds. 


Possible Causes 


INTERMITTENT DTC 


(K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO GROUND 
(K31) FUEL PUMP CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
TOTALLY INTEGRATED POWER MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 
Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
With the scan tool, actuate the Fuel Pump. 
Monitor the scan tool for at least two minutes. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the TIPM C2 harness connector. 
Disconnect the Engine Control Module (ECM) harness connectors. 
Measure the resistance between ground and the (K31) Fuel Pump Con- 
trol circuit in the TIPM harness connector. 

Is the resistance above 10k ohms? 


Yes >> Goto 3 
No >> Repair the (K31) Fuel Pump Control circuit for a short to 
ground. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C2 


8185457a 


РМ 


3. (K31) FUEL PUMP CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


9 - 1247 


Measure the resistance of the (K31) Fuel Pump Control circuit between 
the TIPM harness connector and the ECM harness connector. 


Is the resistance below 10.0 ohms? 


Yes 


No 


>> Replace and program the TIPM in accordance with the Ser- 
vice Information. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


>> Repair the (K31) Fuel Pump Control circuit for an open cir- 
cuit or high resistance. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 


(Refer to 9 - 
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9 - 1248 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 
P0629-FUEL PUMP CONTROL CIRCUIT HIGH 
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For а complete wiring diagram Refer to Section 8W 


РМ ———————————————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9- 1249 


e When Monitored: 
With the ignition on and the Fuel Pump Relay command on. 


e Set Condition: 
The ECM detects a short circuit on the (K31) Fuel Pump Relay Control circuit for 0.48 seconds. 


Possible Causes 


INTERMITTENT DTC 


(K31) FUEL PUMP RELAY CONTROL CIRCUIT SHORTED TO VOLTAGE 
(K31) FUEL PUMP RELAY CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
TOTALLY INTEGRATED POWER MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
Monitor the scan tool for at least two minutes. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 


Disconnect the TIPM C2 harness connector. 
Disconnect the ECM harness connectors. 
Remove the Main Relay. 


Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay Connector. 


Turn the ignition on. 


Measure the voltage of the (K31) Fuel Pump Control circuit in the TIPM 
harness connector. 


Is there any voltage present? 


Yes >> Repair the (K31) Fuel Pump Control circuit for a short to 


voltage. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) ОЕ 


Мо >> Со 103 әлеге 


РОМЕН С2 
81854981 


9 - 1250 


3. (K31) FUEL PUMP CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


PM 


Measure the resistance of the (K31) Fuel Pump Control circuit between 
the TIPM harness connector and the ECM harness connector. 


Is the resistance below 10.0 ohms? 


Yes 


No 


>> Replace and program the TIPM in accordance with the Ser- 
vice Information. 
Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


>> Repair the (K31) Fuel Pump Control circuit for an open cir- 
cuit or high resistance. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 


(Refer to 9 - 
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РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1251 
P062F — INTERNAL CONTROL MODULE EEPROM ERROR 


For a complete wiring diagram Refer to Section 8W 
е When Monitored: 
With the ignition on. 
e Set Condition: 
The Engine Control Module (ECM) detects an internal failure. 


Possible Causes 


INTERMITTENT DTC 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. отс Is ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 

Start the engine. 

Perform several engine run cycles, turning the ignition off for at least 20 seconds between each engine run cycle. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go То 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. ENGINE CONTROL MODULE (ECM) 


Using the wiring diagram/schematic as a guide, inspect the Engine Control Module (ECM) wiring and connectors. 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Check for proper ECM power supply from the ignition switch and the Main relay. Check the ECM for proper ground 
supply. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on. 


e Set Condition: 
The ECM detects a low voltage on the Sensor Supply #1 circuit for 0.16 second 


Possible Causes 


INTERMITTENT DTC 
5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


CAMSHAFT POSITION SENSOR 
ACCELERATOR PEDAL POSITION SENSOR 
ENGINE CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Theory of Operation 


The ECM contains 3 internal 5-Volt Sensor Supply sources. Each 5- Volt Supply source is split into parallel circuits 
to provide 5 volts to multiple sensors. Sensor Supply 1 provides 5 volts to the Camshaft Position Sensor and the 
Accelerator Pedal Position Sensor No. 1. 


Diagnostic Test 


1. cHECK FOR ACTIVE DTC 


Turn the ignition on. 

With the scan tool, erase ECM DTCs. 
Turn the ignition off for 10 seconds. 
Turn the ignition on. 

With the scan tool, View DTCs. 


Is the status Active for this DTC? 


Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. CAMSHAFT POSITION SENSOR 
Turn the ignition off. 


Disconnect the Camshaft Position Sensor harness connector. 
Turn the ignition on. SH 
Measure the voltage of the (K844) Camshaft Position Sensor 5 Volt (62) 
Supply circuit. = А 

Is the voltage above 4.6 volts? 1 


Yes | »» Replace the Camshaft Position Sensor. 


Perform the ECM VERIFICATION TEST. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) СЕТ? 


Мо >> Со То 3 


SENSOR- 
CAMSHAFT 
POSITION 


(DIESEL) 
8181fbf4 


9- 1254 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


СА ACCELERATOR PEDAL POSITION SENSOR NO. 1 


PM 


Turn the ignition off. 
Disconnect the Accelerator Pedal Position Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (K852) Accelerator Pedal Position Sensor 
No. 1 5 Volt Supply circuit. 

Is the voltage above 4.6 volts? 


Yes >> Replace the Accelerator Pedal Position Sensor. 


Perform the ECM VERIFICATION TEST. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go То 4 


4. 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


8184fbe8 


Turn the ignition off. 
Disconnect the ECM harness connectors. 


Measure the resistance between ground and the (K844) Camshaft Posi- 
tion Sensor 5 Volt Supply circuit. 


Measure the resistance between ground and the (K852) Accelerator 
Pedal Position Sensor No. 1 5 Volt Supply circuit. 
Is the resistance above 1000 ohms for each circuit? 
Yes >> Go То 5 
Мо >> Repair the 5-Volt Supply circuit that measures below 1000 
ohms for a short to ground. 


Perform the ECM VERIFICATION TEST. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


SENSOR- 
CAMSHAFT 
POSITION 
(DIESEL) 6 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


8184fbf7 
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5. ENGINE CONTROL MODULE (ЕСМ) 


Turn the ignition off. 

Inspect the (K844) Camshaft Position Sensor 5 Volt Supply circuit between the Camshaft Position Sensor and the 
ECM. 

Inspect the (K852) Accelerator Pedal Position Sensor No. 1 5 Volt Supply circuit between the Accelerator Pedal 
Position Sensor and the ECM. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the ECM VERIFICATION TEST. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Replace and program the Engine Control Module in accordance with the Service Information. 
Perform the ECM VERIFICATION TEST. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the ignition on. 


e Set Condition: 
The ECM detects a short to voltage on the Sensor Supply #1 circuit for 0.16 second. 


Possible Causes 


INTERMITTENT DTC 


(K852) ACCELERATOR PEDAL POSITION NO. 1 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
(K844) CAMSHAFT POSITION SENSOR 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Theory of Operation 


The ECM contains З internal 5-Volt Sensor Supply sources. Each 5- Volt Supply source is split into parallel circuits 
to provide 5 volts to multiple sensors. Sensor Supply 2 provides 5 volts to the Accelerator Pedal Position Sensor 
No. 1 and the Camshaft Position Sensor. 


Diagnostic Test 


1. cHECK FOR ACTIVE DTC 


Turn the ignition on. 

With the scan tool, erase ECM DTCs. 

Turn the ignition off for 10 seconds. 

Turn the ignition on. 

With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K852) ACCELERATOR PEDAL POSITION SENSOR NO. 1 5-VOLT SUPPLY CIRCUIT SHORTED TO 
VOLTAGE 


Turn the ignition off. 


Disconnect the Accelerator Pedal Position Sensor harness connector. 
Disconnect the ECM harness connectors. 
Remove the Main Relay. 


Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay connector. 

Turn the ignition on. 

Measure the voltage on the (K852) Accelerator Pedal Position Sensor 
No. 1 5-Volt Supply circuit. 


Is the voltage below 1.0 volt? 


Yes >> Со То 3 SENSOR- 
ACCELERATOR 
No >> Hepair the (K852) Accelerator Pedal Position Sensor No. 1 PEDAL 
5 Volt Supply circuit for a short to voltage. POSITION 
Perform the ECM VERIFICATION TEST. (Refer to 9 - 8184fbe8 


ENGINE - DIAGNOSIS AND TESTING) 
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3. (K844) CAMSHAFT POSITION SENSOR 5-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 

Disconnect the Camshaft Position Sensor harness connector. {5} 


Turn the ignition on. 
Measure the voltage on the (K844) Camshaft Position Sensor 5 Volt 
Supply circuit. 

Is the voltage below 1.0 volt? 


Yes >> Go To 4 


No >> Repair the (K844) Camshaft Position Sensor 5 Volt Supply 
circuit for a short to voltage. 
Perform the ECM VERIFICATION TEST. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


4. ENGINE CONTROL MODULE (ECM) 


SENSOR- 
CAMSHAFT 
POSITION 
(DIESEL) 


8181154 


Turn the ignition off. 


Inspect the (K852) Accelerator Pedal Position Sensor No. 1 5 Volt Supply circuit between the Accelerator Pedal 


Position Sensor and the ECM. 


Inspect the (K844) Camshaft Position Sensor 5 Volt Supply circuit between the Camshaft Position Sensor and the 


ECM. 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 


Perform the ECM VERIFICATION TEST. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace and program the Engine Control Module in accordance with the Service Information. 


Perform the ECM VERIFICATION TEST. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and the A/C compressor command off. 
e Set Condition: 
The ECM does not detect voltage on the (C27) A/C Compressor Control circuit for 0.48 seconds. 


Possible Causes 


INTERMITTENT DTC 
(C27) A/C COMPRESSOR CONTROL CIRCUIT SHORTED TO GROUND 


(C27) A/C COMPRESSOR CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
A/C COMPRESSOR 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 16 ACTIVE 
Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
With the scan tool, actuate the A/C Compressor. 
Monitor the scan tool for at least two minutes. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 
Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (C27) A/C COMPRESSOR CONTROL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Disconnect the A/C Compressor harness connector. 
Disconnect the Engine Control Module (ECM) harness connector. 


Measure the resistance between ground and the (C27) A/C Compressor Control circuit in the A/C Compressor har- 
ness connector. 


Is the resistance above 10.0 ohms? 


Yes >> Со to З 


No >> Hepair the (C27) A/C Compressor Control circuit for a short to ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


Э. (C27) А/С COMPRESSOR CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (C27) A/C Compressor Control circuit between the A/C Compressor harness connec- 
tor and the Engine Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 
Yes >> Go to 4 


No >> Repair the (C27) A/C Compressor Control circuit for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ —————————————— — — — — — —- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1261 


4. (K343) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


Connect the Engine Control Module (ECM) harness connector. 
Turn the ignition on. 


Using a 12 volt test light connected to ground, check the (K343) Fused Main Relay Output circuit in the A/C Com- 
pressor harness connector. 


NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec- 
tion to the battery. 


Is the test light illuminated and bright? 


Yes >> Со to 5 


No >> Hepair the (K343) Fused Main Relay Output circuit for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


Б. Д/С COMPRESSOR 


Connect the Engine Control Module (ЕСМ) harness connector. 
Turn the ignition on. 

With the scan tool, Clear DTCs. 

With the scan tool, actuate the A/C Compressor. 

Monitor the scan tool for at least two minutes. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со 106 


Мо >> Нерасе Ше А/С Compressor in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


6. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the A/C Clutch Relay 
and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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P0646-A/C CLUTCH CONTROL CIRCUIT LOW 
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For а complete wiring diagram Refer to Section 8W 


РМ-------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1263 


e When Monitored: 
With the ignition on and the A/C Compressor command off. 


e Set Condition: 
The ECM detects a short to ground on the (C27) A/C Compressor Control circuit for 0.48 seconds. 


Possible Causes 


INTERMITTENT DTC 
(C27) A/C COMPRESSOR CONTROL CIRCUIT SHORTED TO GROUND 


(C27) A/C COMPRESSOR CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
A/C COMPRESSOR 


ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 16 ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
With the scan tool, actuate the A/C Compressor. 

Monitor the scan tool for at least two minutes. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (C27) A/C COMPRESSOR CONTROL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Disconnect the A/C Compressor harness connector. 
Disconnect the Engine Control Module (ECM) harness connector. 


Measure the resistance between ground and the (C27) A/C Compressor Control circuit in the A/C Compressor har- 
ness connector. 


Is the resistance below 1000.0 ohms? 


Yes >> Repair the (C27) A/C Compressor Control circuit for a short to ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to З 


3. (C27) АС COMPRESSOR CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (C27) A/C Compressor Control circuit between the A/C Compressor harness connec- 
tor and the Engine Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 


Yes >> Go to 4 


No >> Repair the (C27) A/C Compressor Control circuit for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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4. A/C COMPRESSOR 
Connect the Engine Control Module (ECM) harness connector. 
Turn the ignition on. 
With the scan tool, Clear DTCs. 
With the scan tool, actuate the A/C Compressor. 
Monitor the scan tool for at least two minutes. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Со to 5 


No >> Нерасе the A/C Compressor in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


5. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the A/C Compressor and 
the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram Refer to Section 8W 
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е When Monitored: 
With the ignition on and the A/C Compressor command on. 


e Set Condition: 
The ECM detects a short circuit on the (C27) A/C Compressor Control circuit for 0.48 seconds. 


Possible Causes 


INTERMITTENT DTC 
(C27) АС COMPRESSOR CONTROL CIRCUIT SHORTED TO VOLTAGE 
(C27) АС COMPRESSOR CONTROL CIRCUIT SHORTED TO THE (K343) FUSED MAIN RELAY OUTPUT 


CIRCUIT 

(C27) АС COMPRESSOR CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
А/С COMPRESSOR 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 16 ACTIVE 
Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
With the scan tool, actuate the A/C Compressor. 
Monitor the scan tool for at least two minutes. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (C27) АС COMPRESSOR CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the A/C Compressor harness connector. 

Disconnect the Engine Control Module (ECM) harness connector. 

Remove the Main Relay. 

Connect a jumper wire between cavity B7 and cavity B9 of the Main Relay Connector. 

Turn the ignition on. 

Measure the voltage of the (C27) А/С Compressor Control circuit in the А/С Compressor harness connector. 


Is there any voltage present? 


Yes >> Repair the (C27) A/C Compressor Control circuit for a short to voltage. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to З 
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2. (C27) АС COMPRESSOR CONTROL CIRCUIT SHORTED TO THE (K343) FUSED MAIN RELAY OUTPUT 
CIRCUIT 


Turn the ignition off. 


Measure the resistance between the (C27) A/C Compressor Control circuit and the (K343) Fused Main Relay Output 
circuit in the A/C Compressor harness connector. 


Is the resistance above 10.0 ohms? 
Yes >> Goto4 


No >> Repair the (C27) АС Compressor Control circuit for a short to the (K343) Fused Main Relay Output 
circuit. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


4. (C27) А/С COMPRESSOR CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (C27) A/C Compressor Control circuit between the A/C Compressor harness connec- 
tor and the Engine Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 


Yes >> Со to 5 


No >> Hepair the (C27) A/C Compressor Control circuit for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


Б. A/C COMPRESSOR 


Connect the Engine Control Module (ECM) harness connector. 
Install a known good relay in place of the vehicle's A/C Compressor. 
Turn the ignition on. 

With the scan tool, Clear DTCs. 

With the scan tool, actuate the A/C Compressor. 

Monitor the scan tool for at least two minutes. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со 106 


Мо >> Нерасе the А/С Compressor in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


6. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the A/C Compressor and 
the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on. 


e Set Condition: 
The ECM detects low voltage on the Sensor Supply #2 circuit for 0.16 second 


Possible Causes 


INTERMITTENT DTC 
CRANKSHAFT POSITION SENSOR 
INTAKE AIR TEMPERATURE/BOOST PRESSURE SENSOR 


ACCELERATOR PEDAL POSITION SENSOR 


MASS AIRFLOW SENSOR 
5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Theory of Operation 


The ECM contains 2 internal 5-Volt Sensor Supply sources. Each 5- Volt Supply source is split into parallel circuits 
to provide 5 volts to multiple sensors. Sensor Supply 2 provides 5 volts to the Crankshaft Position Sensor, the Boost 
Pressure Sensor, Accelerator Pedal Position Sensor No. 2, and the Mass Airflow Sensor. 


Diagnostic Test 


1. cHECK FOR ACTIVE DTC 

Turn the ignition on. 

With the scan tool, erase ECM DTOs. 
Turn the ignition off for 10 seconds. 
Turn the ignition on. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. CRANKSHAFT POSITION SENSOR 
Turn the ignition off. 

Disconnect the Crankshaft Position Sensor harness connector. re 
Turn the ignition on. 


Measure the voltage of the (K853) Crankshaft Position Sensor 5 Volt (62) 
Supply circuit at the Crankshaft Position Sensor harness connector. = o 


15 the voltage above 4.6 volts? 


Yes >> Replace the Crankshaft Position Sensor. 


Perform the ECM VERIFICATION TEST. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 1 |(#==)) з 


Мо >> Go То З 


SENSOR- 
CRANKSHAFT 
POSITION 
(DIESEL) 


8181ed23 
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СА INTAKE AIR TEMPERATURE/BOOST PRESSURE SENSOR 


PM 


Turn the ignition off. 


Disconnect the Intake Air Temperature/Boost Pressure Sensor harness 
connector. 


Turn the ignition on. 


Measure the voltage of the (K854) Boost Pressure Sensor 5 Volt Supply 
circuit at the Intake Air Temperature/Boost Pressure Sensor harness 
connector. 


Is the voltage above 4.6 volts? 


Yes >> Replace the Intake Air Temperature/Boost Pressure Sensor. 


Perform the ECM VERIFICATION TEST. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со То 4 


4. ACCELERATOR PEDAL POSITION SENSOR 


pP 4 


SENSOR- 
INTAKE 
AIR 
TEMPERATURE! 
BOOST 
PRESSURE 
(DIESEL) 


8181a2b6 


Turn the ignition off. 
Disconnect the Accelerator Pedal Position harness connector. 
Turn the ignition on. 


Measure the voltage of the (K854) Accelerator Pedal Position Sensor 
No. 2 5 Volt Supply circuit at the Accelerator Pedal Position Sensor har- 
ness connector. 


Is the voltage above 4.6 volts? 


Yes >> Replace the Accelerator Pedal Position Sensor. 


Perform the ECM VERIFICATION TEST. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со То 5 


Г). MASS AIRFLOW SENSOR 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81850556 


Turn the ignition off. 
Disconnect the Mass Airflow Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (F855) Mass Airflow Sensor 5 Volt Supply 
circuit at the Mass Air Flow Sensor harness connector. 
Is the voltage above 4.6 volts? 


Yes >> Replace the Mass Airflow Sensor. 


Perform the ECM VERIFICATION TEST. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go To 6 


SENSOR- 
MASS AIR 
FLOW 
(DIESEL) 


81850085 
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6. 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 

Disconnect the ECM harness connectors. 

Measure the resistance between ground and the (K853) Crankshaft Position Sensor 5 Volt Supply circuit. 
Measure the resistance between ground and the (K854) Boost Pressure Sensor 5 Volt Supply circuit. 


Measure the resistance between ground and the (K854) Accelerator Pedal Position Sensor No. 2 5 Volt Supply 
circuit. 


Measure the resistance between ground and the (F855) Mass Airflow Sensor 5 Volt Supply circuit. 


Is the resistance above 1000 ohms for each circuit? 


Yes >> Go To 7 


No >> Hepair the 5-Volt Supply circuit that measured below 1000 ohms for a short to ground. 
Perform the ECM VERIFICATION TEST. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


7. ENGINE CONTROL MODULE (ECM) 


Turn the ignition off. 


Inspect the (K853) Crankshaft Position Sensor 5 Volt Supply circuit between the Crankshaft Position Sensor and the 
ECM. 


Inspect the (K854) Boost Pressure Sensor 5 Volt Supply circuit between the Intake Air Temperature/Boost Pressure 
Sensor and the ECM. 


Inspect the (K854) Accelerator Pedal Position Sensor No. 2 5 Volt Supply circuit between the Accelerator Pedal 
Position Sensor and the ECM. 


Inspect the (F855) Mass Airflow Sensor 5 Volt Supply circuit between the Mass Airflow Sensor and the ECM. 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the ECM VERIFICATION TEST. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace and program the Engine Control Module in accordance with the Service Information. 
Perform the ECM VERIFICATION TEST. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the ignition on. 


e Set Condition: 
The ECM detects a short to voltage on the Sensor Supply #2 circuit for 0.16 second. 


Possible Causes 


INTERMITTENT CONDITION 
(K853) CRANKSHAFT POSITION SENSOR 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 


(K854) BOOST PRESSURE SENSOR 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(K854) ACCELERATOR PEDAL POSITION SENSOR NO. 2 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
(F855) MASS AIRFLOW SENSOR 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Theory of Operation 


The ECM contains 2 internal 5-Volt Sensor Supply sources. Each 5- Volt Supply source is split into parallel circuits 
to provide 5 volts to multiple sensors. Sensor Supply 2 provides 5 volts to the Crankshaft Position Sensor, the Boost 
Pressure Sensor, Accelerator Pedal Position Sensor No. 2, and the Mass Airflow Sensor. 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


Turn the ignition on. 

With the scan tool, erase ECM DTCs. 

Turn the ignition off for 10 seconds. 

Turn the ignition on. 

With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K853) CRANKSHAFT POSITION SENSOR 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Crankshaft Position Sensor harness connector. [+ 

Disconnect the ECM harness connectors. 

Remove the Main Relay. EN 

Connect a jumper wire between cavity B7 and cavity B9 of the Main = 

Relay connector. 

Turn the ignition on. 

Measure the voltage of the (K853) Crankshaft Position Sensor 5 Volt 

Supply circuit at the Crankshaft Position Sensor harness connector. Р ($22) з 
Is there any voltage present? 


SENSOR- 
CRANKSHAFT 


Yes >> Repair the (K853) Crankshaft Position Sensor 5 Volt Supply 


circuit for a short to voltage. POSITION 
Perform the ECM VERIFICATION TEST. (Refer to 9 - (PIESEL) 
ENGINE - DIAGNOSIS AND TESTING) 8181ed23 


No >> Go To 3 
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3. (K854) BOOST PRESSURE SENSOR 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 

Disconnect the Intake Air Temperature/Boost Pressure Sensor harness (lH 
connector. 


Turn the ignition on. 
Measure the voltage of the (K854) Boost Pressure Sensor 5 Volt Supply 
circuit. 

Is there any voltage present? 


Yes >> Repair the (K854) Boost Pressure Sensor 5 Volt Supply cir- 
cuit for a short to voltage at the Intake Air Temperature/ 
Boost Pressure Sensor harness connector. 
Perform the ECM VERIFICATION TEST. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со То 4 


pP 4 


SENSOR- 
INTAKE 
AIR 
TEMPERATURE/ 
BOOST 
PRESSURE 


се 8181а206 


4. (K854) ACCELERATOR PEDAL POSITION SENSOR NO. 2 5 VOLT SUPPLY CIRCUIT SHORTED ТО 


VOLTAGE 


Turn the ignition off. 
Disconnect the Accelerator Pedal Position Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (K854) Accelerator Pedal Position Sensor 
No. 2 5 Volt Supply circuit. 

Is there any voltage present? 


Yes >> Repair the (K854) Accelerator Pedal Position Sensor No. 2 
5 Volt Supply circuit for a short to voltage at the Accelerator 
Pedal Position Sensor harness connector. 
Perform the ECM VERIFICATION TEST. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go To 5 


pP 4 


SENSOR- 
INTAKE 
AIR 
TEMPERATURE/ 
BOOST 
PRESSURE 


(ЕЗЕН 8181а206 


5. (F855) MASS AIRFLOW SENSOR 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 
Disconnect the Mass Airflow Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (F855) Mass Airflow Sensor 5 Volt Supply 
circuit. 
Is there any voltage present? 


Yes >> Repair Ше (F855) Mass Airflow Sensor 5 Volt Supply circuit 
for a short to voltage at the Mass Air Flow Sensor harness 
connector. 

Perform the ECM VERIFICATION TEST. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go To 6 


SENSOR- 
MASS AIR 
FLOW 


(DIESEL) 81850085 
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6. ENGINE CONTROL MODULE (ECM) 


Turn the ignition off. 


Inspect the (K853) Crankshaft Position Sensor 5 Volt Supply circuit between the Crankshaft Position Sensor and the 
ECM. 


Inspect the (K854) Boost Pressure Sensor 5 Volt Supply circuit between the Intake Air Temperature/Boost Pressure 
Sensor and the ECM. 


Inspect the (F855) Accelerator Pedal Position Sensor No. 2 5 Volt Supply circuit between the Accelerator Pedal 
Position Sensor and the ECM. 


Inspect the (F851) Mass Airflow Sensor 5 Volt Supply circuit between the Mass Airflow Sensor and the ECM. 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the ECM VERIFICATION TEST. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace and program the Engine Control Module in accordance with the Service Information. 
Perform the ECM VERIFICATION TEST. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the engine running. 


• Set Condition: 
The ECM detects that the Generator output is not within specifications. 


Possible Causes 


GENERATOR BELT 
GENERATOR BELT TENSIONER 


(к92) GENERATOR OUTPUT SIGNAL CIRCUIT SHORT TO VOLTAGE 
(к92) GENERATOR OUTPUT SIGNAL CIRCUIT OPEN 
(A801) GENERATOR В+ CIRCUIT OPEN 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR OTHER DTC’S 


Turn the ignition on. 
With the scan tool, check the ECM for Generator Lamp/L Terminal related DTC’s. 


Are there any Generator Lamp/L Terminal related DTCs? 


Yes >> Repair other DTCs before continuing. 
No >> Go To 2 


2. (A801) GENERATOR B+ CIRCUIT 


Turn the ignition off. 
Using a test light connected to ground, probe the (A801) B+ circuit at the generator. 


Does the test tight illuminate brightly? 


Yes >> Go To 3 
No >> Repair the (A801) Generator В+ circuit for an open. 


3. CHECK GENERATOR DRIVE BELT 


Visually inspect the generator drive belt for glazing, cracks and other problems. 
Inspect the generator drive belt and tensioner for proper tension. 


Were any problems found? 


Yes >> Hepair or replace as necessary. 
No >> Go То 4 
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4. (К92) GENERATOR OUTPUT SIGNAL CIRCUIT OPEN 
Disconnect the Generator harness connector. 
Disconnect the ECM harness connectors. 
cH 


Measure the resistance of the (K92) Generator Output Signal circuit. 
Is the resistance below 10.0 ohms? 


Yes >> Go To 5 


No >> Repair the (K92) Generator Output Signal circuit for an 
open. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


5. (K92) GENERATOR OUTPUT SIGNAL CIRCUIT SHORT TO VOLTAGE 
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MODULE- 
ENGINE 
CONTROL с1 
(DIESEL) 


81871436 


Remove the Main Relay. 


Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay connector. 


Turn the ignition on. 
Measure the voltage of the (K92) Generator Output Signal circuit. 
Is the voltage above 1.0 volt? 
Yes >> Repair the (K92) Generator Output Signal circuit for a short 
to voltage. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go To 6 


6. TEST DRIVE THE VEHICLE 


BLACK 


GENERATOR 


(DIESEL) 
8187144f 


With the scan tool, erase DTC’s. 
Test drive the vehicle. 
With the scan tool, read DTC’s. 


Does the scan tool display this DTC? 


Yes >> Replace the Generator. 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 


DIAGNOSIS AND TESTING) 


РМ 


P066A-CYLINDER 1 GLOW PLUG CIRCUIT LOW 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1279 


RUN-START K542 


— LL — — 7HoDULE. 
| T TOTALLY 
| x INTEGRATED ------- — MODULE. 
FUSE | POWER ENGINE 
| Ж | ШЕЛ GLOW е ONTROL 
| i PLUG PLUG 
AN | [RELAY  \_ ад 
Е BLOCK 
mom НА | в Yet nyc 
16 
K344 ЕН | 
18 | 
DBILB 
НЕ: BATTERY c Bi 
€ S008 imi 
K344 - 0330 к202 
18 ES 2 2 
DBILB EE VINT DBIBR 
MODULE- 
GLOW 
PLUG 
SIGNAL 
GROUND 
A202 A203 A204 
14 14 14 
RDINT RDIBR ВО. 
7 { , C100 
A202 A203 A204 
16 16 16 
RDINT R ШИЛ 
5 5 Р 102 194 
1 
A202 A203 A204 cane 
1 1 1 : 
ВКО BKIDB BKIDG 
GLOW GLOW GLOW 
Е PLUG 1 = PLUG 2 = PLUG 3 PLUG 4 
9 6112 
BLACK BLACK 
7 м 
га гл 
Uo G 28 
| gti? ЕЕЕ ЕЕЕ || | so ШЕ! 
з балап СЕ са 8 0000 5 
п cooaoaoooooooooooodgoooooao 72 
5 JC sh) ЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕ 94 
т = г =a 10 | == | 9 
LI LI LI 
в 
MODULE. MODULE- 
ENGINE GLOW 
CONTROL C1 PLUG 
(DIESEL) 


81856610 


For а complete wiring diagram Refer to Section 8W 
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е When Monitored: 
With the ignition on and the Glow Plug Module Glow Plug command off. 
e Set Condition: 
The ECM detects an open or shorted to ground on the Cylinder 1 Glow Plug circuit. 


Possible Causes 


INTERMITTENT DTC 
(A202) GLOW PLUG 1 CONTROL CIRCUIT OPEN 


(A202) GLOW PLUG 1 CONTROL CIRCUIT SHORTED TO GROUND 
(A202) GLOW PLUG 1 CONTROL CIRCUIT SHORTED TO VOLTAGE 
GLOW PLUG 1 

GLOW PLUG MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Perform several ignition cycles leaving the ignition on for at least 10 seconds then off for 10 seconds. 
With the scan tool, read the ECM DTOs. 


Did this DTC set again? 
Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (A202) GLOW PLUG 1 CONTROL CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Glow Plug 1 harness connector. 
Disconnect the Glow Plug Module harness connector. 


Measure the resistance of the (A202) Glow Plug 1 Control circuit 
between the Glow Plug 1 harness connector and the Glow Plug Module i єє 
harness connector.. 1 


BLACK BLACK 
Is the resistance below 10.0 ohms? 
Yes >> Со To 3 (©) | 
4 1 


Мо >> Repair the (A202) Glow Plug 1 Control circuit for ап open. 


0 

: | | 

Perform ECM Verification Test Мег. 1. (Refer to 9 - ENGINE | В | | 
- DIAGNOSIS AND TESTING) 


О 
58 


GLOW 
PLUG1 
(DIESEL) MODULE- 


GLOW 
PLUG 8184befb 
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СА (А202) GLOW PLUG 1 CONTROL CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (A202) Glow Plug 1 
Control circuit at the Glow Plug 1 harness connector. 


Is the resistance below 1000 ohms? [9] ) ‘ali 
Co) 


Yes >> Repair the (A202) Glow Plug 1 Control circuit for a short to === 
дгоипа. 


1 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - X 
ENGINE - DIAGNOSIS AND TESTING) (Ы) 


Мо >> Со То 4 


GLOW 
PLUG 1 
(DIESEL) 


8184bf4b 


4. (A202) GLOW PLUG 1 CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition on. 


Measure the voltage of the (A202) Glow Plug 1 Control circuit at the (EB 
Glow Plug 1 harness connector. 
Is there voltage present on the (A202) Glow Plug 1 Control cir- 1 (62) 
cuit? — BLACK р 


Yes >> Hepair the (A202) Glow Plug 1 Control circuit for a short to 
voltage © 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go То 5 


GLOW 
PLUG 1 


PER 8184bf5e 


D. GLOW PLUG 1 


Turn the ignition off. 

Refer to the Service Information and replace the Glow Plug 1. 

Turn the ignition on. 

With the scan tool, erase ECM DTOs. 

Perform several ignition key cycles leaving the ignition on for at least 10 seconds per cycle. 
With the scan tool, read ECM DTCs. 


Does the scan tool display this DTC? 
Yes >> Со 106 


Мо >> Test complete. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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6. GLOW PLUG MODULE 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Glow Plugs and the 
Glow Plug Module. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Glow Plug Module in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram Refer to Section 8W 
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е When Monitored: 
With the ignition on and the Glow Plug Module Glow Plug command off. 
e Set Condition: 
The ECM detects an open or shorted to ground on the Cylinder 2 Glow Plug circuit. 


Possible Causes 


INTERMITTENT DTC 
(A203) GLOW PLUG 2 CONTROL CIRCUIT OPEN 


(A203) GLOW PLUG 2 CONTROL CIRCUIT SHORTED TO GROUND 
(A203) GLOW PLUG 2 CONTROL CIRCUIT SHORTED TO VOLTAGE 
GLOW PLUG 2 

GLOW PLUG MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Perform several ignition cycles leaving the ignition on for at least 10 seconds then off for 10 seconds. 
With the scan tool, read the ECM DTOs. 


Did this DTC set again? 
Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (A203) GLOW PLUG 2 CONTROL CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Glow Plug 2 harness connector. 
Disconnect the Glow Plug Module harness connector. 


Measure the resistance of the (A203) Glow Plug 2 Control circuit 
between the Glow Plug 2 harness connector and the Glow Plug Module 
harness connector. 


de 
58 


BLACK BLACK 


Is the resistance below 10.0 ohms? 
Yes >> Go To 3 


No >> Repair the (A203) Glow Plug 2 Control circuit for an open. 


Perform ECM Verification Test Ver. 1. (Refer to 9 - ENGINE 
- DIAGNOSIS AND TESTING) 


зо 
H[ c G 
~ 
| 


(DIESEL) MODULE- 


PLUG  8184c505 
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СА (А203) GLOW PLUG 2 CONTROL CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (A203) Glow Plug 2 
Control circuit at the Glow Plug 2 harness connector. 


Is the resistance below 1000 ohms? [9] ) E» 
Co) 


Yes >> Repair the (A203) Glow Plug 2 Control circuit for a short to = iy 


ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) © 


No >> Go To 4 


GLOW 
PLUG 2 
(DIESEL) 


8184c532 


4. (A203) GLOW PLUG 2 CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition on. 


Measure the voltage of the (A203) Glow Plug 2 Control circuit at the re 
Glow Plug 2 harness connector. 
Is there voltage present on the (A203) Glow Plug 2 Control cir- 1 (62) 
сий? — BLACK р 


Yes >> Repair the (A203) Glow Plug 2 Control circuit for a short to 
voltage (9) 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со To 5 


GLOW 
PLUG2 
(DIESEL) 

8184c54e 


D. GLOW PLUG 2 


Turn the ignition off. 

Refer to the Service Information and replace the Glow Plug 2. 

Turn the ignition on. 

With the scan tool, erase ECM DTOs. 

Perform several ignition key cycles leaving the ignition on for at least 10 seconds per cycle. 
With the scan tool, read ECM DTCs. 


Does the scan tool display this DTC? 


Yes >> Со 106 


Мо >> Test complete. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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6. GLOW PLUG MODULE 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Glow Plugs and the 
Glow Plug Module. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Glow Plug Module in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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RUN-START K542 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and the Glow Plug Module Glow Plug command off. 
е Set Condition: 
The ECM detects an open or shorted to ground on the Cylinder 3 Glow Plug circuit. 


Possible Causes 


INTERMITTENT DTC 
(A204) GLOW PLUG 3 CONTROL CIRCUIT OPEN 


(A204) GLOW PLUG 3 CONTROL CIRCUIT SHORTED TO GROUND 
(A204) GLOW PLUG 3 CONTROL CIRCUIT SHORTED TO VOLTAGE 
GLOW PLUG 3 

GLOW PLUG MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Perform several ignition cycles leaving the ignition on for at least 10 seconds then off for 10 seconds. 
With the scan tool, read the ECM DTOs. 


Did this DTC set again? 
Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (A204) GLOW PLUG 3 CONTROL CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Glow Plug 3 harness connector. 


Disconnect the Glow Plug Module harness connector. [0] 

Measure the resistance of the (A204) Glow Plug 3 Control circuit (бо 
1 № 
О 


о 


between the Glow Plug 3 harness connector and the Glow Plug Module 
harness connector.. 


BLACK 


Is the resistance below 10.0 ohms? 
Yes >> Со To З 


No >> Repair the (A204) Glow Plug 3 Control circuit for an open. 


Perform ECM Verification Test Ver. 1. (Refer to 9 - ENGINE 
- DIAGNOSIS AND TESTING) 


(DIESEL) 


PLUG 81846576 
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СА (А204) GLOW PLUG 3 CONTROL CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (A204) Glow Plug 3 
Control circuit at the Glow Plug 3 harness connector. 


Is the resistance below 1000 ohms? [9] ) E» 
BLACK (Co) 


Yes >> Repair the (A204) Glow Plug З Control circuit for a short to === 


дгоипа. 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) (©) 


Мо >> Со То 4 


GLOW 
PLUG 3 


eser 8184c583 


4. (A204) GLOW PLUG 3 CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition on. 


Measure the voltage of the (A204) Glow Plug 3 Control circuit at the re 
Glow Plug 3 harness connector. 
Is there voltage present on the (A204) Glow Plug 3 Control cir- 1 (C2) 
cuit? pom BLACK б 


Yes >> Repair the (A204) Glow Plug З Control circuit for a short to 
voltage (9) 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со To 5 


GLOW 
PLUG 3 


(DIESER) 8184c589 


D. GLOW PLUG 3 


Turn the ignition off. 

Refer to the Service Information and replace the Glow Plug 3. 

Turn the ignition on. 

With the scan tool, erase ECM DTOs. 

Perform several ignition key cycles leaving the ignition on for at least 10 seconds per cycle. 
With the scan tool, read ECM DTCs. 


Does the scan tool display this DTC? 


Yes >> Со 106 


Мо >> Test complete. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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6. GLOW PLUG MODULE 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Glow Plugs and the 
Glow Plug Module. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Glow Plug Module in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram Refer to Section 8W 
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A 


е When Monitored: 
With the ignition on. 


e Set Condition: 
The ECM detects an open on the (K202) Glow Plug Module Control circuit for 0.5 second. 


Possible Causes 


INTERMITTENT DTC 


(K202) GLOW PLUG MODULE CONTROL CIRCUIT SHORTED TO GROUND 
(K202) GLOW PLUG MODULE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
GLOW PLUG MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC IS ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

With the scan tool, actuate the Glow Plugs. 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 
Start the engine. 

Allow the engine to reach normal operating temperature. 

Test drive the vehicle. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K202) GLOW PLUG MODULE CONTROL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the Glow Plug Module harness connector. 


Disconnect the Engine Control Module (ECM) harness connector. [@] чат 


Measure the resistance between ground and Ше (K202) Glow Plug (a) 
Module Control circuit in the Glow Plug Module harness connector. = BLACK с 


Is the resistance below 1000.0 ohms? 


Yes >> Repair the (K202) Glow Plug Module Control circuit for a 


short to ground. " | | | | | | 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - M 
ENGINE - DIAGNOSIS AND TESTING) 10 == | 9 


Мо >> Со 103 


81844039 
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3. (K202) GLOW PLUG MODULE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 

Measure the resistance of the (K202) Glow Plug Module Control circuit 

between the Glow Plug Module harness connector and the Engine Con- 

trol Module (ECM) harness connector. Xx 


Is the resistance below 10.0 ohms? 


Yes >> Replace the Glow Plug Control Module. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 

No >> Repair the (K202) Glow Plug Module Control circuit for an 


open circuit or high resistance. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 
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P0671-CYLINDER 1 GLOW PLUG CIRCUIT 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on and the Glow Plug Module Glow Plug command on. 


e Set Condition: 
The ECM detects an open or short on the Cylinder 1 Glow Plug circuit for 0.5 seconds. 


Possible Causes 


INTERMITTENT DTC 
(A202) GLOW PLUG 1 CONTROL CIRCUIT OPEN 


(A202) GLOW PLUG 1 CONTROL CIRCUIT SHORTED TO GROUND 
(A202) GLOW PLUG 1 CONTROL CIRCUIT SHORTED TO VOLTAGE 
GLOW PLUG 1 

GLOW PLUG MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Perform several ignition cycles leaving the ignition on for at least 10 seconds then off for 10 seconds. 
With the scan tool, read the ECM DTCs. 


Did this DTC set again? 
Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (A202) GLOW PLUG 1 CONTROL CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Glow Plug 1 harness connector. 
Disconnect the Glow Plug Module harness connector. 


Measure the resistance of the (A202) Glow Plug 1 Control circuit 
between the Glow Plug 1 harness connector and the Glow Plug Module i єє 
harness connector. 1 


BLACK BLACK 
Is the resistance below 10.0 ohms? 
Yes >> Go To 3 (©) | 
4 1 


Мо >> Repair the (A202) Glow Plug 1 Control circuit for ап open. 


0 

: | | 

Perform ECM Verification Test Мег. 1. (Refer to 9 - ENGINE | В | | 
- DIAGNOSIS AND TESTING) 


О 
58 


GLOW 

PLUG1 

{DIESEL) MODULE- 
GLOW 


PLUG 8184befb 
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СА (А202) GLOW PLUG 1 CONTROL CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (A202) Glow Plug 1 
Control circuit at the Glow Plug 1 harness connector. 


Is the resistance below 1000 ohms? [9] ) ‘ali 
Co) 


Yes >> Repair the (A202) Glow Plug 1 Control circuit for a short to === 
дгоипа. 


1 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - X 
ENGINE - DIAGNOSIS AND TESTING) (Ы) 


Мо >> Со То 4 


GLOW 
PLUG 1 
(DIESEL) 


8184bf4b 


4. (A202) GLOW PLUG 1 CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition on. 


Measure the voltage of the (A202) Glow Plug 1 Control circuit at the (EB 
Glow Plug 1 harness connector. 
Is there voltage present on the (A202) Glow Plug 1 Control cir- 1 (62) 
cuit? — BLACK р 


Yes >> Hepair the (A202) Glow Plug 1 Control circuit for a short to 
voltage © 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go То 5 


GLOW 
PLUG 1 


PER 8184bf5e 


D. GLOW PLUG 1 


Turn the ignition off. 

Refer to the Service Information and replace the Glow Plug 1. 

Turn the ignition on. 

With the scan tool, erase ECM DTOs. 

Perform several ignition key cycles leaving the ignition on for at least 10 seconds per cycle. 
With the scan tool, read ECM DTCs. 


Does the scan tool display this DTC? 


Yes >> Со 106 


Мо >> Test complete. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1297 


6. GLOW PLUG MODULE 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Glow Plugs and the 
Glow Plug Module. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Glow Plug Module in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram Refer to Section 8W 


РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1299 


e When Monitored: 
With the ignition on and the Glow Plug Module Glow Plug command on. 


e Set Condition: 
The ECM detects an open or short on the Cylinder 2 Glow Plug circuit for 0.5 seconds. 


Possible Causes 


INTERMITTENT DTC 
(A203) GLOW PLUG 2 CONTROL CIRCUIT OPEN 


(A203) GLOW PLUG 2 CONTROL CIRCUIT SHORTED TO GROUND 
(A203) GLOW PLUG 2 CONTROL CIRCUIT SHORTED TO VOLTAGE 
GLOW PLUG 2 

GLOW PLUG MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Perform several ignition cycles leaving the ignition on for at least 10 seconds then off for 10 seconds. 
With the scan tool, read the ECM DTCs. 


Did this DTC set again? 
Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (A203) GLOW PLUG 2 CONTROL CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Glow Plug 2 harness connector. 
Disconnect the Glow Plug Module harness connector. 


Measure the resistance of the (A203) Glow Plug 2 Control circuit 
between the Glow Plug 2 harness connector and the Glow Plug Module 
harness connector. 


О 
58 


BLACK BLACK 
Is the resistance below 10.0 ohms? 
Yes >> Со To З 


No >> Repair the (A203) Glow Plug 2 Control circuit for an open. 


Perform ECM Verification Test Ver. 1. (Refer to 9 - ENGINE 
- DIAGNOSIS AND TESTING) 


зо 
H[ c G 
~ 
| 


(DIESEL) MODULE- 


PLUG  8184c505 


9 - 1300 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ------------РМ 


СА (А203) GLOW PLUG 2 CONTROL CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (A203) Glow Plug 2 
Control circuit at the Glow Plug 2 harness connector. 


Is the resistance below 1000 ohms? [9] ) "E 
Co) 


Yes >> Repair the (A203) Glow Plug 2 Control circuit for a short to = | TEE 
ground. т | 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) (9) 


Мо >> Со То 4 


GLOW 
PLUG 2 
(DIESEL) 


8184c532 


4. (A203) GLOW PLUG 2 CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition on. 


Measure the voltage of the (A203) Glow Plug 2 Control circuit at the re 
Glow Plug 2 harness connector. 
Is there voltage present on the (A203) Glow Plug 2 Control cir- 1 (62) 
сий? — BLACK р 


Yes >> Repair the (A203) Glow Plug 2 Control circuit for a short to 
voltage (9) 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со To 5 


GLOW 
PLUG2 
(DIESEL) 

8184c54e 


D. GLOW PLUG 2 


Turn the ignition off. 

Refer to the Service Information and replace the Glow Plug 2. 

Turn the ignition on. 

With the scan tool, erase ECM DTOs. 

Perform several ignition key cycles leaving the ignition on for at least 10 seconds per cycle. 
With the scan tool, read ECM DTCs. 


Does the scan tool display this DTC? 


Yes >> Со 106 


Мо >> Test complete. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ ————————————— — — — — — —— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1301 


6. GLOW PLUG MODULE 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Glow Plugs and the 
Glow Plug Module. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Glow Plug Module in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram Refer to Section 8W 


РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1303 


e When Monitored: 
With the ignition on and the Glow Plug Module Glow Plug command on. 


e Set Condition: 
The ECM detects an open or short on the Cylinder 3 Glow Plug circuit for 0.5 seconds. 


Possible Causes 


INTERMITTENT DTC 
(A204) GLOW PLUG 3 CONTROL CIRCUIT OPEN 


(A204) GLOW PLUG 3 CONTROL CIRCUIT SHORTED TO GROUND 
(A204) GLOW PLUG 3 CONTROL CIRCUIT SHORTED TO VOLTAGE 
GLOW PLUG 3 

GLOW PLUG MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Perform several ignition cycles leaving the ignition on for at least 10 seconds then off for 10 seconds. 
With the scan tool, read the ECM DTCs. 


Did this DTC set again? 
Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (A204) GLOW PLUG 3 CONTROL CIRCUIT OPEN 
Turn the ignition off. 


о 


between the Glow Plug 3 harness connector and the Glow Plug Module 
harness connector. 


BLACK 


Is the resistance below 10.0 ohms? 


Yes >> Со To З 


No >> Repair the (A204) Glow Plug 3 Control circuit for an open. 


Perform ECM Verification Test Ver. 1. (Refer to 9 - ENGINE 
- DIAGNOSIS AND TESTING) 


Disconnect the Glow Plug 3 harness connector. T 
Disconnect the Glow Plug Module harness connector. [0] 
Measure the resistance of the (A204) Glow Plug 3 Control circuit (бо 
1 
О 


ЕБЕ) 


PLUG 81846576 


9 - 1304 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ————————————————————_ PM 


СА (А204) GLOW PLUG 3 CONTROL CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (A204) Glow Plug 3 
Control circuit at the Glow Plug 3 harness connector. 


Is the resistance below 1000 ohms? [9] ) ‘ali 
\ BLACK (oo) 


Yes >> Repair the (A204) Glow Plug З Control circuit for a short to === 


дгоипа. 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) (©) 


Мо >> Со То 4 


GLOW 
PLUG 3 


eser 8184c583 


4. (A204) GLOW PLUG 3 CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition on. 


Measure the voltage of the (A204) Glow Plug 3 Control circuit at the re 
Glow Plug 3 harness connector. 
Is there voltage present on the (A204) Glow Plug 3 Control cir- 1 (C2) 
cuit? pom BLACK б 


Yes >> Repair the (A204) Glow Plug З Control circuit for a short to 
voltage (9) 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со To 5 


GLOW 
PLUG 3 


(DIESER) 8184c589 


D. GLOW PLUG 3 


Turn the ignition off. 

Refer to the Service Information and replace the Glow Plug 3. 

Turn the ignition on. 

With the scan tool, erase ECM DTOs. 

Perform several ignition key cycles leaving the ignition on for at least 10 seconds per cycle. 
With the scan tool, read ECM DTCs. 


Does the scan tool display this DTC? 


Yes >> Со 106 


Мо >> Test complete. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ ——————————————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1305 


6. GLOW PLUG MODULE 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Glow Plugs and the 
Glow Plug Module. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Glow Plug Module in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9 - 1306 
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For а complete wiring diagram Refer to Section 8W 


РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1307 


e When Monitored: 
With the ignition on and the Glow Plug Module Glow Plug command on. 


e Set Condition: 
The ECM detects an open or short on the Cylinder 4 Glow Plug circuit for 0.5 seconds. 


Possible Causes 


INTERMITTENT DTC 
(A208) GLOW PLUG 4 CONTROL CIRCUIT OPEN 


(A208) GLOW PLUG 4 CONTROL CIRCUIT SHORTED TO GROUND 
(A208) GLOW PLUG 4 CONTROL CIRCUIT SHORTED TO VOLTAGE 
GLOW PLUG 4 

GLOW PLUG MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Perform several ignition cycles leaving the ignition on for at least 10 seconds then off for 10 seconds. 
With the scan tool, read the ECM DTOs. 


Did this DTC set again? 


Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (A208) GLOW PLUG 4 CONTROL CIRCUIT OPEN 
Turn the ignition off. 


Disconnect Glow Plug 4 harness connector. 
Disconnect the Glow Plug Module harness connector. 


Measure the resistance of the (A208) Glow Plug Control circuit between 
the Glow Plug 4 harness connector and the Glow Plug Module harness 


4 
connector. BLACK BLACK 
Is the resistance below 10.0 ohms for each circuit? 9 ; 


Yes >> Со To З 


No >> Repair the (A208) Glow Plug 4 Control circuit for an open. 


Perform ECM Verification Test Ver. 1. (Refer to 9 - ENGINE 
- DIAGNOSIS AND TESTING) 


(DIESEL) MODULE- 


PLUG 8184c5bb 


9 - 1308 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ————————————————————_ PM 


СА (А208) GLOW PLUG 4 CONTROL CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (A208) Glow Plug 
Control circuit at the Glow Plug 4 harness connector. 


Is the resistance below 1000 ohms for any of the measure- [9] ) = 


ments? 


Yes >> Repair the (A208) Glow Plug 4 Control circuit for a short to 


1 
ground. X 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - (9) 


ENGINE - DIAGNOSIS AND TESTING) 
No >> Go To 4 


GLOW 
PLUG 4 
(DIESEL) 


8184c636 


4. (A208) GLOW PLUG 4 CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition on. 
Measure the voltage of the (A208) Glow Plug 4 Control circuit at the re 
Glow Plug 4 harness connector. 


3 

2 

1 
BLACK о 


Is there voltage present оп any of the Glow Plug Control сіг- 


cuits? = 


4 
Yes >> Repair the (A208) Glow Plug 4 Control circuit for a short to 
voltage (9) 


Perform the ECM Verification Test Мег. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со To 5 


GLOW 
PLUG 4 


n 8184c63b 


D. GLOW PLUG 


Turn the ignition off. 

Connect each Glow Plug connector. 

Connect the Glow Plug Module connector. 

Turn the ignition on. 

With the scan tool, erase ECM DTOs. 

Refer to the Service Information and perform the Glow Plug Test on each Glow plug. 


Did each Glow Plug pass the test? 


Yes >> Со 106 


Мо >> Нерасе the appropriate Glow Plug in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1309 


6. GLOW PLUG MODULE 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Glow Plugs and the 
Glow Plug Module. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Glow Plug Module in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9 - 1310 
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For а complete wiring diagram Refer to Section 8W 


РМ —Л————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1311 


e When Monitored: 
With the ignition on and the Glow Plug Module Glow Plug command off. 


• Set Condition: 
The ECM detects an open or shorted to ground on the Cylinder 4 Glow Plug circuit. 


Possible Causes 


INTERMITTENT DTC 
(A208) GLOW PLUG 4 CONTROL CIRCUIT OPEN 


(A208) GLOW PLUG 4 CONTROL CIRCUIT SHORTED TO GROUND 
(A208) GLOW PLUG 4 CONTROL CIRCUIT SHORTED TO VOLTAGE 
GLOW PLUG 4 

GLOW PLUG MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Perform several ignition cycles leaving the ignition on for at least 10 seconds then off for 10 seconds. 
With the scan tool, read the ECM DTOs. 


Did this DTC set again? 


Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (A208) GLOW PLUG 4 CONTROL CIRCUIT OPEN 
Turn the ignition off. 


Disconnect the Glow Plug 4 harness connector. 
Disconnect the Glow Plug Module harness connector. 


Measure the resistance of the (A208) Glow Plug 4 Control circuit 
between the Glow Plug 4 harness connector and the Glow Plug Module 


1 
harness connector. BLACK BLACK 
Is the resistance below 10.0 ohms? 
Yes >> Со To З 5) 


Мо >> Repair the (A208) Glow Plug 4 Control circuit for an open. 


Perform ECM Verification Test Ver. 1. (Refer to 9 - ENGINE 
- DIAGNOSIS AND TESTING) 


(DIESEL) MODULE- 


PLUG 8184c5bb 
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СА (А208) GLOW PLUG 4 CONTROL CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (A208) Glow Plug 4 
Control circuit at the Glow Plug 4 harness connector. 


Is the resistance below 1000 ohms? [9] ) E» 
108) 


Yes >> Repair the (A208) Glow Plug 4 Control circuit for a short to ЕЕ 
дгоипа. 


1 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - X 
ENGINE - DIAGNOSIS AND TESTING) (9) 


Мо >> Со То 4 


GLOW 
PLUG 4 
(DIESEL) 


8184c636 


4. (A208) GLOW PLUG 4 CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition on. 
Measure the voltage of the (A208) Glow Plug 4 Control circuit at the re 
Glow Plug 4 harness connector. 


3 

2 

1 
BLACK о 


Is there voltage present оп Ше (A208) Glow Plug 4 Control сіг- 


cuit? = 


4 
Yes >> Repair the (A208) Glow Plug 4 Control circuit for a short to 
voltage (9) 


Perform the ECM Verification Test Мег. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Со To 5 


GLOW 
PLUG 4 


m 8184c63b 


D. GLOW PLUG 4 


Turn the ignition off. 

Refer to the Service Information and replace the Glow Plug 4. 

Turn the ignition on. 

With the scan tool, erase ECM DTOs. 

Perform several ignition key cycles leaving the ignition on for at least 10 seconds per cycle. 
With the scan tool, read ECM DTCs. 


Does the scan tool display this DTC? 


Yes >> Со 106 


Мо >> Test complete. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1313 


6. GLOW PLUG MODULE 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Glow Plugs and the 
Glow Plug Module. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Glow Plug Module in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on. 


e Set Condition: 
The ECM detects a fault on the (D330) Glow Plug Module Signal circuit for 0.5 second. 


Possible Causes 


INTERMITTENT DTC 
(D330) GLOW PLUG MODULE SIGNAL CIRCUIT SHORTED TO GROUND 


(D330) GLOW PLUG MODULE SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
(K202) GLOW PLUG RELAY CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(D330) GLOW PLUG MODULE SIGNAL CIRCUIT SHORTED TO VOLTAGE 
GLOW PLUG MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 16 ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

With the scan tool, actuate the Glow Plugs. 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 
Start the engine. 

Allow the engine to reach normal operating temperature. 

Test drive the vehicle. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (D330) GLOW PLUG MODULE SIGNAL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the Glow Plug Module harness connector. ан 
Disconnect ће Engine Control Module (ЕСМ) harness connector. E 
Measure the resistance between ground and the (D330) Glow Plug Co) 
Module Signal circuit in the Glow Plug Module harness connector. = BLACK ©” 

Is the resistance below 1000 ohms? 


Yes >> Repair the (D330) Glow Plug Module Signal circuit for a 


short to ground. 4 D000 1 з 
Perform the ЕСМ Verification Test Мег. 1. (Refer to 9 - i 1111 2 
ENGINE - DIAGNOSIS AND TESTING) 10 | = 9 


Мо >> Со іо З 


8184d4da 


9 - 1316 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


РМ 


3. (D330) GLOW PLUG MODULE SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (D330) Glow Plug Module Signal circuit 
between the Glow Plug Module harness connector and the Engine Con- 
trol Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 
Yes >> Go То 4 


No >> Repair the (0330) Glow Plug Module Signal circuit for an 
open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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(PESEE 81844513 


4. (K202) GLOW PLUG RELAY CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K202) Glow Plug Relay Control circuit 
between the Glow Plug Module harness connector and the Engine Con- 
trol Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 
Yes >> Go То 5 


No >> Repair the (K202) Glow Plug Relay Control circuit for an 
open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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РМ —————————————— — — — ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1317 


5. (0330) GLOW PLUG MODULE SIGNAL CIRCUIT SHORTED TO VOLTAGE 


Remove the Main Relay. 


Connect a jumper wire between cavity B7 and cavity B9 of the Main ан 
Relay connector. 


Turn the ignition on. (62) 
Measure the voltage of the (0330) Glow Plug Module Signal circuit. = С 


Is the voltage above 1.0 volt? 


BLACK 
Yes >> Repair the (D330) Glow Plug Module Signal circuit for a 
short to voltage. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING) 4 111 1 
№ >> Replace the Glow Plug Control Module. Ы ЈИ 1 ? 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 10 | == 9 


ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
When the ignition is turned off, during after-run mode of operation. 

e Set Condition: 
The internal ECM timer determines that the Main Relay has shut off before the AFTER-RUN mode of operation 
has been completed. 


Possible Causes 


CHECK FOR OTHER DTCS 
INTERMITTENT CONDITION 


SUBSTITUTE MAIN RELAY 
(K51) MAIN RELAY CONTROL CIRCUIT OPEN INTERMITTENTLY 
ENGINE CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR OTHER DTCS 


Turn the ignition on. 
With the scan tool, check for additional DTCs. 


Are other DTCs present? 


Yes >> Refer to the Symptom List for diagnosis of the other DTCs before continuing. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go To 2 


2. CLEAR CODE AND CHECK IF THE DTC RESETS 


With the scan tool, erase ECM DTCs. 

Perform several ignition key cycles, pausing for at least 10 seconds between each cycle. 
Turn the ignition on. 

With the scan tool, read ECM DTCs. 


Did this DTC set again? 


Yes >> Go To 3 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Э. MAIN RELAY 


Turn the ignition off. 

Install a known good relay in place of the Main Relay. 

Turn the ignition on. 

With the scan tool, erase ECM DTOs. 

Perform several ignition key cycles, pausing for at least 10 seconds between each cycle. 
Turn the ignition on. 

With the scan tool, read ECM DTCs. 


Did this DTC set again? 
Yes >> Go To 4 


No >> Replace the Main Relay. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9- 1320 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


4. (K51) MAIN RELAY CONTROL CIRCUIT OPEN INTERMITTENTLY 


PM 


Turn the ignition off. 

Remove the Main Relay. 

Disconnect the ECM harness connectors. 

Measure the resistance of the Main Relay Control circuit while wiggling 
the wiring harness and connectors between the ECM and Main Relay 
connector. 


Was the resistance above 10.0 ohms at any time while wiggling 
the wiring harness and connectors? 


Yes >> Repair the Main Relay Control circuit for an intermittent 
open. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace and program the Engine Control Module in accor- 
dance with the Service Information. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram Refer to Section 8W 


9 - 1322 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL -------------РМ 


е When Monitored: 
When the ignition is turned off, during AFTER-RUN mode of operation. 

• Set Condition: 
The internal ECM timer determines that the Main Relay remained on too long once AFTER-RUN mode of 
operation has been completed. 


Possible Causes 


CHECK FOR OTHER DTCS 
INTERMITTENT CONDITION 


SUBSTITUTE MAIN RELAY 

(K51) MAIN RELAY CONTROL CIRCUIT SHORTED TO GROUND INTERMITTENTLY 
(K542) MAIN RELAY OUTPUT CIRCUIT SHORTED TO VOLTAGE 

ENGINE CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. CHECK FOR OTHER ртс5 


Turn the ignition on. 
With the scan tool, check for additional DTCs. 


Are other DTCs present? 


Yes >> Refer to the Symptom List for diagnosis of the other DTCs before continuing. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go To 2 


2. CLEAR CODE AND CHECK IF THE ОТС RESETS 


Perform several ignition key cycles, pausing for at least 10 seconds between each cycle. 
Turn the ignition on. 
With the scan tool, read ECM DTOs. 


Did this DTC set again? 
Yes >> Go To 3 
No >> Go To 6 


Э. MAIN RELAY 


Turn the ignition off. 

Install a known good relay in place of the Main Relay. 

Turn the ignition on. 

With the scan tool, erase DTCs. 

Perform several ignition key cycles, pausing for at least 10 seconds between each cycle. 
Turn the ignition on. 

With the scan tool, read ECM DTCs. 


Did this DTC set again? 
Yes >> Go To 4 


No >> Replace the Main Relay. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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4. (K51) MAIN RELAY CONTROL CIRCUIT SHORTED TO GROUND INTERMITTENTLY 


Turn the ignition off. 
Remove the Main Relay. 
Disconnect the ECM harness connectors. 


Measure the resistance between ground and the (K51) Main Relay Con- 
trol circuit while wiggling the wiring harness and connectors between 
the ECM and Main connector. 


Was the resistance below 1000 ohms at any time while wig- 
gling the wiring harness and connectors? 


Yes >> Repair the (K51) Main Relay Control circuit for an intermit- 
tent short to ground. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - RELAY 
ENGINE - DIAGNOSIS AND TESTING) Най 


(IN F/RB) 
No >> Go To 5 


81855625 


Б. (K542) MAIN RELAY OUTPUT CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition on. 
Measure the voltage of the (K542) Main Relay Output circuit at the Main 
Relay connector. 

Is the voltage below 1.0 volt? 


Yes >> Replace and program the Engine Control Module in accor- 
dance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Repair the (K542) Main Relay Output circuit for a short to 


voltage. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ра 
ENGINE - DIAGNOSIS AND TESTING) (IN F/RB) 


81855769 


6. INTERMITTENT CONDITION 


WARNING: WHEN THE ENGINE IS OPERATING, DO NOT STAND IN A DIRECT LINE WITH THE FAN. DO NOT 
PUT YOUR HANDS NEAR THE PULLEYS, BELTS OR FAN. DO NOT WEAR LOOSE CLOTHING. 

NOTE: The conditions that set the DTC are not present at this time. The following list may help in identi- 
fying the intermittent condition. 

With the engine running at normal operating temperature, monitor the scan tool parameters related to the DTC while 
wiggling the wiring harness. Look for parameter values to change and/or a DTC to set. 


Review the DTC When Monitored and Set Conditions. If possible, try to duplicate the conditions under which the 
DTC was set. 


Refer to any Technical Service Bulletins (TSB) that may apply. 
Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded terminals. 


Were any of the above conditions present? 


Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
While driving the vehicle and shifting gears. 

e Set Condition: 
The Engine Control Module (ECM) does not detect changes in the (7141) Clutch Interlock Switch Signal circuit 
voltage while CAN messages from the Transmission Control Module indicate transmission gear changes. 


Possible Causes 


INTERMITTENT DTC 
(7141) CLUTCH INTERLOCK SWITCH SIGNAL CIRCUIT SHORTED TO VOLTAGE 
(7141) CLUTCH INTERLOCK SWITCH SIGNAL CIRCUIT SHORTED TO GROUND 


(7141) CLUTCH INTERLOCK SWITCH SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
(2925) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
CLUTCH INTERLOCK SWITCH 


ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
Press and release the clutch pedal several times. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (T141) CLUTCH INTERLOCK SWITCH SIGNAL CIRCUIT VOLTAGE 
Turn the ignition off. 


Disconnect the Clutch Interlock Switch harness connector. (EB 
Turn the ignition on. 

Measure the voltage of the (T141) Clutch Interlock Switch Signal circuit Ей 5 (62) 
in the Clutch Interlock Switch harness connector. = ° 
BLACK 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Со to З 
No >> Со to 5 


SWITCH- 
CLUTCH 
INTERLOCK 


(MTX) 81870b21 
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3. (2925) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


Using a 12 volt test light connected to 12 volts, check the (2925) 
Ground circuit between the Clutch Interlock Switch harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


BLACK 

Yes >> Со 04 

Мо >> Repair Ше (2925) Ground for an open circuit or high resis- 
tance. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - i СВ Г Е 
ENGINE - DIAGNOSIS AND TESTING). 


SWITCH- 
CLUTCH 
INTERLOCK 


(MTX) 81870c20 


4. CLUTCH INTERLOCK SWITCH 


Turn the ignition off. 


Connect a jumper wire between the (2925) Ground circuit and the (T141) Clutch Interlock Switch Signal circuit in 
the Clutch Interlock Switch harness connector. 


Turn the ignition on. 
With the scan tool, monitor the Clutch Interlock status. 


NOTE: The scan tool should display the Clutch Interlock status as pressed with the jumper wire in place 
and not pressed with the jumper wire removed. 


Does the scan tool display the status as described above? 


Yes >> Replace the Clutch Interlock Switch in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Go to 8 


Б; (Т141) CLUTCH INTERLOCK SWITCH SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Engine Control Module (ECM) harness connector. {Sk 
Remove the Main Relay. 
3 


Connect a jumper wire between cavity B7 and cavity B9 of the Main 


Relay Connector. т (62) 


Turn the ignition оп. BLACK 


Measure the voltage of the (T141) Clutch Interlock Switch Signal circuit 
in the Clutch Interlock Switch harness connector. 


Is there any voltage present? of уц [= 
1 3 
Yes >> Repair the (T141) Clutch Interlock Switch Signal circuit for a = 
short to voltage. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - 7 
ENGINE - DIAGNOSIS AND TESTING). INTERLOCK 


МТХ) 
Мо >> Со 106 (мтх) 81870b21 
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6. (T141) CLUTCH INTERLOCK SWITCH SIGNAL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Measure the resistance between ground and the (T141) Clutch Interlock 


Switch Signal circuit in the Clutch Interlock Switch harness connector. [9] АЕ 


Is the resistance above 1000 ohms? (Go) 
Yes >> Goto7 Е | 


Мо >> Repair the (T141) Clutch Interlock Switch Signal circuit for a 
short to ground. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). ав ке 


BLACK 


SWITCH- 
CLUTCH 
INTERLOCK 
(MTX) 81870c35 


7. (T141) CLUTCH INTERLOCK SWITCH SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
Measure the resistance of the (T141) Clutch Interlock Switch Signal cir- 


cuit between the Clutch Interlock Switch harness connector and the 
Engine Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 
Yes >> Go to 8 


No >> Repair the (1141) Clutch Interlock Switch Signal circuit for 
an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


SWITCH- 
CLUTCH 
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81 
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8. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Clutch Interlock 
Switch and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Replace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on. 


e Set Condition: 
The Glow Plug Control Module reports a power supply circuit fault to the ECM. 


Possible Causes 


INTERMITTENT DTC 
(КЗ44) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 


(A29) FUSED B+ CIRCUIT OPEN OR HIGH RESISTANCE 
(Z924) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
GLOW PLUG MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 15 АСТМЕ 


NOTE: Diagnose and repair any system voltage or Main Relay DTCs before continuing with this test. 
Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

With the scan tool, actuate the Glow Plugs. 

Monitor the scan tool for at least two minutes. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K344) FUSED MAIN RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Glow Plug Module harness connector. 

Turn the ignition on. 

Using a 12 volt test light connected to ground, check the (K344) Fused 
Main Relay Output circuit in the Glow Plug Module harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 4 DW D 1 
Yes >> Goto3 Ы 1111 ? 
No >> Repair the (K344) Fused Main Relay Output circuit for an ю || [==] ||| ә 

open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - MODULE- 
ENGINE - DIAGNOSIS AND TESTING) GLOW 


PLUG 81844654 
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3. (A29) FUSED B+ CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Using a 12 volt test light connected to ground, check the (A29) Fused 
B+ circuit in the Glow Plug Module harness connector. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


15 the test light illuminated and bright? 


Yes >> Go To 4 


No >> Repair the (A29) Fused B+ circuit for an open circuit or high 
resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


MODULE- 
GLOW 


PLUG 8184d6cd 
4. (2924) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 
Using a 12 volt test light connected to B«, check the (Z924) Ground 
circuit in the Glow Plug Module harness connector. re 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Replace the Glow Plug Module in accordance with the Ser- 
vice Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Repair the (2924) Ground circuit for an open circuit or high 
resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


BLACK 
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P1670-TORQUE CURVE CALIBRATION 


For a complete wiring diagram Refer to Section 8W 


е When Monitored: 
With the ignition on. 


• Set Condition: 
The Engine Control Module (ECM) detects an internal programming failure. 


Possible Causes 


INTERMITTENT DTC 


ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. отс Is ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 

Start the engine. 

Perform several engine run cycles, turning the ignition off for at least 20 seconds between each engine run cycle. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go То 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. ENGINE CONTROL MODULE (ECM) 


Using the wiring diagram/schematic as a guide, inspect the Engine Control Module (ECM) wiring and connectors. 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Check for proper ECM power supply from the ignition switch and the Main relay. Check the ECM for proper ground 
supply. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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P1685-SKIM SYSTEM 


For a complete wiring diagram Refer to Section 8W 


е When Monitored: 
With the ignition on. 


e Set Condition: 
A communication error occurs between the ECM and SKREEM. 


Possible Causes 


INTERMITTENT DTC 


SKREEM 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1 . CHECK FOR SKREEM COMMUNICATION AND DTCS 


Ignition on, engine not running. 
With the scan tool, check for proper communication and active DTCs in the SKREEM. 


Are any SKREEM communication problems or DTCs present? 


Yes >> Refer to the symptom list for problems related to SKREEM Communication and DTCs before continuing. 
No >> Go То2 


2. CHECK FOR АСТМЕ DTC 


Turn the ignition on. 

With the scan tool, clear all ECM DTCs. 

Turn the ignition on and off several times pausing 10 seconds between key cycles leaving the ignition on. 
With the scan tool, select View DTCs in the ECM. 


Is the status Active for this DTC? 


Yes >> Со 103 


Мо >> Hefer to *CHECKING FOR INTERMITTENT ОТС in the symptom list. (Refer to 9 - ENGINE - DIAG- 
NOSIS AND TESTING) 


9. REPLACE THE SKREEM AND RETEST 


Turn the ignition off. 

Replace and program the SKREEM in accordance with the Service Information. 

Turn the ignition on. 

With the scan tool, clear all ECM DTCs. 

Turn the ignition on and off several times pausing 10 seconds between key cycles leaving the ignition on. 
With the scan tool, select View DTCs in the ECM. 


Is the status Active for this DTC? 


Yes >> Heplace and program the Engine Control Module in accordance the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Test complete. 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on. 
e Set Condition: 
APP Sensor #1 and APP Sensor #2 signals do not agree. 


Possible Causes 


INTERMITTENT DTC 

(K852) ACCELERATOR PEDAL POSITION SENSOR 1 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
(K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K167) ACCELERATOR PEDAL POSITION SENSOR 1 SENSOR GROUND CIRCUIT SHORTED TO VOLTAGE 


(K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT SHORTED TO THE (K852) 
ACCELERATOR PEDAL POSITION SENSOR 1 5 VOLT SUPPLY CIRCUIT 

(K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT SHORTED TO THE (K854) 
ACCELERATOR PEDAL POSITION SENSOR 2 5 VOLT SUPPLY CIRCUIT 

(K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT SHORTED TO THE (K167) 
ACCELERATOR PEDAL POSITION SENSOR 1 SENSOR GROUND CIRCUIT 


(K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT SHORTED TO THE (K400) 
ACCELERATOR PEDAL POSITION SENSOR 2 SENSOR GROUND CIRCUIT 


(K852) ACCELERATOR PEDAL POSITION SENSOR 1 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH 
RESISTANCE 


(K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


(K167) ACCELERATOR PEDAL POSITION SENSOR 1 SENSOR GROUND CIRCUIT OPEN OR HIGH 
RESISTANCE 


(K852) ACCELERATOR PEDAL POSITION SENSOR 1 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 
(K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT SHORTED TO GROUND 
ACCELERATOR PEDAL POSITION SENSOR 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 15 ACTIVE 


NOTE: If any Sensor reference or supply voltage DTCs are present, perform the applicable diagnostic pro- 
cedure before continuing with this test. 

NOTE: The APP Sensor is a device that contains two separate potentiometer type sensors. Each sensor has 
its own 5-volt supply circuit, sensor ground circuit and signal circuit. The APP Sensor no longer incorpo- 
rates a low-idle switch. 

NOTE: The APP Sensor 2 signal should always be approximately 1/2 the voltage of the APP Sensor 1 signal. 
Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Fully depress and release the Accelerator Pedal several times. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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PM 


2. ACCELERATOR PEDAL POSITION SENSOR CIRCUITS SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the Accelerator Pedal Position Sensor harness connector. 
Disconnect the Engine Control Module (ECM) harness connector. 
Remove the Main Relay. 

Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay Connector. 

Turn the ignition on. 

Measure the voltage of the (K852) Accelerator Pedal Position Sensor 1 


5 Volt Supply circuit in the Accelerator Pedal Position Sensor harness 
connector. 


Measure the voltage of the (K23) Accelerator Pedal Position Sensor 1 
Signal circuit in the Accelerator Pedal Position Sensor harness connec- 
tor. 

Measure the voltage of the (K167) Accelerator Pedal Position Sensor 1 
Sensor Ground circuit in the Accelerator Pedal Position Sensor harness 
connector. 


Is there voltage present on any of the circuits? 


Yes >> Repair the appropriate circuit that has voltage present. 


SENSOR- 
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PEDAL 
POSITION 
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Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to З 


СИ (K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT SHORTED TO 5 VOLT SUPPLY 


CIRCUIT 


Turn the ignition off. 

Measure the resistance between the (K23) Accelerator Pedal Position 
Sensor 1 Signal circuit and the (K852) Accelerator Pedal Position Sen- 
sor 1 5 Volt Supply circuit in the Accelerator Pedal Position Sensor har- 
ness connector. 

Measure the resistance between the (K23) Accelerator Pedal Position 
Sensor 1 Signal circuit and the (K854) Accelerator Pedal Position Sen- 
sor 2 5 Volt Supply circuit in the Accelerator Pedal Position Sensor har- 
ness connector. 


Is the resistance above 1000.0 ohms for both of the circuits? 
Yes >> Go to 4 


No >> Repair the shorted (K23) Accelerator Pedal Position Sensor 
1 Signal circuit. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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4. ACCELERATOR PEDAL POSITION SENSOR CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 

Measure the resistance of the (K852) Accelerator Pedal Position Sensor 
1 5 Volt Supply circuit between the Accelerator Pedal Position Sensor 
harness connector and the Engine Control Module (ECM) harness con- 
nector. 

Measure the resistance of the (K23) Accelerator Pedal Position Sensor 
1 Signal circuit between the Accelerator Pedal Position Sensor harness 
connector and the Engine Control Module (ECM) harness connector. 
Measure the resistance of the (K167) Accelerator Pedal Position Sensor 
1 Sensor Ground circuit between the Accelerator Pedal Position Sensor 
harness connector and the Engine Control Module (ECM) harness con- 
nector. 


Is the resistance below 10.0 ohms for each of the circuits? 


Yes >> Goto 5 
No >> Repair the appropriate circuit that has a resistance greater 
than 10.0 ohms. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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5. ACCELERATOR PEDAL POSITION SENSOR CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (K852) Accelerator 
Pedal Position Sensor 1 5 Volt Supply circuit in the Accelerator Pedal 
Position Sensor harness connector. 

Measure the resistance between ground and the (K23) Accelerator 
Pedal Position Sensor 1 Signal circuit in the Accelerator Pedal Position 
Sensor harness connector. 


Is the resistance between ground and both of the circuits 
above 1000.0 ohms? 
Yes >> Go to 6 


No >> Repair the appropriate circuit for a short to ground. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


(K23) (K852) 
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6. (K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT SHORTED TO SENSOR GROUND 


CIRCUIT 


Measure the resistance between the (K23) Accelerator Pedal Position 
Sensor 1 Signal circuit and the (K167) Accelerator Pedal Position Sen- 
sor 1 Sensor Ground circuit in the Accelerator Pedal Position Sen- 
sor harness connector. 

Measure the resistance between the (K23) Accelerator Pedal Position 
Sensor 1 Signal circuit and the (K400) Accelerator Pedal Position Sen- 
sor 2 Sensor Ground circuit in the Accelerator Pedal Position Sensor 
harness connector. 


Is the resistance between ground and both of the circuits 
above 1000.0 ohms? 


Yes >> Go to 7 


No >> Repair the appropriate circuit for a short to ground. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


T; ACCELERATOR PEDAL POSITION SENSOR 
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Turn the ignition off. 

Remove the jumper wire and install the Main Relay. 

Connect the Engine Control Module (ECM) harness connector. 
Connect a jumper wire between the (K167) Accelerator Pedal Position 
Sensor 1 Sensor Ground circuit and the (K23) Accelerator Pedal Posi- 
tion Sensor 1 Signal circuit in the Accelerator Pedal Position Sensor 
harness connector. 

Turn the ignition on. 

With the scan tool, Clear DTCs. 

Fully depress and release the Accelerator Pedal several times. 

With the scan tool, select View DTCs. 


NOTE: The scan tool should display an Accelerator Pedal Position 
Sensor 1 low voltage or short to ground DTC with the jumper wire 
in place. 

Turn the ignition off. 

Connect a jumper wire between the (K852) Accelerator Pedal Position 
Sensor 1 5 Volt Supply circuit and the (K23) Accelerator Pedal Position 
Sensor 1 Signal circuit in the Accelerator Pedal Position Sensor harness 
connector. 

Turn the ignition on. 

With the scan tool, Clear DTCs. 

Fully depress and release the Accelerator Pedal several times. 

With the scan tool, select View DTCs. 


(K23) (K852) 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 


81826b00 


NOTE: The scan tool should display an Accelerator Pedal Position Sensor 1 high voltage or open DTC with 


the Accelerator Pedal Position Sensor connector disconnected. 


Does the scan tool display the DTCs as described in BOTH cases listed above? 


Yes >> Replace the Accelerator Pedal Position Sensor in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 8 
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8. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Accelerator Pedal 
Position Sensor and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on. 


е Set Condition: 
The APP Sensor #1 Signal circuit is below 0.5 volts for 0.32 seconds. 


Possible Causes 


INTERMITTENT DTC 


(K852) ACCELERATOR PEDAL POSITION SENSOR 1 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH 
RESISTANCE 


(K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


(K167) ACCELERATOR PEDAL POSITION SENSOR 1 SENSOR GROUND CIRCUIT OPEN OR HIGH 
RESISTANCE 


(K852) ACCELERATOR PEDAL POSITION SENSOR 1 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


(K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT SHORTED TO GROUND 


(K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT SHORTED TO THE (K167) 
ACCELERATOR PEDAL POSITION SENSOR 1 SENSOR GROUND CIRCUIT 


(K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT SHORTED TO THE (K400) 
ACCELERATOR PEDAL POSITION SENSOR 2 SENSOR GROUND CIRCUIT 


ACCELERATOR PEDAL POSITION SENSOR 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. отс 15 ACTIVE 


NOTE: If a Sensor reference or supply voltage DTC is also present, perform the applicable diagnostic pro- 
cedure before continuing with this test. 


NOTE: The APP Sensor is a device that contains two separate potentiometer type sensors. Each sensor has 
its own 5-volt supply circuit, sensor ground circuit and signal circuit. The APP Sensor no longer incorpo- 
rates a low-idle switch. 


NOTE: The APP Sensor 2 signal should always be approximately 1/2 the voltage of the APP Sensor 1 signal. 
Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
Fully depress and release the Accelerator Pedal several times. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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2. ACCELERATOR PEDAL POSITION SENSOR CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 

Disconnect the Engine Control Module (ECM) harness connector. 
Measure the resistance of the (K852) Accelerator Pedal Position Sensor 
1 5 Volt Supply circuit between the Accelerator Pedal Position Sensor 
harness connector and the Engine Control Module (ECM) harness con- 
nector. 

Measure the resistance of the (K23) Accelerator Pedal Position Sensor 
1 Signal circuit between the Accelerator Pedal Position Sensor harness 
connector and the Engine Control Module (ECM) harness connector. 
Measure the resistance of the (K167) Accelerator Pedal Position Sensor 
1 Sensor Ground circuit between the Accelerator Pedal Position Sensor 
harness connector and the Engine Control Module (ECM) harness con- 
nector. 


Is the resistance below 10.0 ohms for each of the circuits? 
Yes >> Go to 3 


No >> Repair the appropriate circuit for an open circuit or high 
resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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MODULE- 
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9. ACCELERATOR PEDAL POSITION SENSOR CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (K852) Accelerator 
Pedal Position Sensor 1 5 Volt Supply circuit in the Accelerator Pedal 
Position Sensor harness connector. 

Measure the resistance between ground and the (K23) Accelerator 
Pedal Position Sensor 1 Signal circuit in the Accelerator Pedal Position 
Sensor harness connector. 


Is the resistance between ground and both of the circuits 
above 1000 ohms? 
Yes >> Go to 4 


No >> Repair the appropriate circuit for a short to ground. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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РМ ——————————————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


9 - 1343 


4. (K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT SHORTED TO THE SENSOR 


GROUND CIRCUIT 


Measure the resistance between the (K23) Accelerator Pedal Position 
Sensor 1 Signal circuit and the (K167) Accelerator Pedal Position Sen- 
sor 1 Sensor Ground circuit in the Accelerator Pedal Position Sensor 
harness connector. 

Measure the resistance between the (K23) Accelerator Pedal Position 
Sensor 1 Signal circuit and the (K400) Accelerator Pedal Position Sen- 
sor 2 Sensor Ground circuit in the Accelerator Pedal Position Sensor 
harness connector. 


Is the resistance between ground and both of the circuits 
above 1000 ohms? 


Yes >> Со to 5 


No >> Repair the appropriate circuit for a short to ground. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


Б: ACCELERATOR PEDAL POSITION SENSOR 
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Turn the ignition off. 

Connect the Engine Control Module (ECM) harness connector. 
Connect a jumper wire between the (K852) Accelerator Pedal Position 
Sensor 1 5 Volt Supply circuit and the (K23) Accelerator Pedal Position 
Sensor 1 Signal circuit in the Accelerator Pedal Position Sensor harness 
connector. 

Turn the ignition on. 

With the scan tool, Clear DTCs. 

Fully depress and release the Accelerator Pedal several times. 

With the scan tool, select View DTCs. 

NOTE: The scan tool should display an Accelerator Pedal Position 
Sensor 1 high voltage or open DTC with the Accelerator Pedal 
Position Sensor connector disconnected. 


Does the scan tool display the DTC as described above? 


Yes >> Нерасе the Accelerator Pedal Position Sensor in accor- 
dance with the Service Information. 
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Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со 106 


9 - 1344 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL -------------РМ 


6. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Accelerator Pedal 
Position Sensor and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram Refer to Section 8W 


9 - 1346 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL -------------РМ 


е When Monitored: 
With the ignition on. 


е Set Condition: 
The APP Sensor #1 signal circuit is above 4.6 volts for 0.32 seconds. 


Possible Causes 


INTERMITTENT DTC 

(K852) ACCELERATOR PEDAL POSITION SENSOR 1 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
(K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K167) ACCELERATOR PEDAL POSITION SENSOR 1 SENSOR GROUND CIRCUIT SHORTED TO VOLTAGE 


(K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT SHORTED TO THE (K852) 
ACCELERATOR PEDAL POSITION SENSOR 1 5 VOLT SUPPLY CIRCUIT OR (F856) ACCELERATOR PEDAL 


POSITION SENSOR 2 5 VOLT SUPPLY CIRCUIT 


(K852) ACCELERATOR PEDAL POSITION SENSOR 1 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH 
RESISTANCE 


(K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


(K167) ACCELERATOR PEDAL POSITION SENSOR 1 SENSOR GROUND CIRCUIT OPEN OR HIGH 
RESISTANCE 


ACCELERATOR PEDAL POSITION SENSOR 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 15 ACTIVE 


NOTE: If any Sensor reference or supply voltage DTCs are present, perform the applicable diagnostic pro- 
cedure before continuing with this test. 


NOTE: The APP Sensor is a device that contains two separate potentiometer type sensors. Each sensor has 
its own 5-volt supply circuit, sensor ground circuit and signal circuit. The APP Sensor no longer incorpo- 
rates a low-idle switch. 


NOTE: The APP Sensor 2 signal should always be approximately 1/2 the voltage of the APP Sensor 1 signal. 
Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
Fully depress and release the Accelerator Pedal several times. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


9 - 1347 


2. ACCELERATOR PEDAL POSITION SENSOR CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the Accelerator Pedal Position Sensor harness connector. 
Disconnect the Engine Control Module (ECM) harness connector. 
Remove the Main Relay. 

Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay Connector. 

Turn the ignition on. 

Measure the voltage of the (K852) Accelerator Pedal Position Sensor 1 


5 Volt Supply circuit in the Accelerator Pedal Position Sensor harness 
connector. 


Measure the voltage of the (K23) Accelerator Pedal Position Sensor 1 
Signal circuit in the Accelerator Pedal Position Sensor harness connec- 
tor. 

Measure the voltage of the (K167) Accelerator Pedal Position Sensor 1 
Sensor Ground circuit in the Accelerator Pedal Position Sensor harness 
connector. 


Is there voltage present on any of the circuits? 


Yes >> Repair the appropriate circuit that has voltage present. 
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Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to З 


A. (K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT SHORTED TO THE 5 VOLT 


SUPPLY CIRCUIT 


Turn the ignition off. 

Measure the resistance between the (K23) Accelerator Pedal Position 
Sensor 1 Signal circuit and the (K852) Accelerator Pedal Position Sen- 
sor 1 5 Volt Supply circuit in the Accelerator Pedal Position Sensor har- 
ness connector. 

Measure the resistance between the (K23) Accelerator Pedal Position 
Sensor 1 Signal circuit and the (F856) Accelerator Pedal Position Sen- 
sor 2 5 Volt Supply circuit in the Accelerator Pedal Position Sensor har- 
ness connector. 


Is the resistance above 10.0 ohms for both of the circuits? 
Yes >> Go to 4 


No >> Repair the shorted (K23) Accelerator Pedal Position Sensor 
1 Signal circuit. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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9 - 1348 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


PM 


4. ACCELERATOR PEDAL POSITION SENSOR CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K852) Accelerator Pedal Position Sensor 
1 5 Volt Supply circuit between the Accelerator Pedal Position Sensor 
harness connector and the Engine Control Module (ECM) harness con- 
nector. 

Measure the resistance of the (K23) Accelerator Pedal Position Sensor 
1 Signal circuit between the Accelerator Pedal Position Sensor harness 
connector and the Engine Control Module (ECM) harness connector. 
Measure the resistance of the (K167) Accelerator Pedal Position Sensor 
1 Sensor Ground circuit between the Accelerator Pedal Position Sensor 
harness connector and the Engine Control Module (ECM) harness con- 
nector. 


Is the resistance below 10.0 ohms for each of the circuits? 


Yes >> Со to 5 


No >> Repair the appropriate circuit for an open circuit or high 
resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


5. ACCELERATOR PEDAL POSITION SENSOR 
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MODULE- 
ENGINE 

CONTROL C1 
(DIESEL) 81826998 


Remove the jumper wire and install the Main Relay. 

Connect the Engine Control Module (ECM) harness connector. 
Connect a jumper wire between the (K167) Accelerator Pedal Position 
Sensor 1 Sensor Ground circuit and the (K23) Accelerator Pedal Posi- 
tion Sensor 1 Signal circuit in the Accelerator Pedal Position Sensor 
harness connector. 

Turn the ignition on. 

With the scan tool, Clear DTCs. 

Fully depress and release the Accelerator Pedal several times. 

With the scan tool, select View DTCs. 

NOTE: The scan tool should display an Accelerator Pedal Position 
Sensor 1 low voltage or short to ground DTC with the jumper wire 
in place. 


Does the scan tool display the DTC as described above? 


Yes >> Нерасе the Accelerator Pedal Position Sensor in accor- 
dance with the Service Information. 
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Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со 106 


РМ-------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1349 


6. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Accelerator Pedal 
Position Sensor and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 
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For а complete wiring diagram Refer to Section 8W 


РМ —— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1351 


e When Monitored: 
With the ignition on. 


е Set Condition: 
The APP Sensor #2 Signal circuit is below 0.2 volts for 0.32 seconds. 


Possible Causes 


INTERMITTENT DTC 


(K854) ACCELERATOR PEDAL POSITION SENSOR 2 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH 
RESISTANCE 


(K29) ACCELERATOR PEDAL POSITION SENSOR 2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


(K400) ACCELERATOR PEDAL POSITION SENSOR 2 SENSOR GROUND CIRCUIT OPEN OR HIGH 
RESISTANCE 


(K854) ACCELERATOR PEDAL POSITION SENSOR 2 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 


(K29) ACCELERATOR PEDAL POSITION SENSOR 2 SIGNAL CIRCUIT SHORTED TO GROUND 


(K29) ACCELERATOR PEDAL POSITION SENSOR 2 SIGNAL CIRCUIT SHORTED TO THE (K400) 
ACCELERATOR PEDAL POSITION SENSOR 2 SENSOR GROUND CIRCUIT 


(K29) ACCELERATOR PEDAL POSITION SENSOR 2 SIGNAL CIRCUIT SHORTED TO THE (K167) 
ACCELERATOR PEDAL POSITION SENSOR 1 SENSOR GROUND CIRCUIT 


ACCELERATOR PEDAL POSITION SENSOR 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. отс 15 ACTIVE 


NOTE: If a Sensor reference or supply voltage DTC is also present, perform the applicable diagnostic pro- 
cedure before continuing with this test. 


NOTE: The APP Sensor is a device that contains two separate potentiometer type sensors. Each sensor has 
its own 5-volt supply circuit, sensor ground circuit and signal circuit. The APP Sensor no longer incorpo- 
rates a low-idle switch. 


NOTE: The APP Sensor 2 signal should always be approximately 1/2 the voltage of the APP Sensor 1 signal. 
Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
Fully depress and release the Accelerator Pedal several times. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


9- 1352 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


2. ACCELERATOR PEDAL POSITION SENSOR CIRCUIT OPEN OR HIGH RESISTANCE 


PM 


Turn the ignition off. 

Disconnect the Engine Control Module (ECM) harness connector. 
Measure the resistance of the (K854) Accelerator Pedal Position Sensor 
2 5 Volt Supply circuit between the Accelerator Pedal Position Sensor 
harness connector and the Engine Control Module (ECM) harness con- 
nector. 

Measure the resistance of the (K29) Accelerator Pedal Position Sensor 
2 Signal circuit between the Accelerator Pedal Position Sensor harness 
connector and the Engine Control Module (ECM) harness connector. 
Measure the resistance of the (K400) Accelerator Pedal Position Sensor 
2 Sensor Ground circuit between the Accelerator Pedal Position Sensor 
harness connector and the Engine Control Module (ECM) harness con- 
nector. 


Is the resistance below 10.0 ohms for each of the circuits? 
Yes >> Go to 3 


No >> Repair the appropriate circuit for an open circuit or high 
resistance. 
Perform the ECM Verification Test Ver. 1. 
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9. ACCELERATOR PEDAL POSITION SENSOR CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the (K854) Accelerator 
Pedal Position Sensor 2 5 Volt Supply circuit in the Accelerator Pedal 
Position Sensor harness connector. 

Measure the resistance between ground and the (K29) Accelerator 
Pedal Position Sensor 2 Signal circuit in the Accelerator Pedal Position 
Sensor harness connector. 


Is the resistance between ground and both of the circuits 
above 1000 ohms? 
Yes >> Go to 4 


No >> Repair the appropriate circuit for a short to ground. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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РМ —— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


9 - 1353 


4. (K29) ACCELERATOR PEDAL POSITION SENSOR 2 SIGNAL CIRCUIT SHORTED TO THE SENSOR 


GROUND CIRCUIT 


Measure the resistance between the (K29) Accelerator Pedal Position 
Sensor 2 Signal circuit and the (K400) Accelerator Pedal Position Sen- 
sor 2 Sensor Ground circuit in the Accelerator Pedal Position Sensor 
harness connector. 

Measure the resistance between the (K29) Accelerator Pedal Position 
Sensor 2 Signal circuit and the (K167) Accelerator Pedal Position Sen- 
sor 1 Sensor Ground circuit in the Accelerator Pedal Position Sensor 
harness connector. 


Is the resistance between ground and both of the circuits 
above 1000 ohms? 


Yes >> Со to 5 


No >> Repair the appropriate circuit for a short to ground. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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Turn the ignition off. 

Connect the Engine Control Module (ECM) harness connector. 
Connect a jumper wire between the (K854) Accelerator Pedal Position 
Sensor 2 5 Volt Supply circuit and the (K29) Accelerator Pedal Position 
Sensor 2 Signal circuit in the Accelerator Pedal Position Sensor harness 
connector. 

Turn the ignition on. 

With the scan tool, Clear DTCs. 

Fully depress and release the Accelerator Pedal several times. 

With the scan tool, select View DTCs. 

NOTE: The scan tool should display an Accelerator Pedal Position 
Sensor 2 high voltage or open DTC with the Accelerator Pedal 
Position Sensor connector disconnected and the jumper wire in 
place. 


Does the scan tool display the DTC as described above? 
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Yes >> Replace the Accelerator Pedal Position Sensor in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 6 


9 - 1354 ENGINE ELECTRICAL DIAGNOSTICS - МЕ PM 


6. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Accelerator Pedal 
Position Sensor and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram Refer to Section 8W 


9 - 1356 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ————————— — — ————————————— PM 


е When Monitored: 
With the ignition on. 


е Set Condition: 
The APP Sensor #2 signal circuit is above 2.5 volts for 0.32 seconds. 


Possible Causes 


INTERMITTENT DTC 

(K854) ACCELERATOR PEDAL POSITION SENSOR 2 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 
(K29) ACCELERATOR PEDAL POSITION SENSOR 2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K400) ACCELERATOR PEDAL POSITION SENSOR 2 SENSOR GROUND CIRCUIT SHORTED TO VOLTAGE 


(K29) ACCELERATOR PEDAL POSITION SENSOR 2 SIGNAL CIRCUIT SHORTED TO THE (K854) 
ACCELERATOR PEDAL POSITION SENSOR 2 5 VOLT SUPPLY CIRCUIT OR (K852) ACCELERATOR PEDAL 


POSITION SENSOR 1 5 VOLT SUPPLY CIRCUIT 


(K854) ACCELERATOR PEDAL POSITION SENSOR 2 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH 
RESISTANCE 


(K29) ACCELERATOR PEDAL POSITION SENSOR 2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


(K400) ACCELERATOR PEDAL POSITION SENSOR 2 SENSOR GROUND CIRCUIT OPEN OR HIGH 
RESISTANCE 


ACCELERATOR PEDAL POSITION SENSOR 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 15 ACTIVE 


NOTE: If any Sensor reference or supply voltage DTCs are present, perform the applicable diagnostic pro- 
cedure before continuing with this test. 


NOTE: The APP Sensor is a device that contains two separate potentiometer type sensors. Each sensor has 
its own 5-volt supply circuit, sensor ground circuit and signal circuit. The APP Sensor no longer incorpo- 
rates a low-idle switch. 


NOTE: The APP Sensor 2 signal should always be approximately 1/2 the voltage of the APP Sensor 1 signal. 
Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
Fully depress and release the Accelerator Pedal several times. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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2. ACCELERATOR PEDAL POSITION SENSOR CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect the Accelerator Pedal Position Sensor harness connector. 
Disconnect the Engine Control Module (ECM) harness connector. 
Remove the Main Relay. 

Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay Connector. 

Turn the ignition on. 

Measure the voltage of the (K854) Accelerator Pedal Position Sensor 2 


5 Volt Supply circuit in the Accelerator Pedal Position Sensor harness 
connector. 


Measure the voltage of the (K29) Accelerator Pedal Position Sensor 2 
Signal circuit in the Accelerator Pedal Position Sensor harness connec- 
tor. 

Measure the voltage of the (K400) Accelerator Pedal Position Sensor 2 
Sensor Ground circuit in the Accelerator Pedal Position Sensor harness 
connector. 


Is there voltage present on any of the circuits? 


Yes >> Repair the appropriate circuit that has voltage present. 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 
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Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to З 


A. (K29) ACCELERATOR PEDAL POSITION SENSOR 2 SIGNAL CIRCUIT SHORTED TO THE 5 VOLT 


SUPPLY CIRCUIT 


Turn the ignition off. 

Disconnect the Engine Control Module (ECM) harness connector. 
Measure the resistance between the (K29) Accelerator Pedal Position 
Sensor 2 Signal circuit and the (K854) Accelerator Pedal Position Sen- 
sor 2 5 Volt Supply circuit in the Accelerator Pedal Position Sensor har- 
ness connector. 

Measure the resistance between the (K29) Accelerator Pedal Position 
Sensor 2 Signal circuit and the (K852) Accelerator Pedal Position Sen- 
sor 1 5 Volt Supply circuit in the Accelerator Pedal Position Sensor har- 
ness connector. 


Is the resistance above 1000.0 ohms for both of the circuits? 
Yes >> Go to 4 


No >> Repair the shorted (K29) Accelerator Pedal Position Sensor 
2 Signal circuit. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


SH 
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4. ACCELERATOR PEDAL POSITION SENSOR CIRCUIT OPEN OR HIGH RESISTANCE 


PM 


Disconnect the Engine Control Module (ECM) harness connector. 
Measure the resistance of the (K854) Accelerator Pedal Position Sensor 
2 5 Volt Supply circuit between the Accelerator Pedal Position Sensor 
harness connector and the Engine Control Module (ECM) harness con- 
nector. 

Measure the resistance of the (K29) Accelerator Pedal Position Sensor 
2 Signal circuit between the Accelerator Pedal Position Sensor harness 
connector and the Engine Control Module (ECM) harness connector. 
Measure the resistance of the (K400) Accelerator Pedal Position Sensor 
2 Sensor Ground circuit between the Accelerator Pedal Position Sensor 
harness connector and the Engine Control Module (ECM) harness con- 
nector. 


Is the resistance below 10.0 ohms for each of the circuits? 


Yes >> Со 105 
Мо >> Repair the appropriate circuit for an open circuit ог high 
resistance. 


Perform the ECM Verification Test Ver. 1. 
ENGINE - DIAGNOSIS AND TESTING) 


(Refer to 9 - 


5. ACCELERATOR PEDAL POSITION SENSOR 


(K29) (K400) ,(K854) 
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Remove the jumper wire and install the Main Relay. 

Connect the Engine Control Module (ECM) harness connector. 
Connect a jumper wire between the (K400) Accelerator Pedal Position 
Sensor 2 Sensor Ground circuit and the (K29) Accelerator Pedal Posi- 
tion Sensor 2 Signal circuit in the Accelerator Pedal Position Sensor 
harness connector. 

Turn the ignition on. 

With the scan tool, Clear DTCs. 

Fully depress and release the Accelerator Pedal several times. 

With the scan tool, select View DTCs. 

NOTE: The scan tool should display an Accelerator Pedal Position 


Sensor 2 low voltage or short to ground DTC with the jumper wire 
in place. 


Does the scan tool display the DTC as described above? 


Yes >> Нерасе the Accelerator Pedal Position Sensor in accor- 


dance with the Service Information. 


SENSOR- 
ACCELERATOR 
PEDAL 
POSITION 
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Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со 106 
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6. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Accelerator Pedal 
Position Sensor and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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P2138-ACCELERATOR PEDAL POSITION SENSOR 1 / 2 CORRELATION 
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For а complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Accelerator Pedal Position Sensor contains two independent three wire sensors. Each sensor provides inde- 
pendent pedal position signals to the ECM. The raw voltage signal from APP #1 sensor is 2 times the raw voltage 
signal from APP #2. Although the raw voltage signals differ, the scan tool converts and displays these voltages as 
matching percentages of pedal travel. 
e When Monitored: 
With the ignition on. No other APP DTC’s set. No Sensor Reference Voltage DTC's set. 
e Set Condition: 
APP Sensor #1 and APP Sensor #2 signals do not agree for 0.26 seconds. 


Possible Causes 


INTERMITTENT DTC 


(K852) ACCELERATOR PEDAL POSITION SENSOR 1 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH 
RESISTANCE 


(K23) ACCELERATOR PEDAL POSITION SENSOR 1 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
(K167) ACCELERATOR PEDAL POSITION SENSOR 1 SENSOR GROUND CIRCUIT OPEN OR HIGH 


RESISTANCE 


(K854) ACCELERATOR PEDAL POSITION SENSOR 2 5 VOLT SUPPLY CIRCUIT OPEN OR HIGH 
RESISTANCE 


(K12) ACCELERATOR PEDAL POSITION SENSOR 2 SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


(K400) ACCELERATOR PEDAL POSITION SENSOR 2 SENSOR GROUND CIRCUIT OPEN OR HIGH 
RESISTANCE 


ACCELERATOR PEDAL POSITION SENSOR 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is AcTIVE 


NOTE: If any Sensor reference or supply voltage DTCs are present, perform the applicable diagnostic pro- 
cedure before continuing with this test. 


NOTE: The APP Sensor is a device that contains two separate potentiometer type sensors. Each sensor has 
its own 5-volt supply circuit, sensor ground circuit and signal circuit. The APP Sensor no longer incorpo- 
rates a low-idle switch. 


NOTE: The APP Sensor 2 signal should always be approximately 1/2 the voltage of the APP Sensor 1 signal. 
Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Test drive the vehicle. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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2. ACCELERATOR PEDAL POSITION SENSOR CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 

Disconnect the APP Sensor harness connector. 

Disconnect the ECM harness connectors. 

Measure the resistance of the (K852) Accelerator Pedal Position Sensor 1 5 Volt Supply circuit between the APP 
Sensor harness connector and the ECM harness connector. 

Measure the resistance of the (K23) Accelerator Pedal Position Sensor 1 Signal circuit between the APP Sensor 
harness connector and the ECM harness connector. 

Measure the resistance of the (K167) Accelerator Pedal Position Sensor 1 Sensor Ground circuit between the APP 
Sensor harness connector and the ECM harness connector. 

Measure the resistance of the (K854) Accelerator Pedal Position Sensor 2 5 Volt Supply circuit between the APP 
Sensor harness connector and the ECM harness connector. 

Measure the resistance of the (K29) Accelerator Pedal Position Sensor 2 Signal circuit between the APP Sensor 
harness connector and the ECM harness connector. 

Measure the resistance of the (K400) Accelerator Pedal Position Sensor 2 Sensor Ground circuit between the APP 
Sensor harness connector and the ECM harness connector. 


Is the resistance below 10.0 ohms for each of the circuits? 


Yes >> Replace the Accelerator Pedal Position Sensor. 


No >> Repair the circuit for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the engine running and the EGR Airflow Control Valve Motor command off. 
• Set Condition: 
The (K601) EGR Airflow Control Valve Control circuit is shorted to ground for 0.5 seconds. 


Possible Causes 


INTERMITTENT DTC 
(K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT SHORTED TO GROUND 
(K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT SHORTED TO (K604) EGR AIRFLOW CONTROL 


VALVE SIGNAL 

(K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
EGR AIRFLOW CONTROL VALVE 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 
Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
With the scan tool, actuate the EGR Airflow Control Valve. 
Monitor the scan tool for at least two minutes. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 
Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the EGR Airflow Control Valve harness connector. re 
Disconnect the Engine Control Module (ECM) harness connector. С) 
Measure the resistance between ground and the (K601) EGR Airflow C2] (бо 
Control Valve Control circuit in the EGR Airflow Control Valve harness = et 


connector. 
Is the resistance above 1000 ohms? 


Yes >> Со to З 


No >> Repair the (K601) EGR Airflow Control Valve Control circuit 
for a short to ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - VALVE-EGR 
ENGINE - DIAGNOSIS AND TESTING) ii ide 


CONTROL 
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3. (K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT SHORTED TO (K604) EGR AIRFLOW 


CONTROL VALVE SIGNAL CIRCUIT 


Measure the resistance between the (K601) EGR Airflow Control Valve 
Control circuit and the (K604) EGR Airflow Control Valve Signal circuit 
in the EGR Airflow Control Valve harness connector. 


15 the resistance above 1000 ohms? 


Yes >> Go to 4 

No >> Repair the (K601) EGR Airflow Control Valve Control circuit 
for a short to the (K604) EGR Airflow Control Valve Signal 
circuit. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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4. (K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT OPEN CIRCUIT OR HIGH RESISTANCE 


Measure the resistance of the (K601) EGR Airflow Control Valve Control 
circuit between the EGR Airflow Control Valve harness connector and 
the Engine Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 


Yes >> Goto5 
No >> Repair the (K601) EGR Airflow Control Valve Control circuit 
for an open circuit or high resistance. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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5. EGR AIRFLOW CONTROL VALVE 


Turn the ignition off. 

Connect the Engine Control Module (ECM) harness connector. 

Replace the EGR Airflow Control Valve in accordance with the service information. 
Turn the ignition on. 

With the scan tool, clear DTCs. 

With the scan tool, actuate the EGR Airflow Control Valve. 

Monitor the scan tool for at least two minutes. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Со 106 


Мо >> Test complete. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


6. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the EGR Airflow Control 
Valve and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 
With the engine running and the EGR Airflow Control Valve Motor command on. 
e Set Condition: 
The (K601) EGR Airflow Control Valve Motor (+) circuit is shorted to voltage for 0.2 second. 


Possible Causes 


INTERMITTENT DTC 
(K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT SHORTED TO VOLTAGE 
(K604) EGR AIRFLOW CONTROL VALVE SIGNAL CIRCUIT SHORTED TO VOLTAGE 


(K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
(K604) EGR AIRFLOW CONTROL VALVE SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
EGR AIRFLOW CONTROL VALVE 


ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 15 ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
With the scan tool, actuate the EGR Airflow Control Valve. 

Monitor the scan tool for at least two minutes. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (K601) EGR AIRFLOW CONTROL VALVE CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the EGR Airflow Control Valve harness connector. 

Disconnect the Engine Control Module (ECM) harness connector. SH 
Remove the Main Relay. 

Connect a jumper wire between cavity B7 and cavity B9 of the Main = 

Relay Connector. 

Turn the ignition on. 

Measure the voltage of the (K601) EGR Airflow Control Valve Control 
circuit in the EGR Airflow Control Valve harness connector. 


m 
Ф 
Ф 
Ф 

+ 


Is there any voltage present? 


VALVE-EGR 


Yes >> Repair the (K601) EGR Airflow Control Valve Control circuit AIRFLOW 


for a short to voltage. CONTROL 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - (DIESEL) 
ENGINE - DIAGNOSIS AND TESTING) 81846490 


No >> Go to 3 
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3. (K604) EGR AIRFLOW CONTROL VALVE SIGNAL CIRCUIT SHORTED TO VOLTAGE 


Measure the voltage of the (K604) EGR Airflow Control Valve Signal cir- 
cuit in the EGR Airflow Control Valve harness connector. 


Is there any voltage present? 


Yes >> Repair the (K604) EGR Airflow Control Valve Signal circuit 
for a short to voltage. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 4 
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4. (K601) EGR AIRFLOW CONTROL VALVE CONTROL OPEN OR HIGH RESISTANCE 


Turn the ignition off. 

Measure the resistance of the (K601) EGR Airflow Control Valve Control 
circuit between the EGR Airflow Control Valve harness connector and 
the Engine Control Module (ECM) harness connector. 


Is the resistance below 10.0 ohms? 


Yes >> Goto5 

No >> Repair the (K601) EGR Airflow Control Valve Control circuit 
for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 
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5. (К604) EGR AIRFLOW CONTROL VALVE SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K604) EGR Airflow Control Valve Signal 
circuit between the EGR Airflow Control Valve harness connector and 


the Engine Control Module (ECM) harness connector. [0] Xx 


Is the resistance below 10.0 ohms? 


Yes >> Со to 6 


No >> Repair the (K604) EGR Атом Control Valve Signal circuit 
for an open circuit or high resistance. 


4 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - | 
ENGINE - DIAGNOSIS AND TESTING) | кен з 
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6. EGR AIRFLOW CONTROL VALVE 


Turn the ignition off. 

Connect the Engine Control Module (ECM) harness connector. 

Replace the EGR Airflow Control Valve in accordance with the Service Information. 
Turn the ignition on. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

With the scan tool, actuate the EGR Airflow Control Valve. 

Monitor the scan tool for at least two minutes. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 7 


No >> Test complete. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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T. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the EGR Airflow Control 
Valve and the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Replace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


P2147-FUEL INJECTOR GROUP 1 SUPPLY VOLTAGE CIRCUIT LOW 
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MODULE. 
ENGINE 
CONTROL C2 
(DIESEL) 


INJECTOR- 
FUEL. 
NO.1 
(DIESEL) 


INJECTOR- 
FUEL- 
NO.3 
(DIESEL) 
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For a complete wiring diagram 


Refer to Section 8W 
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• When Monitored: 
With the engine running. 


• Set Condition: 
The ECM detects a short to ground in the fuel injector circuitry. 


Possible Causes 


INTERMITTENT DTC 

FUEL INJECTOR HIGH-SIDE CONTROL CIRCUIT SHORTED TO GROUND 

FUEL INJECTOR LOW-SIDE CONTROL CIRCUIT SHORTED TO GROUND 

FUEL INJECTOR HIGH-SIDE CONTROL CIRCUIT SHORTED TO FUEL INJECTOR LOW-SIDE CONTROL 


CIRCUIT 

FUEL INJECTOR HIGH-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR LOW-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR 

ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: This DTC can set as a result of a fault in any of the injector circuits. Be sure to check all injector 
circuits before replacing an injector and all injectors before replacing a module. 

Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Attempt to start the engine and test drive the vehicle. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. FUEL INJECTOR HIGH-SIDE CONTROL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Disconnect all Fuel Injector harness connectors. 
Disconnect the Engine Control Module harness connectors. 


Measure the resistance between ground and the Fuel Injector High-Side Control circuit in any Fuel Injector harness 
connector. 


Is the resistance above 1000 ohms? 


Yes >> Со to З 


No >> Hepair the Fuel Injector High-Side Control circuit for a short to ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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3. FUEL INJECTOR LOW-SIDE CONTROL CIRCUIT SHORTED TO GROUND 


Measure the resistance between ground and the Fuel Injector Low-Side Control circuit in each Fuel Injector harness 
connector. 


15 the resistance above 1000 ohms for each measurement? 


Yes >> Go to 4 


No >> Repair the Fuel Injector Low-Side Control circuit for a short to ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


4. FUEL INJECTOR HIGH-SIDE CONTROL CIRCUIT SHORTED ТО FUEL INJECTOR LOW-SIDE CONTROL 
CIRCUIT 


Measure the resistance between the Fuel Injector High-Side Control circuit and the Fuel Injector Low-Side Control 
circuit in each Fuel Injector harness connector. 


Is the resistance above 1000 ohms between the circuits in each harness connector? 


Yes >> Со to 5 


No >> Repair the Fuel Injector High-Side Control circuit for a short to the Fuel Injector Low-Side Control circuit. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


5. FUEL INJECTOR HIGH-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of each Fuel Injector High-Side Control circuit between the Fuel Injector harness connector 
and the ECM harness connector. 


Is the resistance below 10.0 ohms for each measurement? 


Yes >> Со 106 


Мо >> Нераг the Fuel Injector High-Side Control circuit for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


6. FUEL INJECTOR LOW-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of each Fuel Injector Low-Side Control circuit between the Fuel Injector harness connector 
and the ECM harness connector. 


Is the resistance below 10.0 ohms for each measurement? 


Yes >> Go to 7 


No >> Repair the Fuel Injector Low-Side Control circuit for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


7. FUEL INJECTOR 
Measure the resistance between the terminals of each Fuel Injector. 


Is the resistance approximately 185k ohms (+/- 0.5%) for each injector? 


Yes >> Go to 8 


No >> Replace Fuel Injector in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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8. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between each Fuel Injector and 
the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Replace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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NO.3 
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For a complete wiring diagram 


Refer to Section 8W 
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• When Monitored: 
With the engine running. 


• Set Condition: 
The ECM detects a short to voltage in the fuel injector circuitry. 


Possible Causes 


INTERMITTENT DTC 
FUEL INJECTOR HIGH-SIDE CONTROL CIRCUIT SHORTED TO VOLTAGE 
FUEL INJECTOR LOW-SIDE CONTROL CIRCUIT SHORTED TO VOLTAGE 


FUEL INJECTOR HIGH-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
FUEL INJECTOR LOW-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


FUEL INJECTOR 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: This DTC can set as a result of a fault in any of the injector circuits. Be sure to check all injector 
circuits before replacing an injector and all injectors before replacing a module. 

Ignition on, engine not running. 

With the scan tool, Clear ОТС$ in the Engine Control Module (ECM). 

Attempt to start the engine and test drive the vehicle. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. FUEL INJECTOR HIGH-SIDE CONTROL CIRCUIT SHORTED TO VOLTAGE 


Turn the ignition off. 

Disconnect each Fuel Injector connector. 

Disconnect the ECM harness connectors. 

Remove the Main Relay. 

Connect a jumper wire between cavity B7 and cavity B9 of the Main Relay Connector. 

Turn the ignition on. 

Measure the voltage of the Fuel Injector High-Side Control circuit in any Fuel Injector harness connector. 


Is there voltage present? 


Yes >> Repair the Fuel Injector High-Side Control circuit for a short to voltage. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to З 
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d FUEL INJECTOR LOW-SIDE CONTROL CIRCUIT SHORTED TO VOLTAGE 


NOTE: The jumper wire should still be in place. 
Measure the voltage of each Fuel Injector Low-Side Control circuit. 


Is there voltage present on any of the circuits? 


Yes >> Hepair the Fuel Injector Low-Side Control circuit for a short to voltage. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go to 4 


4. FUEL INJECTOR HIGH-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition off. 


Measure the resistance of each Fuel Injector High-Side Control circuit between the Fuel Injector harness connector 
and the ECM connector. 


Is the resistance below 10.0 ohms for each measurement? 


Yes >> Go to 5 


No >> Repair the Fuel Injector High-Side Control circuit for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


5. FUEL INJECTOR LOW-SIDE CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 


Measure the resistance of each Fuel Injector Low-Side Control circuit between the Fuel Injector harness connector 
and the ECM connector. 


Is the resistance below 10.0 ohms for each circuit? 


Yes >> Со 106 


Мо >> Repair the Fuel Injector Low-Side Control circuit for an open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


6. FUEL INJECTOR 
Measure the resistance between the terminals of each Fuel Injector. 
Is the resistance approximately 185k ohms (+/- 0.5%) for all injectors? 


Yes >> Go to 7 


No >> Replace Fuel Injector in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


7; ENGINE CONTROL MODULE (ЕСМ) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injectors and 
the Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 
With the ignition on and the ECM EGR Cooler Bypass command off. 
e Set Condition: 
The ECM does not detect voltage on the EGR Cooler Bypass Control circuit. 


Possible Causes 


INTERMITTENT CONDITION 
(K344) MAIN RELAY OUTPUT CIRCUITS OPEN 


(K53) EGR COOLER BYPASS CONTROL CIRCUIT SHORTED TO GROUND 
(K53) EGR COOLER BYPASS CONTROL CIRCUIT OPEN 

VALVE BLOCK ASSEMBLY 

ENGINE CONTROL MODULE 


Diagnostic Test 


1. CHECK FOR ACTIVE DTC 


NOTE: If the ECM detects and stores а DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 
Turn the ignition on. 
With the scan tool, erase ECM DTCs. 
Perform several ignition cycles, turning the ignition off for at least 10 seconds between each ignition cycle. 
Monitor the scan tool for ECM DTCs. 
Did this DTC set again? 
Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. CHECKING FOR OTHER DTCS 


NOTE: An open MAIN Relay power supply to the ECM will cause multiple DTC's including this DTC to set. 


NOTE: Check the ECM for other DTC's. If other DTC's are set with this DTC refer to the symptom list and 
perform the CHECKING THE ECM POWER AND GROUND CIRCUITS test before continuing. 


If the ECM power and ground circuits are functioning properly continue with this test. 
Yes >> Go To 3 
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3. (K344) MAIN RELAY OUTPUT CKTS OPEN 
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Turn the ignition off. 
Disconnect the Valve Block Assembly harness connector. 
Turn the ignition on. 


Using a 12-volt test light connected to ground, check all the (K344) 
Main Relay Output circuits at the Valve Block Assembly harness con- 
nector. 


Does the test light illuminate brightly on all circuits? 
Yes >> Go To 4 


No >> Repair Ше (K344) Main Relay Output circuit for an open. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


ASSEMBLY- 
VALVE 
BLOCK 

(DIESEL) 


81852adb 


4. (K53) EGR COOLER BYPASS CONTROL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 

Disconnect the ECM harness connectors. 

Measure the resistance between ground and the (K53) EGR Cooler 

Bypass Control circuit at the Valve Block Assembly harness connector. 
Is the resistance above 1000 ohms? 


Yes >> Со To 5 
No >> Repair the (K53) EGR Cooler Bypass Control circuit for a 
short to ground. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


mu 
1 mum 5 


ASSEMBLY- 
VALVE 
BLOCK 

(DIESEL) 


81852b13 
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5. (К53) EGR COOLER BYPASS CONTROL CIRCUIT OPEN 


PM 


Measure the resistance of the (K53) EGR Cooler Bypass Control circuit 
between the Valve Block Assembly harness connector and the ECM 
harness connector. 


Is the resistance below 10.0 ohms? 


Yes > Со То 6 

Мо >> Repair Ше (K53) EGR Cooler Bypass Control circuit for an 
open. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


6. VALVE BLOCK ASSEMBLY 


ASSEMBLY- 
VALVE 
BLOCK 

(DIESEL) 


00 no 
00 uo 


00 na 
00 Oo 


60 


MODULE- 
ENGINE 
CONTROL C2 
(DIESEL) 


81852b22 


Install a substitute Valve Block Assembly in place of the vehicle's Valve Block Assembly. 
NOTE: Ensure the ECM and Valve Block Assembly harness connectors are connected. 


Turn the ignition on. 
With the scan tool, check for this DTC to set again. 


Did this DTC set again? 


Yes >> Heplace and program the Engine Control Module in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No »» Replace the Valve Block Assembly. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 
With the ignition on and the ECM EGR Cooler Bypass command off. 
• Set Condition: 
The ECM detects a short to ground on the EGR Cooler Bypass Control circuit. 


Possible Causes 


INTERMITTENT CONDITION 
(K344) MAIN RELAY OUTPUT CIRCUITS OPEN 


(K53) EGR COOLER BYPASS CONTROL CIRCUIT SHORTED TO GROUND 
(K53) EGR COOLER BYPASS CONTROL CIRCUIT OPEN 

VALVE BLOCK ASSEMBLY 

ENGINE CONTROL MODULE 


Diagnostic Test 


1. cHECK FOR ACTIVE DTC 


NOTE: If the ECM detects and stores a DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 
Turn the ignition on. 
With the scan tool, erase ECM DTOs. 
Perform several ignition cycles, turning the ignition off for at least 10 seconds between each ignition cycle. 
Monitor the scan tool for ECM DTCs. 
Did this DTC set again? 
Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. CHECKING FOR OTHER DTCS 


NOTE: An open Main Relay power supply to the ECM will cause multiple DTC's including this DTC to set. 


NOTE: Check the ECM for other DTC's. If other DTC's are set with this DTC refer to the symptom list and 
perform the CHECKING THE ECM POWER AND GROUND CIRCUITS test before continuing. 


If the ECM power and ground circuits are functioning properly continue with this test. 
Yes >> Go To 3 
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3. (K344) MAIN RELAY OUTPUT CIRCUITS OPEN 
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Turn the ignition off. 

Disconnect the Valve Block Assembly harness connector. 

Turn the ignition on. 

Using a 12-volt test light connected to ground, check the (K344) Main 

Relay Output circuits at the Valve Block Assembly harness connector. 
Does the test light illuminate brightly? 


Yes >> Со То 4 


Мо >> Repair Ше (K344) Main Relay Output circuit for an open. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


ASSEMBLY- 
VALVE 
BLOCK 

(DIESEL) 


81852adb 


4. (K53) EGR COOLER BYPASS CONTROL CIRCUIT SHORTED TO GROUND 


Turn the ignition off. 
Disconnect the ECM harness connectors. 
Measure the resistance between ground and (K53) EGR Cooler Bypass 
Control circuit at Valve Block Assembly harness connector. 
Is the resistance above 1000 ohms? 


Yes >> Со To 5 
No >> Repair (K53) EGR Cooler Bypass Control circuit for a short 
to ground. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


mu 
1 mum 5 


ASSEMBLY- 
VALVE 
BLOCK 

(DIESEL) 


81852b13 
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5. (К53) EGR COOLER BYPASS CONTROL CIRCUIT OPEN 


PM 


Measure the resistance of (K53) EGR Cooler Bypass Control circuit 
between Valve Block Assembly harness connector and ECM harness 
connector. 


Is the resistance below 10.0 ohms? 


Yes >> Со То 6 

Мо >> Repair (K53) EGR Cooler Bypass Control circuit for ап 
open. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING). 


6. VALVE BLOCK ASSEMBLY 


ASSEMBLY- 
VALVE 
BLOCK 

(DIESEL) 


00 no 
00 uo 


00 na 
00 Oo 


60 


MODULE- 
ENGINE 
CONTROL C2 
(DIESEL) 


81852b22 


Install a substitute Valve Block Assembly in place of the vehicle's Valve Block Assembly. 
NOTE: Ensure the ECM and Valve Block Assembly harness connectors are connected. 


Turn the ignition on. 
With the scan tool, check for this DTC to set again. 


Did this DTC set again? 


Yes >> Heplace and program the Engine Control Module in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No »» Replace the Valve Block Assembly. 


Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


РМ ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1387 
P2427-EGR EGR COOLING VALVE CONTROL CIRCUIT HIGH 
mu екеу ү а и тү C DC DEM ис. MODULE. 
— г 
| | TOTALLY 
| ж | INTEGRATED 
FUSE FUSE T POWER 
| 18 2 FUSE 
| 40A 15A 0 26 
| 15А | 
NA 
| | 
Це IEEE ~ ____] 
7Y св 2Ye8 6Үсі 5 Y C10 
[^ ^ 771 мори. K343 
P P: p | БОК | ENGINE 18 
ВМ. BR DBILB | SOLENOID ү: DBILG 
CAM d 4 \ C100 
1 У 6105 4 A 6103 — e 5008 13 ет 
Џ 
K344 КЗ BR 
2 18 2 : 
12 DBILB Dai BRL 
RDNL 
| 5 C100 € 5103 
e 5027 кә 17 
[yn 12 
12 BR Bu Каз 
RDIVL 2 2 
| BRIGY BRL. 
89 
ре _ RELAY: е е е 5104 $ У 6101 
Б MAIN | | 
| | (IN F/RB) em кш K344 K35 eu 
mE Eg J 2 20 20 2 16 
У ВУ BRIGY BRIGY BRIGY DBT BR/YL 
L- -] Ab x xb os 
ASSEMBLY. 
FUSED FUSED WE 
MAIN MAIN 
RELAY RELAY BLOCK 2 
OUTPUT OUTPUT VALVE- 
EGR AIR 
EGRCOOLER BOOST FLOW 
BYPASS ^ PRESSURE CONTROL 
CONTROL CONTROL 
2 5 
K53 K147 
2 2 
DBILG DB/OR BRNT BRAVT BK 
9 1 ПА e104 
K601 K604 1924 
2 2 2 
BRAT BRANT BK 
е 5108 
ы НАС _ ISL— Па ML 1924 
| EGRCOOLER BOOST EGR EGR | ЈЕ 18 
| BYPASS PRESSURE AIRFLOW AIRFLOW | CONTROL BK 
| CONTROL CONTROL CONTROL CONTROL 3 л с100 
VALVE VALVE | 
| CONTROL SIGNAL | 1909 
16 
SS SS опао BKAVT 
е 6110 


81814014 


For a complete wiring diagram Refer to Section 8W 


9 - 1388 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ——————— — — — —— PM 


е When Monitored: 
With the ignition on and the ECM EGR Cooler Bypass command on. 
• Set Condition: 
The ECM detects excessive current on the EGR Cooler Bypass Control circuit. 


Possible Causes 


INTERMITTENT CONDITION 


(K53) EGR COOLER BYPASS CONTROL CIRCUIT SHORTED TO VOLTAGE 
VALVE BLOCK ASSEMBLY 
ENGINE CONTROL MODULE 


Diagnostic Test 


1. cHECK FOR ACTIVE DTC 


NOTE: If the ECM detects and stores a DTC, the ECM also stores the engine/vehicle operating conditions 
under which the DTC was set. Some of these conditions are displayed on the scan tool at the same time the 
DTC is displayed. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 
Turn the ignition on. 
With the scan tool, erase ECM DTOs. 
Perform several ignition cycles, turning the ignition off for at least 10 seconds between each ignition cycle. 
Monitor the scan tool for ECM DTCs. 

Did this DTC set again? 


Yes >> Go То 2 


Мо >> Refer to the *СНЕСК!МС FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. CHECKING FOR OTHER DTCS 


NOTE: An open Main Relay power supply to the ECM will cause multiple DTC's including this DTC to set. 


NOTE: Check the ECM for other DTC's. If other DTC's are set with this DTC refer to the symptom list and 
perform the CHECKING THE ECM POWER AND GROUND CIRCUITS test before continuing. 


If the ECM power and ground circuits are functioning properly continue with this test. 
Yes >> Go To 3 


РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1389 


3. (K53) EGR COOLING VALVE CONTROL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 
Disconnect the Valve Block Assembly harness connector. 

Disconnect the ECM harness connector. SH 
Remove the Main Relay. 2 

Connect a jumper wire between cavity B7 and cavity B9 of the Main 
Relay connector. 

Turn the ignition on. 


Measure the voltage of the (K53) EGR Cooler Bypass Control circuit at Я по 
the Valve Block Assembly harness connector. 1 обо А 


Is Ше voltage above 1.0 volt? 


ASSEMBLY- 
VALVE 


Yes >> Repair the (K53) EGR Cooler Bypass Control circuit for а 


short to voltage. BLOCK 

Perform the ECM Verification Test Ver. 1 (Refer to 9 - DIESES 

ENGINE - DIAGNOSIS AND TESTING). 81852d5a 
No >> Replace the Valve Block Assembly in accordance with the 


Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9 - 1390 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 
P2500-GENERATOR LAMP/L-TERMINAL CONTROL CIRCUIT LOW 


71 MODULE- 
| GEN CHARGE CHARGE | ENGINE 
| OUTPUT INDICATOR INDICATOR Башы 
SIGNAL SIGNAL SIGNAL 
м Y C1 26 Y €1 плус 
K92 6329 6329 
2 2 2 
BRIYL VTIOR ҮТЮК 
% е 5005 
им ЕГЕХ с100 
K92 6329 
2 2 
BR VTIOR 
GENERATOR 


/——- BLACK 
| 2 
с 
ocoooooooooooooooooocoo 
1 nu nag ocooooooooooooooooagoaoono 
oooo0000p00000000000000 


28 
50 


72 
94 


Ги] азаазаозазазозаззазавзавзвао 
ООООООоОООООООООООООООоО 
ЧЕНЕ. nagaogamaagaagagagugumuuuimuuuUli uai 


ЕЕЕ ЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕ& 


гү E с 
LI 1-І 
73 
MODULE- 
ENGINE 
CONTROL C1 
(DIESEL) 


81814092 


For а complete wiring diagram Refer to Section 8W 


РМ--------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1391 


e When Monitored: 
With the ignition on. 


e Set Condition: 
The ECM detects an open or short to ground on the Charge Indicator Signal circuit. 


Possible Causes 


INTERMITTENT DTC 
(G329) CHARGE INDICATOR SIGNAL CIRCUIT SHORTED TO GROUND 


(G329) CHARGE INDICATOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 
GENERATOR 


ENGINE CONTROL MODULE (ECM) 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is АСТМЕ 


Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
Test drive the vehicle 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go То 2 


Мо >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (G329) CHARGE INDICATOR SIGNAL CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 


Disconnect the Generator harness connector. за 
Disconnect the Engine Control Module (ЕСМ) harness connector. Ф 


Measure Ше resistance between ground and Ше (2329) Charge Indica- (бој 
tor Signal circuit in the Generator harness connector. = 1 ‘oe 
Is the resistance above 1000 ohms? BLACK 
Yes >> Союз = 
No >> Repair the (G329) Charge Indicator Signal circuit for a short JL 
to ground. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 


ENGINE - DIAGNOSIS AND TESTING) 
GENERATOR 
(DIESEL) 


8185ac6d 


9 - 1392 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 


3. (0329) CHARGE INDICATOR SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 


PM 


Measure the resistance of the (0329) Charge Indicator Signal circuit 
between the Generator harness connector and the Engine Control Mod- 
ule (ECM) harness connector. 


Is the resistance below 10.0 ohms? 
Yes >> Go to 4 


No >> Repair the (G329) Charge Indicator Signal circuit for an 
open circuit or high resistance. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 
ENGINE - DIAGNOSIS AND TESTING) 


4. GENERATOR 


ED 
b Ж] 


— 


GENERATOR 
(DIESEL) 


2627 


1 үрүп сососсососсосопонпо5бо 


D 


соесососвссосесевсуесисивиеививие 50 


ввсаовввсвгсовсвсвсввсогв 72 
сососпсоссоссосопоссососо 


73 
MODULE- 
ENGINE 
CONTROL C1 


(DIESEL) 8185ac88 


Turn the ignition off. 

Replace the Generator. 

With the scan tool, Clear DTCs. 

Test drive the vehicle. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Со to 5 
No >> Test complete 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


D. ENGINE CONTROL MODULE (ЕСМ) 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Generator and the 


Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Нера as necessary. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Heplace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1393 
P2501-GENERATOR LAMP/L-TERMINAL CONTROL CIRCUIT HIGH 


“7 MODULE- 
| GEN CHARGE CHARGE | ENGINE 
| OUTPUT INDICATOR INDICATOR Башы 
SIGNAL SIGNAL SIGNAL 
м Y C1 26 Y €1 плус 
K92 6329 6329 
2 2 2 
BRIYL VTIOR ҮТЮК 
% е 5005 
им ЕГЕХ с100 
K92 6329 
2 2 
BR VTIOR 
GENERATOR 


/——- BLACK 
| 2 
с 
ocoooooooooooooooooocoo 
1 nu nag ocooooooooooooooooagoaoono 
oooo0000p00000000000000 


28 
50 


72 
94 


Ги] азаазаозазазозаззазавзавзвао 
ООООООоОООООООООООООООоО 
5 ЧЕНЕ. nagaogamaagaagagagugumuuuimuuuUli uai 


ЕЕЕ ЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕ& 


гү E с 
LI 1-І 
73 
MODULE- 
ENGINE 
CONTROL C1 
(DIESEL) 


81814092 


For а complete wiring diagram Refer to Section 8W 


9 - 1394 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ------------- PM 


e When Monitored: 
With the ignition on. 


e Set Condition: 
The ECM detects a short to voltage on the Charge Indicator Signal circuit. 


Possible Causes 


INTERMITTENT DTC 


(G329) CHARGE INDICATOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 
GENERATOR 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 15 ACTIVE 


Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
Test drive the vehicle 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go To 2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. (G329) CHARGE INDICATOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 
Turn the ignition off. 


Disconnect the Generator harness connector. 

Disconnect the Engine Control Module (ECM) harness connector. чат 
Remove the Main Relay. (C2) 
Connect a jumper wire between cavity B7 and cavity B9 of the Main л 1 L 
Relay connector. BLACK 


Turn the ignition on. 

Measure the voltage of the (2329) Charge Indicator Signal circuit at the 

Generator harness connector. | ИДЕ | 
Is the voltage below 1.0 volt? 

Yes >> Go to З 

No >> Repair the (G329) Charge Indicator Signal circuit for a short cen 


to voltage. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - 1998 


ENGINE - DIAGNOSIS AND TESTING) 


РМ-------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1395 


d. GENERATOR 

Turn the ignition off. 

Replace the Generator. 

With the scan tool, Clear DTCs. 

Test drive the vehicle. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Go to 4 


No >> Test complete 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


4. ENGINE CONTROL MODULE (ECM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Generator and the 
Engine Control Module (ECM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Replace the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9 - 1396 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL PM 
P2533-IGNITION SWITCH RUN/START POSITION CIRCUIT 
ЕЕ НЕТ 22-22... MODULE- 
| 1 | TOTALLY 
| А | Bis) | FLECTRONICS | INTEGRATED 
| | | POWER 
| FUSE FUSE Tm 
| М ( ii | ентом IGNITION | 
x о | мн FUEL SWITCH STARTER | | 
| OUTPUT STARTER PUMP OUTPUT CONTROL | 
| T | (RUN-START) CONTROL CONTROL (START) OUTPUT | | 
FUSE FUSE ы 
| 23 д 26 
| 15А 15А | 
Y | 
| | 
| 
| 
ым ————-———— ———— ВБ а -4---24--24 ----24- - ------ -- | 
муе түсв 2 св 6610 5 усло 47611 2Ye2 4Үс2 0 үсз 31010 
K344 K343 
18 18 
DB/LB овде 
e soos 4 ^: C100 E 
A935 A14 K542 "T 16 
2 12 12 5 р мису 
RDILB RDL BR 15 BRL г 
ОТНЕК PKIGY 
€ 50091 V C105 MODULES е S103 12 X 6100 
4 д C103 #961 
e 5003 2 
A935 АА K542 10 PKILB 
2 0 » OTHER 
RDILB ШИЛ BR MODULES 
-—— SS — — — на F202 1752 ки as oM 
| 86 B9 RELAY à : : F961 
RELAY | BLock iu А OMM 2 
| MAIN | PKILB 
| 
| 
| вю Y у ва | 
| | m 
--------------- — 
ni Bi 
ки г! 
2 ЕТІГІН — STARTER 
ка, | CONTROL 
OUTPUT | 
=a 
де her ser в Дет 96A C1 
aN А STARTER FUEL IGNITION ___| MODULE. 
RELAY IGNITION CONTROL PUMP SWITCH lou. 
CONTROL SWITCH CONTROL OUTPUT CONTROL 
OUTPUT (START) | 
(RUN-START) 


———————————————————————————————————— 


81814037 


For а complete wiring diagram Refer to Section 8W 


РМ —Л————— ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1397 


Possible Causes 


CHECK THE ECM POWER AND GROUNDS 
ENGINE CONTROL MODULE 


Diagnostic Test 


1 . VERIFY CURRENT DTC 


Turn the ignition on. 

With the scan tool, erase ECM DTOs. 

Perform several engine run cycles, turning the ignition off for at least 20 seconds between each engine run cycle. 
With the scan tool, read the ECM DTOs. 


Did this DTC set again? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. CHECK POWER AND GROUNDS 
Refer to symptom Checking the ECM Power and Grounds. 


Are the ECM Power and Ground circuits o.k.? 


Yes »» Heplace the ECM in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Hepair as necessary. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9 - 1398 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL PM 
P2534-IGNITION SWITCH RUN/START POSITION CIRCUIT LOW 
Е MU = зне RUE X Ns = MODULE- 
| 1 | TOTALLY 
| А | Bis) | FLECTRONICS | INTEGRATED 
POWER 
| FUSE FUSE | | | 
a Qu | USED | 
| ША n" IGNITION ШЕШ 
x юж | SWITCH FUEL SWITCH STARTER | | 
| OUTPUT STARTER PUMP OUTPUT CONTROL | 
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FUSE FUSE ы | 
| 23 д 26 | 
| 15А 15А 
| | | 
| | 
| | 
Мат а М а СИ. аА  ——, -—— -———— - — —— -.———————— | 
муе түсв 2 св 6610 5 усло 47611 2Ye2 4Үс2 0 үсз 31010 
K344 K343 
18 18 
DB/LB овде 
A935 A14 K542 "T 16 
20 12 12 А 202 YLIGY 
RDILB RDL BR 15 BRL г 
OTHER PKIGY 
е 50091 У C105 MODULES е 5103 12 Y 6100 
4 л C103 F964 
e 5003 2 
A935 АА K542 10 PKILB 
А 1 1 OTHER 
RDILB ВОМ. BR MODULES 
F202 1752 ки m oM 
rt T — | Г FUSE ; р | 
Er E CELL "б 
| MAIN | PKILB 
| | 
| вю Y у ва | 
| | p. 
--------------- — 
ni Bi 
ки г! 
2 ЕТІГІН — STARTER 
n | CONTROL 
OUTPUT | 
=a 
де her ser в Дет 96A C1 
Гоа А 7 STARTER FUEL IGNITION ____| MODULE. 
RELAY IGNITION CONTROL PUMP SWITCH lou. 
CONTROL SWITCH CONTROL OUTPUT CONTROL 
OUTPUT (START) | 
(RUN-START) 


———————————————————————————————————— 


81814037 


For а complete wiring diagram Refer to Section 8W 


РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9- 1399 


Possible Causes 


CHECK THE ECM POWER AND GROUNDS 
ENGINE CONTROL MODULE 


Diagnostic Test 


1 . VERIFY CURRENT DTC 


Turn the ignition on. 

With the scan tool, erase ECM DTOs. 

Perform several engine run cycles, turning the ignition off for at least 20 seconds between each engine run cycle. 
With the scan tool, read the ECM DTOs. 


Did this DTC set again? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. CHECK POWER AND GROUNDS 
Refer to symptom Checking the ECM Power and Grounds. 


Are the ECM Power and Ground circuits o.k.? 


Yes »» Heplace the ECM in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Hepair as necessary. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9- 1400 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL PM 
P2535-IGNITION SWITCH RUN/START POSITION CIRCUIT HIGH 
Е MU = ME cU DORUM X Xs Pose TS MODULE- 
| 1 | TOTALLY 
| А | Bis) | FLECTRONICS | INTEGRATED 
POWER 
| FUSE FUSE | | | 
a Qu | USED | 
| ША n" IGNITION IGNITION 
м фа SWITCH FUEL SWITCH STARTER | 
| 
| OUTPUT STARTER PUMP OUTPUT CONTROL | 
| + | (RUN-START) CONTROL CONTROL (START) OUTPUT | 
FUSE FUSE ы | 
| 23 д 26 | 
| 15А 15А 
| | | 
| | 
| | 
Мат а М а СИ. аА  ——, -—— -———— - — —— -.———————— | 
муе түсв 2 св 6610 5 усло 47611 2Ye2 4Үс2 0 үсз 31010 
K344 K343 
18 18 
DB/LB овде 
A935 A14 K542 "T 16 
20 12 12 А 202 YLIGY 
RDILB RDL BR 15 BRL г 
OTHER PKIGY 
е 50091 У C105 MODULES е 5103 12 Y 6100 
4 л C103 F964 
e 5003 2 
A935 АА K542 10 PKILB 
А 1 1 OTHER 
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rt T — | Г FUSE ; р | 
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| | 
| вю Y у ва | 
| | p. 
--------------- — 
ni Bi 
ки г! 
2 ЕТІГІН — STARTER 
n | CONTROL 
OUTPUT | 
=a 
де her ser в Дет 96A C1 
Гоа А 7 STARTER FUEL IGNITION ____| MODULE. 
RELAY IGNITION CONTROL PUMP SWITCH lou. 
CONTROL SWITCH CONTROL OUTPUT CONTROL 
OUTPUT (START) | 
(RUN-START) 


———————————————————————————————————— 


81814037 


For а complete wiring diagram Refer to Section 8W 


РМ-------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1401 


Possible Causes 


CHECK THE ECM POWER AND GROUNDS 
ENGINE CONTROL MODULE 


Diagnostic Test 


1 . VERIFY CURRENT DTC 


Turn the ignition on. 

With the scan tool, erase ECM DTOs. 

Perform several engine run cycles, turning the ignition off for at least 20 seconds between each engine run cycle. 
With the scan tool, read the ECM DTOs. 


Did this DTC set again? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. CHECK POWER AND GROUNDS 
Refer to symptom Checking the ECM Power and Grounds. 


Are the ECM Power and Ground circuits o.k.? 


Yes »» Heplace the ECM in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Hepair as necessary. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9 - 1402 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ———————————— ————————————— РМ 
B10B3 - CABIN HEATER 1 CONTROL CIRCUIT 


For a complete wiring diagram Refer to Section 8W 


е When Monitored: 
With the ignition on. 


e Set Condition: 
A Cabin Heater (РТС) #1 error message has been received over the CAN bus from the ПРМ. 


Possible Causes 


INTERMITTENT DTC 


DTC SET IN TOTALLY INTEGRATED POWER MODULE (TIPM) 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: This DTC will set if the Engine Control Module (ECM) receives a message from the TIPM indicating 
that a PTC Heater Relay DTC is present. 
Ignition on, engine not running. 
With the scan tool, Clear ОТС$ in the Engine Control Module (ECM). 
With the scan tool, actuate the PTC Heater Relay 1. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. ENGINE CONTROL MODULE (ECM) 
With the scan tool, select View DTCs in the Totally Integrated Power Module. 


Is there a stored or active PTC Heater Relay DTC present in the TIPM? 


Yes >> Hefer to 24 - HVAC — ELECTRICAL DIAGNOSTICS for diagnostic procedures and for further possible 
causes. 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1403 
B10B7 - CABIN HEATER 2 CONTROL CIRCUIT 


For a complete wiring diagram Refer to Section 8W 
е When Monitored: 
With the ignition on. 
• Set Condition: 
A Cabin Heater (РТС) #2 error message has been received over the CAN bus from the Totally Integrated 
Power Module. 


Possible Causes 


INTERMITTENT DTC 


DTC SET IN TOTALLY INTEGRATED POWER MODULE (TIPM) 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. prc is ACTIVE 


NOTE: This DTC will set if the Engine Control Module (ECM) receives a message from the Totally Integrated 
Power Module indicating that a PTC Heater Relay DTC is present. 
Ignition on, engine not running. 
With the scan tool, Clear DTCs in the Engine Control Module (ECM). 
With the scan tool, actuate the PTC Heater Relay 2. 
With the scan tool, select View DTCs. 
Is the status Active for this DTC? 


Yes >> Go To2 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. ENGINE CONTROL MODULE (ECM) 
With the scan tool, select View DTCs in the Totally Integrated Power Module. 


Is there a stored or active PTC Heater Relay DTC present in the Totally Integrated Power Module? 


Yes >> Hefer to 24 - HVAC — ELECTRICAL DIAGNOSTICS for diagnostic procedures and for further possible 
causes. 


No >> Нерасе the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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B1C32- AIRBAG DEPLOYMENT DETECTED 


е When Monitored: 
With the ignition on. 
e Set Condition: 
The ACM sends a CAN Bus message to the ECM indicating that the airbags have been deployed. 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. 


Diagnostic Test 


1. отс EXPLANATION 


NOTE: This DTC indicates that the vehicle has been in an accident and the airbag module has deployed the 
airbags. 


View Repair. 


Yes >> Test Complete. 
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B2189-IGNITION START CONTROL CIRCUIT HIGH 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
With the ignition on. 


e Set Condition: 
The TIPM detects a short to voltage condition in the Fused Ignition Switch Output (Start) circuit. 


Possible Causes 


FUSED IGNITION SWITCH OUTPUT (START) CIRCUIT SHORT TO VOLTAGE 


ENGINE CONTROL MODULE 
TIPM 


Diagnostic Test 


1. CHECK FOR АСТМЕ DTC 


With the scan tool, read the active DTC’s. 
Cycle the ignition switch from off to on, leaving the ignition on for a minimum of 10 seconds. 
With the scan tool, read the active DTC’s. 


Does the scan tool display this DTC as active? 


Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 


2. ENGINE CONTROL MODULE 
Turn the ignition off. 
Disconnect the Engine Control Module harness connectors. 
Turn the ignition on, wait 10 seconds. 
With the scan tool, read TIPM DTCs. 
Did DTC B2188-IGNITION START CONTROL CIRCUIT HIGH change from active to stored? 


Yes >> Replace the Engine Control Module in accordance with the service information. 


No >> Check the Fused Ignition Switch Output (START) circuit for a short to voltage. If this circuit is not 
shorted to voltage, replace the TIPM. 
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U0002-CAN C BUS OFF PERFORMANCE 


For a complete wiring diagram Refer to Section 8W 


Possible Causes 


INTERMITTENT DTC 


CAN BUS OPEN OR SHORTED CONDITION 
TOTALLY INTEGRATED POWER MODULE (TIPM) 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 15 ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear ОТС$ in the Engine Control Module (ECM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 
Start the engine. 

Allow the engine to reach normal operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag- 
nostic procedures and for further possible causes. 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE MODULE 


For a complete wiring diagram Refer to Section 8W 


е When Monitored: 
Continuously while the system is active. 


e Set Condition: 
The ECM doesn't receive a Bus Message from the Anti-lock Brake Module. 


Possible Causes 


INTERMITTENT DTC 


CAN BUS OPEN OR SHORTED CONDITION 


ANTI-LOCK BRAKE MODULE 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. отс 16 ACTIVE 

Ignition on, engine not running. 

With the scan tool, Clear ОТС$ in the Engine Control Module (ECM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 
Start the engine. 

Allow the engine to reach normal operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag- 
nostic procedures and for further possible causes. 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE (TIPM) 


For a complete wiring diagram Refer to Section 8W 


e When Monitored: 
Continuously while the system is active. 


e Set Condition: 
The ECM doesn’t receive a Bus Message from the Totally Integrated Power Module. 


Possible Causes 


INTERMITTENT DTC 


CAN BUS OPEN OR SHORTED CONDITION 


TOTALLY INTEGRATED POWER MODULE (TIPM) 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. DTC 15 ACTIVE 


Ignition on, engine not running. 

With the scan tool, Clear DTCs in the Engine Control Module (ECM). 

Monitor the scan tool for at least two minutes. 

Cycle the ignition key off and on several times, leaving the ignition on for at least 10 seconds at a time. 
Start the engine. 

Allow the engine to reach normal operating temperature. 

With the scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag- 
nostic procedures and for further possible causes. 


No >> Refer to the "CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 
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U0415-IMPLAUSIBLE DATA RECEIVED FROM ABS 


For a complete wiring diagram Refer to Section 8W 


е When Monitored: 
Continuously while the system is active. 


e Set Condition: 
An error message has been received over the bus from the Anti-lock Brake Module. 


Possible Causes 


INTERMITTENT DTC 


CAN BUS OPEN OR SHORTED CONDITION 


ANTI-LOCK BRAKE MODULE 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. АСТМЕ DTC 

NOTE: Diagnose all CAN B and C communication DTCs before continuing. 
Ignition on, engine not running. 

With a scan tool, view DTCs. 


Is the status Active for this DTC? 


Yes >> Go То 2 


Мо >> Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


2. COMMUNICATION DTCS PRESENT IN THE ANTI-LOCK BRAKE MODULE 
With a scan tool check for DTCs in the Anti-lock Brake Module. 
Are there any CAN bus DTCs active in the Anti-lock Brake Module at this time? 


Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for addi- 
tional vehicle communication diagnostic procedures. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No >> Replace and program the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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U0431-IMPLAUSIBLE DATA RECEIVED FROM TIPM 


For a complete wiring diagram Refer to Section 8W 


е When Monitored: 
Continuously while the system is active. 


e Set Condition: 
An error message has been received over the bus from the Totally Integrated Power Module (TIPM). 


Possible Causes 


INTERMITTENT DTC 


CAN BUS OPEN OR SHORTED CONDITION 


TOTALLY INTEGRATED POWER MODULE (TIPM) 
ENGINE CONTROL MODULE (ECM) 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. АСТМЕ ОТС 

NOTE: Diagnose all CAN B and C communication DTCs before continuing. 
Ignition on, engine not running. 

With a scan tool, view DTCs. 


Is the status Active for this DTC? 


Yes >> Go То 2 


Мо >> Refer to Ше INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


2. COMMUNICATION DTCS PRESENT IN THE TOTALLY INTEGRATED POWER MODULE (TIPM) 
With a scan tool check for DTCs in the Transmission Control Module (TIPM). 
Are there any CAN bus DTCs active in the Totally Integrated Power Module (TIPM) at this time? 


Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for addi- 
tional vehicle communication diagnostic procedures. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No >> Нерасе and program the Engine Control Module (ECM) in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


РМ----------------------- ENGINE ELECTRICAL DIAGNOSTICS - DIESEL 9 - 1411 
*ENGINE CRANKS BUT WILL NOT START 


For a complete wiring diagram Refer to Section 8W 


Possible Causes 


INTAKE SYSTEM RESTRICTION 
ECM CODES PRESENT 

ECT SENSOR 

ENGINE CONTROL MODULE 


ENGINE DRIVE CHAIN/BELT 

FUEL SUPPLY CONTAMINATION 

SUPPLY SIDE FUEL SYSTEM PRESSURE 
FUEL SYSTEM RESTRICTION 

GLOW PLUGS 

SKREEM CODES PRESENT 


Diagnostic Test 


1. ECM CODES PRESENT 


NOTE: The ECM must have proper power and ground connections for the following tests to be valid. Refer 
to Checking the ECM Power and Grounds in the symptom list. 

Turn the ignition on. 

With the scan tool, read the ECM DTOs. 


Does the scan tool display any ECM DTCs? 


Yes >> Refer to symptom list for problems related to ECM DTC. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go То 2 


2. SKREEM CODES PRESENT 
With the scan tool, read the SKREEM DTOs. 
Does the scan tool display any SKREEM DTCs? 


Yes >> Hefer to symptom list for problems related to SKREEM DTC. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go To З 


3. CHECK FOR INTAKE SYSTEM RESTRICTIONS 


Turn the ignition off. 

Ensure vehicle has adequate fuel supply in fuel tank. 

Inspect all air intake and turbocharger related hoses/tubes and connections. 

Inspect the air filter for excessive dirt, soiling or other problems that may cause restricted air flow. 


Were any problems found? 


Yes >> Hepair or replace as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Goto4 
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4. ECT SENSOR 


Using a temperature probe, check the vehicle temperature near the ECT Sensor. 
Turn the ignition on. 

With the scan tool in Sensors, read the ECT Sensor temperature. 

Compare the temperature probe reading with the scan tool reading. 


Are the two readings within 10°С of each other? 


Yes >> Со To 5 


No >> Hepair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


D. GLOW PLUGS 


NOTE: Prior to performing this test, be sure to check the Glow Plug Relay operation. Refer to CHECKING 
GLOW PLUG OPERATION for the related symptom(s). 


Refer to the Service Information and check the Glow Plugs for proper operation. 
Are the Glow Plugs operating properly? 
Yes >> Со То 6 


Мо >> Repair as necessary. 
Perform the ECM Verification Test Мег. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


6. FUEL SYSTEM RESTRICTION 
Inspect the fuel system lines for restrictions, leaks or other problems. 


NOTE: Refer to the Service Information to ensure that the fuel system is properly primed. An unprimed sys- 
tem or excessive air in the supply system will cause a no-start condition. 


Is there any evidence of problems? 


Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go To 7 


7. FUEL CONTAMINATION 


Inspect the fuel supply for contamination. 


Is the fuel contaminated? 


Yes >> Refer to the Service Information to remove and replace fuel throughout the fuel system. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go То 8 


8. SUPPLY SIDE FUEL SYSTEM PRESSURE 


Refer to the Service Information and perform the Supply Side Fuel System Pressure Test. 


Is the fuel pressure within specification? 


Yes >> Go To 9 


No >> Hepair as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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9. ENGINE DRIVE CHAINS 


Refer to the Service Information to ensure the Engine Drive Chains are installed correctly and the camshaft and 
crankshaft gears are timed correctly. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Heplace and program the Engine Control Module in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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For а complete wiring diagram Refer to Section 8W 
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Possible Causes 


BATTERY CABLES 

LOW BATTERY/POOR BATTERY CONNECTION 
CLUTCH INTERLOCK SWITCH INPUT 
MECHANICAL PROBLEM 


SKIM CODES PRESENT 

STARTER MOTOR 

TOTALLY INTEGRATED POWER MODULE 

(T750) STARTER CONTROL OUTPUT CIRCUIT SHORT TO GROUND 
(T750) STARTER CONTROL OUTPUT CIRCUIT OPEN 


Diagnostic Test 


1. BATTERY CABLES 


NOTE: Ensure there are no Active DTC's in the ECM or TIPM. If the ECM or TIPM have Active DTC's, repair 
these DTC's before continuing with No Crank diagnosis. 
Turn the ignition off. 


NOTE: The battery must be fully charged before diagnosing a no crank condition. 
Inspect the battery cables for corrosion, looseness or other problems. 


Is there evidence of problems? 


Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Go То 2 


2. ECM POWER AND GROUND CIRCUITS 


Refer to CHECKING THE ECM POWER AND GROUNDS to check for proper ignition, battery and ground supply to 
the ECM. 


Are the Ignition, Battery and Ground supply circuits functioning properly at the ECM? 


Yes >> Go To 3 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Hepair as necessary. 


3. SKIM CODES PRESENT 


Turn the ignition on. 
With the scan tool, read the SKIM DTCs. 


Does the scan tool display any SKIM DTCs? 


Yes >> Refer to symptom list for problems related to SKIM. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Со То 4 
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4. CHECKING STARTER OPERATION 


NOTE: The Starter Motor Fuse in the TIPM must not be open for this test to be valid. Check the condition 
of the Starter Motor Fuse in the TIPM. If the fuse is open, replace and attempt to crank the engine. 
Turn the ignition off. 
Disconnect the (T750) Starter Control Output circuit at the Starter Motor. 
With a 12—volt test light connected to ground, probe the (T750) Starter Control Output circuit. 
Fully depress the clutch pedal. 
While observing the test light, turn the ignition switch to the Crank/Start position. 
Is the test light illuminated brightly? 
Yes >> Со To 5 


No >> Go To 6 


5. MECHANICAL PROBLEM 


Turn the ignition off. 
Attempt to manually rotate the crankshaft 3609. 


Is the crankshaft able to rotate 360“? 


Yes >> Нерасе the Starter Motor. 

Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
No >> Repair the engine mechanical problem. 

Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


6. VERIFY CLUTCH SWITCH INPUTS 


Turn the ignition on. 


With the scan tool, read the Clutch Upstop Switch and Clutch Interlock Switch inputs while fully depressing and 
releasing the clutch pedal. 


Does the input for both switched change state while fully depressing and releasing the clutch pedal? 


Yes >> Go То 7 

No >> Hefer to the Service Information related to the Clutch Switch. Repair or replace Clutch Switch or Clutch 
Switch circuitry as necessary to correct Clutch Switch input to the ECM. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


7; (T750) STARTER CONTROL OUTPUT CIRCUIT OPEN 


Turn the ignition off. 
Disconnect the TIPM C8 harness connector. 
Connect the (1750) Starter Control Output wire (at the Starter) to ground. 


Using a 12-volt test light connected to 12-volts, check the (T750) Starter Relay Output circuit at the TIPM C8 har- 
ness connector. 


Does the test light illuminate brightly? 


Yes >> Go To 8 


No >> Repair the (T750) Starter Relay Output circuit for an open. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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8. (T750) STARTER CONTROL OUTPUT CIRCUIT SHORT TO GROUND 
Measure the resistance between ground and the (T750) Starter Control Output circuit. 


Is the resistance above 1000 ohms? 


Yes >> Со То 9 


Мо >> Repair the (T750) Starter Control Output circuit for a short to ground. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


9. CHECK WIRING, CONNECTORS AND TERMINALS 


Turn the ignition off. 

Check the wiring, connectors and terminals associated with the Starter Relay, Main Relay and Clutch Switch cir- 
cuits. Check for poor terminal contact, corrosion, spread terminals, improper connections or other problems that 
could cause an intermittent condition. 


Were any problems found? 


Yes >> Repair or replace wiring, connector or terminals as necessary. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 


No >> Нерасе the TIPM in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1 (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
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* АСК OF ENGINE POWER 


For a complete wiring diagram Refer to Section 8W 


Possible Causes 


AIR IN FUEL SYSTEM 

FUEL INJECTOR CLASSIFICATION 
BRAKE SWITCH PROBLEM 

EGR SYSTEM PROBLEM 

BOOST PRESSURE PROBLEM 
LOW ENGINE COMPRESSION 


FUEL DELIVERY SYSTEM RESTRICTION 
ENGINE DRIVE BELT/CHAIN 

FUEL INJECTOR(S) 

FUEL INJECTION PUMP 

FUEL SYSTEM CONTAMINATION 

FUEL SYSTEM LEAK 

TURBOCHARGER 


Diagnostic Test 


1. CHECKING FOR ECM ОТС$ 


WARNING: HIGH-PRESSURE FUEL LINES DELIVER DIESEL FUEL UNDER EXTREME PRESSURE FROM THE 
INJECTION PUMP TO THE FUEL INJECTORS. THIS MAY BE AS HIGH AS 23,200 PSI (1600 BAR). USE 
EXTREME CAUTION WHEN INSPECTING FOR HIGH-PRESSURE FUEL LEAKS. 


WARNING: FUEL UNDER THIS AMOUNT OF PRESSURE CAN PENETRATE SKIN CAUSING PERSONAL 
INJURY OR DEATH. INSPECT FOR HIGH-PRESSURE FUEL LEAKS WITH A SHEET OF CARDBOARD. WEAR 
SAFETY GOGGLES AND ADEQUATE PROTECTIVE CLOTHING WHEN SERVICING FUEL SYSTEM. 

Turn the ignition on. 

With the scan tool, read the ECM DTCs. 


Are there any DTCs present? 


Yes >> Refer to symptom list for problems related to this DTC. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Go To 2 


2. CHECKING THE BRAKE SWITCH ADJUSTMENT 
Refer to the Service Information and check for proper Brake Switch adjustment. 


Is the Brake Switch adjusted correctly? 


Yes >> до 103 


Мо >> Adjust or replace the Brake Switch as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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d. EGR SYSTEM 
Refer to the symptom list and perform the CHECKING THE EGR SYSTEM test. 
Were any problems found during the EGR System test? 


Yes >> Hepair or replace as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> 4 


4. FUEL SYSTEM LEAK 
Turn the ignition off. 


WARNING: HIGH-PRESSURE FUEL LINES DELIVER DIESEL FUEL UNDER EXTREME PRESSURE FROM THE 
INJECTION PUMP TO THE FUEL INJECTORS. THIS MAY BE AS HIGH AS 23,200 PSI (1600 BAR). USE 
EXTREME CAUTION WHEN INSPECTING FOR HIGH-PRESSURE FUEL LEAKS. 


WARNING: FUEL UNDER THIS AMOUNT OF PRESSURE CAN PENETRATE SKIN CAUSING PERSONAL 
INJURY OR DEATH. INSPECT FOR HIGH-PRESSURE FUEL LEAKS WITH A SHEET OF CARDBOARD. WEAR 
SAFETY GOGGLES AND ADEQUATE PROTECTIVE CLOTHING WHEN SERVICING FUEL SYSTEM. 

Inspect the entire fuel system for leakage. 


Is there any evidence of leakage? 


Yes >> Hepair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со To 5 


D. FUEL SYSTEM CONTAMINATION 


NOTE: Mixing any other fuels such as gasoline or kerosine can cause this symptom to occur. 
Turn the ignition off. 


WARNING: HIGH-PRESSURE FUEL LINES DELIVER DIESEL FUEL UNDER EXTREME PRESSURE FROM THE 
INJECTION PUMP TO THE FUEL INJECTORS. THIS MAY BE AS HIGH AS 23,200 PSI (1600 BAR). USE 
EXTREME CAUTION WHEN INSPECTING FOR HIGH-PRESSURE FUEL LEAKS. 


WARNING: FUEL UNDER THIS AMOUNT OF PRESSURE CAN PENETRATE SKIN CAUSING PERSONAL 
INJURY OR DEATH. INSPECT FOR HIGH-PRESSURE FUEL LEAKS WITH A SHEET OF CARDBOARD. WEAR 
SAFETY GOGGLES AND ADEQUATE PROTECTIVE CLOTHING WHEN SERVICING FUEL SYSTEM. 

Inspect the fuel system for contamination. 


Is the fuel contaminated? 
Yes >> Repair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go To 6 


б. cHECKING BOOST PRESSURE 
Turn the ignition on. 


NOTE: This test requires two people. One person to test drive the vehicle while a technician observes the 
scan tool readings. 

With the scan tool in Sensors, read and compare the Boost Pressure (PSI) with the Boost Pressure Desired/Set- 
point (PSI) while test driving the vehicle under various load conditions such as idle, hard acceleration, and cruise. 


NOTE: The Boost Pressure reading should directionally follow (trail) the Boost Pressure Desired/Setpoint 
reading. 


Does the Boost Pressure reading follow the Boost Pressure Desired/Setpoint reading? 
Yes | »» Go To 7 
No >> Refer to the symptom CHECKING THE BOOST PRESSURE. 
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ra FUEL INJECTOR CLASSIFICATION 


NOTE: Each Fuel Injector is labeled with a code. This code determines the injector classification. Each 
Injector classification must be programmed into the ECM using the scan tool. 
Turn the ignition off. 
Refer to the Service Information to locate each fuel injector label and check for the correct classification for each 
fuel injector in the ECM. 

Are all of the injectors classified correctly? 


Yes >> Go To 8 


No >> Using the scan tool, program the correct Fuel Injector classifications into the ECM. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


8. ENGINE COMPRESSION 


Start and idle the engine. 
With the scan tool, perform the Cylinder Compression Test. 


Does the Cylinder Compression Test indicate low compression in any of the cylinders? 


Yes >> Using the Service Information, repair the engine as necessary to regain proper cylinder compression. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со То 9 


9. FUEL INJECTOR 


NOTE: An injector that sticks open can cause this symptom. A sticking injector will cause the engine to 
misfire and emit excessive black smoke from the exhaust system. 

Start and idle the engine. 

With the scan tool, perform the Cylinder Fuel Quantity Correction Test. 

NOTE: A problem injector will be indicated by a significant change in correction quantity as compared to 
the rest of the injectors. 

Are any of the injectors displaying a significant amount of injection quantity correction? 

Yes >> Using the Service Information, remove and inspect the Fuel Injectors for signs of damage or debris that 


may cause the injector to stick. Sticking injectors may cause the combustion chamber to become black 
and oil soaked. Replace Injector(s) as necessary. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go To 10 


1 0. ENGINE DRIVE BELT/CHAIN 


Refer to the Service Information to ensure the Engine Drive Belt/Chain is installed correctly and the camshaft and 
crankshaft gears are timed correctly. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Test Complete. 
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1 1 . CHECKING THE SUPPLY SIDE FUEL DELIVERY SYSTEM 


Refer to the appropriate Service Information and test for proper Fuel pressure and volume from the fuel tank to the 
high pressure Fuel Injection Pump. 


NOTE: The following is a list of problems that can cause fuel pressure to deviate from specification: 
restricted fuel filter or fuel lines, air in fuel system, failed fuel sending unit, contaminated fuel. 


Were there any problems with the Fuel Delivery System? 


Yes >> Repair as necessary in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Test Complete 


9 - 1422 ENGINE ELECTRICAL DIAGNOSTICS - DIESEL ————— РМ 
*CHECKING THE ACCELERATOR PEDAL POSITION SENSOR CALIBRATION 


For a complete wiring diagram Refer to Section 8W 


Possible Causes 


APP SENSOR 1 
APP SENSOR 2 


Diagnostic Test 


1 . APP SENSOR IDLE VOLTAGE 


NOTE: If there are any Accelerator Pedal Position Sensor DTC's active in the ECM, diagnose DTC's before 
continuing this test. 


NOTE: The APP Sensor is a device that contains two separate potentiometer type sensors. Each sensor has 
its own 5-volt supply circuit, sensor ground circuit and signal circuit. The APP Sensor no longer incorpo- 
rates a low-idle switch. 


NOTE: The APP Sensor 1 signal should always be double the voltage of the APP Sensor 2 signal. 


NOTE: Ensure the accelerator pedal is free from any restriction or binding before continuing. 
Turn the ignition on. 


With the scan tool, read the APP Sensor 1 and APP Sensor 2 Volts with the accelerator pedal in the at rest position. 


Does the scan tool display between 0.79 and 0.95 volt for sensor 1 and 0.39 and 0.48 volt for sensor 
2? 


Yes >> Go То 2 


Мо >> Check the APP Sensor circuits for proper resistance. If o.k., replace the APP Sensor in accordance with 
the Service Information. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


2. APP SENSOR 1 


While back probing, measure the voltage of the APP Sensor 1 Signal circuit at the ECM. 
Monitor the voltmeter while slowly pressing the accelerator pedal completely down. 


NOTE: APP signals are displayed in voltage and percentage on the scan tool. Although APP 1 voltage is 
double APP 2 voltage, the percentage display of APP 1 and APP 2 should be within 2.5% of each other 
during all phases of accelerator pedal travel. 


Did the voltage increase smoothly with pedal travel? 
Yes >> Go To 3 


No >> Heplace the Accelerator Pedal Position Sensor in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


3. APP SENSOR 2 


While back probing, measure the voltage of the APP Sensor 2 Signal circuit at the ECM. 
Monitor the voltmeter while slowly pressing the accelerator pedal completely down. 


NOTE: APP signals are displayed in voltage and percentage on the scan tool. Although APP 1 voltage is 
double APP 2 voltage, the percentage display of APP 1 and APP 2 should be equal during all phases of 
accelerator pedal travel. 


Did the voltage increase smoothly with pedal travel? 
Yes >> Go То 4 


Мо >> Нерасе Ше Accelerator Pedal Position Sensor in accordance with the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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4. APP SENSOR WIDE OPEN THROTTLE VOLTAGE 


Fully depress the accelerator pedal. 
With the scan tool, read the voltage for APP Sensor 1 and APP Sensor 2. 


Does the scan tool display between 4.28 and 4.70 volts for sensor 1 and 2.14 and 2.35 volts for sensor 
2? 


Yes >> Test Complete. 

No >> Check the APP Sensor circuits for proper resistance. If o.k., replace the APP Sensor in accordance with 
the Service Information. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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*CHECKING THE BOOST PRESSURE SENSOR CALIBRATION 


For a complete wiring diagram Refer to Section 8W 


Possible Causes 
TURBOCHARGER BOOST PRESSURE SENSOR CALIBRATION 


Diagnostic Test 


1 . BOOST PRESSURE SENSOR CALIBRATION 


Turn the ignition on. 
With the scan tool, read the Boost Pressure Voltage and Boost Pressure hpa. 


NOTE: The Boost Pressure hpa and Intake/Inlet Air Pressure hpa readings should both match closely to the 
Atmoshperic Pressure hpa reading. These readings will change depending on altitude. 


Is the Boost Pressure hpa within 296 or the Atmospheric pressure hpa? 
Yes >> Test Complete. 


No >> Нерасе the Turbocharger Boost Pressure Sensor. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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*CHECKING THE BOOST PRESSURE SYSTEM 


For a complete wiring diagram Refer to Section 8W 


Possible Causes 


TURBOCHARGER ASSEMBLY 


BOOST PRESSURE ACTUATOR SUPPLY HOSE 
BOOST PRESSURE ACTUATOR 
INTAKE OR EXHAUST SYSTEM PROBLEM 


1 . CHECKING THE BOOST PRESSURE ACTUATOR OPERATION 


Turn the ignition off. 

Disconnect the Valve Block vacuum hose connector. 

Connect a vacuum pump to the Boost Pressure Actuator supply port of the disconnected Valve Block vacuum hose 
connector. This port is attached to the Gray colored vacuum tube at the Valve Block vacuum hose connector. 
While standing at the right front of the vehicle (front of engine side), observe the position of the Boost Pressure 
Actuator armature. 

NOTE: The armature should be in the 10 o'clock position with the ignition off (armature in rest position). 
While observing the armature, apply 20 inches of vacuum. 


NOTE: The armature should move counterclockwise from the 10 o'clock position to the 9 o'clock position. 


Is the Boost Pressure Actuator operating from the 10 o'clock to the 9 o'clock position when 20 inches 
of vacuum is applied? 


Yes >> Go to 4 
No >> Go To 2 


2. CHECKING THE BOOST PRESSURE ACTUATOR SUPPLY HOSE 


Check the Gray colored vacuum hose between the Valve Block hose connector and the Boost Pressure Actuator for 
leaks, kinks, debris or other restrictions. 


NOTE: Problems with this hose will cause incorrect vacuum to the EGR Valve resulting in driveability prob- 
lems. 


Were any problems found? 
Yes >> Repair or replace as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Go to 3 


3. CHECK FOR BOOST PRESSURE ACTUATOR LINKAGE PROBLEM 


Disconnect the linkage from the Boost Pressure Actuator and inspect the linkage for foreign debris, binding or dam- 
age that could cause restricted movement. 


Were any problems found? 
Yes >> Repair or replace as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Refer to the Service Information and replace the Boost Pressure Actuator or Turbocharger Assembly as 
necessary. 
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4. CHECK FOR INTAKE AND EXHAUST SYSTEM RESTRICTIONS 


Inspect the exhaust system for damaged components that could cause exhaust flow blockage. 


Inspect all air intake, crankcase vent and turbocharger related hoses/tubes and connections for damage, air leaks or 
blockage. 


Inspect the air filter for excessive dirt, soiling or other problems that may cause restricted air flow. 


Were any problems found? 


Yes >> Hepair or replace as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со to 5 


5. CHECKING THE BOOST PRESSURE ACTUATOR OPERATION 


NOTE: The engine temperature must be above 160*F for this test to be valid. 
Turn the ignition off. 
Disconnect the Valve Block vacuum hose connector. 


Connect a vacuum pump to the Boost Pressure Actuator supply port of the disconnected Valve Block vacuum hose 
connector. This port is attached to the Gray colored vacuum tube at the valve Block vacuum hose connector. 


Set the engine speed to 1,500 rpm. 

With the scan tool, observe and note the Boost Pressure hpa reading. 

While observing the scan tool, apply 15 inches of vacuum. 

NOTE: The Boost Pressure hpa reading should increase more than 100 hpa as well as an audible engine 

tone change when 15 inches of vacuum is applied. 
Does the Boost Pressure hpa reading increase more than 100 hpa when 15 inches of vacuum is 
applied? 

Yes >> Test complete. 


No >> Hefer to the Service Information and replace the Turbocharger assembly. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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*CHECKING THE ENGINE COOLANT TEMPERATURE SENSOR CALIBRATION 


For a complete wiring diagram Refer to Section 8W 


Possible Causes 


ECT SENSOR - COLD 
ECT SENSOR - HOT 


Diagnostic Test 


1. ест sENSOR - COLD 


NOTE: The thermostat must be operating correctly for this test to be valid. 
With the scan tool in Sensors, read and note the engine coolant temperature. 
Using a temperature probe, measure the engine block temperature near the ECT Sensor. 
NOTE: The engine temperature should be below 50°C (120°F). 
Are the readings within 7°C (13°F) of each other? 


Yes >> Go То 2 


Мо >> Check the wiring and connectors associated with the ECT Sensor for corrosion, damage or other prob- 
lems. Repair as necessary. If wiring and connectors are o.k., replace the Engine Coolant Temperature 
Sensor. 


Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


2. ECT SENSOR - HOT 


NOTE: The thermostat must be operating correctly for this test to be valid. 

Start the engine and bring the engine to operating temperature (thermostat open). 

Turn the engine off and wait 10 minutes to allow the engine temperature to stabilize. 
Using a temperature probe, measure the engine block temperature near the ECT Sensor. 
With the scan tool, select Engine, then Sensors and read the engine coolant temperature. 


Are the readings within 7°C (13°F) of each other? 


Yes >> Test Complete. 


No >> Check the wiring and connectors associated with the ECT Sensor for corrosion, damage or other prob- 
lems. Repair as necessary. If wiring and connectors are o.k., replace the Engine Coolant Temperature 
Sensor. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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*CHECKING THE EGR SYSTEM 


For a complete wiring diagram Refer to Section 8W 


Possible Causes 


VACUUM HOSES/TUBES 


VACUUM SUPPLY SYSTEM 
EGR VALVE 
VALVE BLOCK ASSEMBLY 


1 . CHECKING VACUUM AT EGR VALVE 


NOTE: Ensure there are no EGR hardwire/circuit related DTC's before continuing. Existing EGR circuit 
related faults will cause misdiagnosis during this test. 
Turn the ignition off. 
Disconnect the EGR Valve vacuum supply hose. 
Connect a vacuum gauge to the disconnected EGR Valve vacuum supply hose. 
While observing the vacuum gauge, start and idle the engine 
NOTE: The vacuum reading should be above 16 inches for 2 minutes after engine start then drop to below 
2 inches. 
Does the vacuum read above 16 inches for 2 minutes then drop to below 2 inches? 


Yes >> Go to 2 


No >> Go to 3 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


2. EGR VALVE 


INCHES OF VACUUM APPLIED TO EGR VALVE MAF PER CYLINDER MG/HU 
435 — 475 


255 — 295 
165 — 215 


NOTE: The engine temperature must be above 160°F for this test to be valid. 
Turn the ignition off. 

Disconnect the vacuum supply hose from the EGR Valve. 

Connect a vacuum pump to the EGR Valve vacuum port. 

Start the engine. 


NOTE: Engine must be idling in park. 
Apply 10 inches, 15 inches and 20 inches of vacuum to the EGR Valve and note the MAF readings at each of the 
applied vacuum steps. 


NOTE: An engine tone change should also be heard when 15 inches or more vacuum is applied to the EGR 
Valve. 
Refer to the chart and compare each of the MAF readings for each of the applied vacuum steps 


Are the MAF Per Cyl mg/hu within the chart specifications for applied vacuum step? 
Yes >> EGR system functioning properly. Test complete. 
No >> Replace the EGR Valve. 
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У. CHECKING VACUUM AT VALVE BLOCK ASSEMBLY 


Turn the ignition off. 
Disconnect the Valve Block vacuum hose connector. 


Connect a vacuum gauge to the vacuum supply port of the disconnected Valve Block vacuum hose connector. Vac- 
uum supply is provided via the Blue colored vacuum tube at the valve Block vacuum hose connector. 


While observing the vacuum gauge, start and idle the engine 


NOTE: The vacuum reading should be above 22 inches with the engine idling. 
Does the vacuum read above 22 inches with the engine idling? 


Yes >> Go То 4 


Мо >> Repair vacuum supply system for insufficient vacuum. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


4. CHECKING THE AIR CLEANER VENT HOSE 


Turn the ignition off. 
Disconnect the Valve Block vacuum hose connector. 


Check the Black colored vacuum hose between the Valve Block hose connector and the air cleaner for kinks, debris 
or other restrictions. 


NOTE: Problems with this hose will cause incorrect vacuum to the EGR Valve resulting in driveability prob- 
lems. 


Were any problems found? 


Yes >> Hepair or replace as necessary. 


No >> Goto5 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9: CHECKING THE EGR VACUUM SUPPLY HOSE 


Turn the ignition off. 
Disconnect the Valve Block vacuum hose connector. 


Check the Tan colored vacuum hose between the Valve Block hose connector and the EGR Valve for kinks, debris 
or other restrictions. 


NOTE: Problems with this hose will cause incorrect vacuum to the EGR Valve resulting in driveability prob- 
lems. 


Were any problems found? 
Yes >> Hepair or replace as necessary. 


No >> Replace the Valve Block Assembly. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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*CHECKING THE ENGINE MECHANICAL SYSTEMS 


For a complete wiring diagram Refer to Section 8W 


Possible Causes 
CHECKING ENGINE MECHANICAL SYSTEMS 


Diagnostic Test 


1 . CHECKING ENGINE MECHANICAL 


NOTE: The following items should be checked as a possible cause of a Driveability or No-Start problem. 
WARNING: Do not attempt to remove or separate high pressure fuel line. Attempting to do so could result 
in severe bodily injury or death. 

Engine Valve Timing - must be within specification 

Engine Compression - must be within specifications 

Camshaft Lobes - check for abnormal wear 

Camshaft Position Sensor - check the camshaft position sensor tooth for debris and deterioration 

Crankshaft Position Sensor - check the crankshaft tone wheel for debris and deterioration 

Engine Exhaust System - must be free of any restriction 

Engine Drive Chains and Sprockets - must be properly positioned 

Vacuum System - must operate properly and be free of any vacuum leaks 

Fuel - must have adequate supply and must be free of contamination (ie. debris, water and gasoline) 

Fuel Injectors - must not be plugged or restricted 

Fuel Lift Pump - must operate properly (where applicable) 

Fuel Injection Pump - must be producing the correct output volume and pressure 

Inspect the Fuel Lines, Fuel Filter and Fuel Pressure Relief Valve for signs of restriction and leaks 


NOTE: Check for any Technical Service Bulletins that may relate to the problem. 
Are there any problems evident? 
Yes >> Нера as necessary. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Test Complete. 
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Possible Causes 


MAIN RELAY CONTROL CIRCUIT OPEN 
MAIN RELAY OUTPUT CIRCUIT(S) OPEN 
CHECKING THE MAIN RELAY SYSTEM 
ECM GROUND CIRCUIT(S) OPEN 


FUSED MAIN RELAY BATTERY SUPPLY CIRCUIT OPEN 

FUSED IGNITION SWITCH (START) OUTPUT CIRCUIT OPEN 
FUSED IGNITION SWITCH (START/RUN) OUTPUT CIRCUIT OPEN 
SUBSTITUTE MAIN RELAY 

MAIN RELAY CONTROL CIRCUIT SHORTED TO VOLTAGE 


Diagnostic Test 


1. ECM GROUND CIRCUIT(S) OPEN 


NOTE: Before checking the ECM Power and Grounds, check the Totally Integrated Power Module (TTIPM) 
for DTC's. Repair all TTIPM ignition switch or power supply related DTC's before continuing with this test. 
Turn the ignition off. 
Disconnect the ECM harness connectors. 
Using a 12-volt test light connected to 12-volts, check each of the ECM ground circuits in ECM harness connector 
C1 cavities 1, 2 and 4. 

Did the test light illuminate for each cavity? 
Yes >> Go То2 


Мо >> Repair the ЕСМ Ground circuit(s) for an open. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


2. FUSED IGNITION SWITCH START OUTPUT CIRCUIT OPEN 


Turn the ignition to the Start position. 


Using a 12-volt test light connected to ground, check the Fused lgnition Switch Start Output circuit in ECM harness 
connector C1 cavity 86. 


Is the test light on? 


Yes >> Go To З 


No >> Repair the Fused Ignition Switch Start Output circuit for an open. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


3. FUSED IGNITION SWITCH START/RUN OUTPUT CIRCUIT OPEN 


Turn the ignition to the Start position. 


Using a 12-volt test light connected to ground, check the Fused Ignition Switch Start/Run Output circuit in ECM 
harness connector C1 cavity 18. 


Turn the ignition to the Run position. 


Using a 12-volt test light connected to ground, check the Fused Ignition Switch Start/Run Output circuit in ECM 
harness connector C1 cavity 18. 


Is the test light on for both ignition switch positions? 
Yes >> Go То 4 


Мо >> Repair Ше Fused Ignition Switch Start/Run Output circuit for an open. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
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4. CHECKING THE MAIN RELAY SYSTEM 


Turn the ignition off. 
Connect a jumper wire between ground and the Main Relay Control circuit in ECM C1 harness connector cavity 49. 
Turn the ignition on. 


Using a 12-volt test light connected to ground, check the Fused Main Relay Output circuits at the ECM C1 harness 
connector cavities 3, 5 and 6. 


Does the test light illuminate brightly for each circuit? 


Yes >> Test Complete. 
No >> Go То 5 


5. FUSED MAIN RELAY BATTERY SUPPLY CIRCUIT OPEN 


Turn the ignition off. 
Remove the Main Relay. 


Using a 12-volt test light connected to ground, check both Fused Main Relay Battery Supply circuits in Main Relay 
connector. 


Is the test light on? 


Yes >> Go То 6 


No >> Hepair the Fused Main Relay Battery Supply circuit(s) for an open. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


6. MAIN RELAY OUTPUT CIRCUIT OPEN 


Connect a jumper wire between cavity B7 and cavity B9 in the Main Relay connector. 


Using a 12-volt test light connected to ground, check the Main Relay Output circuit in ECM harness connector C1 
cavities 3, 5 and 6. 


Did the test light illuminate for each circuit? 


Yes >> Go To 7 


No >> Repair the Main Relay Output circuit(s) for an open. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


7. MAIN RELAY 


Turn the ignition off. 

Install a known good relay in place of the Main Relay. 

Connect a jumper wire between ground and the Main Relay Control circuit in ECM C1 harness connector cavity 49. 
Turn the ignition on. 


Using a 12-volt test light connected to ground, check the Fused Main Relay Output circuits at the ECM C1 harness 
connector cavities 3, 5 and 6. 


Did the test light illuminate brightly for each circuit? 


Yes >> Replace the Main Relay. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Со To 8 
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8. MAIN RELAY CONTROL CIRCUIT OPEN 


Turn the ignition off. 
Remove the Main Relay. 


Measure the resistance of the Main Relay Control circuit between the Main Relay connector and the ECM harness 
connector. 


Is the resistance below 10.0 ohms? 


Yes >> Со To 9 


No >> Repair the Main Relay Control circuit for an open. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


9. MAIN RELAY CONTROL CIRCUIT SHORTED TO VOLTAGE 

Connect a jumper wire between cavity B7 and cavity B9 of the Main Relay connector. 
Turn the ignition on. 

Measure the voltage on the Main Relay Control circuit. 


Is the voltage above 1.0 volt? 


Yes >> Repair the Main Relay Control circuit for a short to voltage. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 
No >> Test Complete. 
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"INTERMITTENT DTC 


For a complete wiring diagram Refer to Section 8W 


Diagnostic Test 


1 . INTERMITTENT DTC 


WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

The conditions necessary to set this DTC are not present at this time. 

Review the scan tool environmental data. If possible, try to duplicate the conditions under which the DTC set. 

If applicable, actuate the component with the scan tool. 

Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Look for the data to change, the actuation to be interrupted, or for the DTC to reset during the wiggle test. 

Refer to any Technical Service Bulletins (TSBs) that may apply. 

Turn the ignition off. 

Visually inspect the related wire harness. Disconnect all the related harness connectors. Look for any chafed, 
pierced, pinched, partially broken wires and broken, bent, pushed out, or corroded terminals. 

Perform a voltage drop test on the related circuits between the suspected component and the ECM. 

Inspect and clean all ECM, engine, and chassis grounds that are related to the most current DTC. 

If numerous trouble codes were set, use a schematic and inspect any common ground or supply circuits. 

For intermittent Misfire DTCs check for restrictions in the Intake and Exhaust system, proper installation of Sensors, 
vacuum leaks, and binding components that are run by the accessory drive belt. 


Use the scan tool to perform a System Test if one applies to the component. 
A co-pilot, data recorder, and/or lab scope should be used to help diagnose intermittent conditions. 


Were any problems found during the above inspections? 


Yes >> Perform the necessary repairs. 
Perform the ECM Verification Test Ver. 1. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 


No >> Test Complete. 
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PRE-DIAGNOSTIC TROUBLESHOOTING PROCEDURE 


For a complete wiring diagram Refer to Section 8W. 


Diagnostic Test 


1. мо RESPONSE 


NOTE: For vehicle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depicts a high level view of the vehicle network. Fault and problem areas appear in red. 


Does the scan tool display a Vehicle Network problem or NO RESPONSE condition? 


Yes >> Refer to the appropriate BUS Communication test in Section 8 ELECTRONIC CONTROL MODULES - 
ELECTRICAL DIAGNOSTICS. 


No >> Go То 2 


2. NO START 
Does the vehicle have a NO START condition? 


Yes >> Check the vehicle for any DTC(s), including Vehicle Theft Security related DTC(s), that may cause а 
no-start condition. 
If no DTC(s) are present that relate to a no-start condition, refer to the Non DTC Diagnostic Procedures 
that relate to Fuel and Starting. 


No >> Go To З 


Ба VEHICLE REPAIR HISTORY AND TSB(s) 

Check the vehicle repair history for repairs that may relate to the current condition. 
Inspect the vehicle for aftermarket accessories that may have been installed incorrectly. 
Check for any TSB(s) related to the condition or DTC(s). 

If a TSB applies, follow the procedure outlined in the TSB. 


Select the appropriate response for the condition that applies: 
Performing a TSB procedure repaired the condition. 
Test Complete. 
Perform the ECM Verification Test Ver. 1. 


A DTC is present, no TSB applies, or the TSB didn't repair the condition. 
Go To 4 


No DTC(s) or conditions are present. 
Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 


4. VEHICLE INSPECTION 


WARNING: WHEN THE ENGINE IS OPERATING, DO NOT STAND IN A DIRECT LINE WITH THE FAN. DO NOT 
PUT YOUR HANDS NEAR THE PULLEYS, BELTS OR FAN. DO NOT WEAR LOOSE CLOTHING. 

Based on the diagnostic condition that applies, review the following list and perform any tests that relate to the 
condition: 

If multiple DTCs are set in the ECM, review the wiring schematics for problems in any shared supply or ground 
circuits. Refer to the diagnostic procedure for Checking the ECM Power and Ground Circuits. 

Inspect the air intake system and turbocharger related tubes for damage, restriction, or poor connection. 

Inspect the exhaust system and related tubes for damage, restriction, or poor connection. 

Remove and inspect the Air Filter for soiling or excessive dirt and debris which may cause an air flow restriction. 
If the ECM detects and stores a DTC, the ECM also stores the environmental conditions under which the DTC was 
set. 

Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may assist when 
checking for an active DTC. 

With the scan tool, Clear the stored DTC(s). 
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Attempt to duplicate the environmental conditions under which the DTC was set. 

Review the DTC When Monitored and Set Conditions. If possible, try to duplicate the vehicle conditions under which 
the DTC conditions will be monitored. Operate the vehicle under those conditions. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the component and the 
module. 

If the DTC(s) are fuel or air related, check the fuel level and quality. 


Were any repairs made that corrected the DTC or condition? 


Yes >> Test complete. 
Perform the ECM Verification Test Ver. 1. 


No >> Refer to the diagnostic test procedure related to the DTC. 


STANDARD PROCEDURE 
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For a complete wiring diagram Refer to Section 8W. 


Diagnostic Test 


1 . SELECT THE PROPER VERIFICATION TEST 


Select the verification test for the repair that has been completed: 
Speed Control repair 
Go To 2 
Charging System repair 
Go To 3 


No Start repair 
Go To 4 


DTC and all other repairs 
Go To 5 


2. SPEED CONTROL VERIFICATION TEST 

1. Inspect the vehicle to ensure that all engine components are properly installed and connected. Reassemble and 
reconnect components as necessary. 

2. With the scan tool, erase all diagnostic trouble codes (DTCs). 

3. Road test the vehicle at a speed above 60 km/h (35 MPH). 

4. Turn the speed control ON/OFF switch on. 

5. Depress and release the SET switch. If the speed control does not engage, the repair is not complete, continue 
with step 12. 

6. Quickly depress and release the RESUME/ACCEL switch. If the vehicle speed does not increase by 3 km/h (2 
MPH), the repair is not complete, continue with step 12. 

7. Using caution, depress and release the brake pedal. If the speed control does not disengage, the repair is not 
complete, continue with step 12. 

8. With the vehicle speed at least 60 km/h (35 MPH), depress the RESUME/ACCEL switch. If the speed control 
does not resume at the previously set speed, the repair is not complete, continue with step 12. 

9. Hold down the COAST switch. If the vehicle does not decelerate, the repair is not complete, continue with step 
12. 

10. While still holding down the COAST switch, ensure the vehicle speed is at least 60 km/h (35 MPH) and release 
the COAST switch. If the vehicle does not adjust and set a new vehicle speed, the repair is not complete, continue 
with step 12. 

11. With the speed control engaged, depress the ON/OFF switch. If the speed control does not disengage, the 
repair is not complete, continue with step 12. 

12. If the vehicle did not successfully perform all of the previous steps, check for Technical Service Bulletins (TSBs) 
that pertain to this speed control problem and then, if necessary, return to the Symptom List. 

13. If the vehicle successfully performed all of the previous steps, the speed control system is now functioning as 
designed. The repair is now complete. 


Are any DTCs or symptoms remaining? 


Yes >> Repair is not complete, refer to the appropriate diagnostic procedure. 
No »» Hepair is complete. 
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d. CHARGING SYSTEM VERIFICATION TEST 

1. Inspect the vehicle to ensure that all engine components are properly installed and connected. Reassemble and 
reconnect components as necessary. 

. With the scan tool, erase all diagnostic trouble codes (DTCs). 

. Start the engine. 

. Raise the engine speed to 2000 RPM for at least 30 seconds. 

. Allow the engine to idle. 

. Turn the ignition off for 20 seconds. 

. Turn the ignition on. 

. With the scan tool, read ECM DTOs. 


. If this DTC has set again, or another DTC has set, look for any Technical Service Bulletins (TSBs) that may relate 
to this condition. Return to the Symptom List if necessary. 
10. If the charging system is functioning correctly and there are no DTCs, the repair is now complete. 


ооо тл FW го 


Are апу ОТС or symptoms remaining? 


Yes >> Repair is not complete, refer to the appropriate diagnostic procedure. 
No >> Hepair is complete. 


4. NO START VERIFICATION TEST 


NOTE: IMPORTANT! If the Engine Control Module or Sentry Key Immobilizer Module has been replaced, 
ensure the programming procedure for the module has been performed in accordance with the Service 
Information. 

2. Inspect the vehicle to ensure that all engine components are properly installed and connected. Reassemble and 
reconnect components as necessary. 

3. Inspect the engine oil for contamination. If it is contaminated, change the oil and filter. 

4. With the scan tool, erase all diagnostic trouble codes (DTCs). 

5. Turn the ignition off for at least 10 seconds. 

6. Attempt to start the engine. 

7. If the engine is unable to start, look for any Technical Service Bulletins (TSBs) that may relate to this condition. 
Return to the Symptom List if necessary. 


8. If the engine starts and continues to run, the repair is now complete. 


Are any DTCs or symptoms remaining? 


Yes >> Repair is not complete, refer to the appropriate diagnostic procedure. 
No »» Hepair is complete. 
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5. ROAD TEST VERIFICATION TEST 
1. Inspect the vehicle to ensure that all engine components are properly installed and connected. Reassemble and 
reconnect components as necessary. 


2. If this verification procedure is being performed after a non-DTC test, perform steps З and 4. If not, proceed to 
step 5. 


3. Check to see if the initial symptom still exists. If there are no trouble codes and the symptom no longer exists, the 
repair was successful and testing is now complete. 


4. If the initial or another symptom exists, the repair is not complete. Check all pertinent Technical Service Bulletins 
(TSBs) and return to the Symptom List if necessary. 


5. For previously read DTCs that have not been dealt with, return to the Symptom List and follow the diagnostic 
path for that DTC; otherwise, continue. 


6. If the Engine Control Module (ECM) has been replaced, continue with step 9. 

7. With the scan tool, erase all diagnostic trouble codes (DTCs), then disconnect the scan tool. 

8. Turn the ignition off for at least 10 seconds. 

9. If equipped with a Transfer Case Position Switch, perform step 10, otherwise, continue with step 11. 

10. With the ignition switch on, place the Transfer Case Shift Lever in each gear position, stopping for 15 seconds 
in each position. 

11. Road test the vehicle. For some of the road test, go at least 64 km/h (40 MPH). If this test is for an A/C Relay 
Control Circuit, drive the vehicle for at least 5 minutes with the A/C on. 

12. At some point, stop the vehicle and turn the engine off for at least 10 seconds, then restart the engine and 
continue. 

13. Upon completion of the road test, turn the engine off and check for DTCs with the scan tool. 

14. If the repaired DTC has set again, the repair is not complete. Check for any pertinent Technical Service Bulletins 
(TSBs) and return to the Symptom List. If there are no DTCs, the repair was successful and is now complete. 


Are any DTCs or symptoms remaining? 


Yes >> Repair is not complete, refer to the appropriate diagnostic procedure. 
No >> Repair is complete. 
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ENGINE 1.8L WORLD 
DESCRIPTION 


The 1.8 Liter (110 cu. in.) in-line four cylinder engine is a double over head camshaft with mechanical lash buckets 
and four valves per cylinder design. This engine is NOT free-wheeling; meaning that the pistons will contact the 
valves in the event of a timing chain failure. 


The cylinders are numbered from front of the engine to the rear. The firing order is 1-3-4-2. 
The engine identification number is located on the rear of the cylinder block. 


DIAGNOSIS AND TESTING 
INTRODUCTION 


Engine diagnosis is helpful in determining the causes of malfunctions not detected and remedied by routine main- 
tenance. 

These malfunctions may be classified as either mechanical (e.g., a strange noise), or performance (e.g., engine 
idles rough and stalls). 

Refer to the Engine Mechanical and the Engine Performance diagnostic charts, for possible causes and corrections 
of malfunctions (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING - MECHANICAL) (Refer to 9 - ENGINE - DIAG- 
NOSIS AND TESTING - PERFORMANCE). 


For fuel system diagnosis, (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - DIAGNOSIS AND TESTING). 
Additional tests and diagnostic procedures may be necessary for specific engine malfunctions that cannot be iso- 
lated with the Service Diagnosis charts. Information concerning additional tests and diagnosis is provided within the 
following: 

e Cylinder Compression Pressure Test 

e Oylinder Combustion Pressure Leakage Test 

e Engine Cylinder Head Gasket Failure Diagnosis 

e Lash Adjuster Noise Diagnosis 

e Engine Oil Leak Inspection 
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ENGINE PERFORMANCE 


CONDITION POSSIBLE CAUSE CORRECTION 


ENGINE WILL NOT START 


1. Weak battery. 


2. Corroded or loose battery 


connections. 


3. Faulty starter. 


. Faulty coil(s) or control unit. 


. Incorrect spark plug gap. 


. Contamination in fuel system. 


. Faulty fuel pump. 


. Incorrect engine timing. 


1. Test battery. Charge or replace as 
necessary. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM - 
DIAGNOSIS AND TESTING) 


2. Clean and tighten battery 
connections. Apply a coat of light 
mineral grease to terminals. 


3. Test starting system. (Refer to 8 - 
ELECTRICAL/STARTING - 
DIAGNOSIS AND TESTING) 


4. Test and replace as needed. 
(Refer to Appropriate Diagnostic 
Information) 

5. Set gap. (Refer to 8 - 
ELECTRICAL/IGNITION CONTROL 
- SPECIFICATIONS) 

6. Clean system and replace fuel 
filter. 

7. Test fuel pump and replace as 
needed. (Refer to Appropriate 
Diagnostic Information) 


8. Check for a skipped timing chain. 


ENGINE STALLS OR IDLES 
ROUGH 


. Incorrect fuel mixture. 


. Intake manifold leakage. 


. Faulty ignition coil(s). 


1. (Refer to Appropriate Diagnostic 
Information) 


2. Inspect intake manifold, manifold 
gasket, and vacuum hoses. 

3. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 


ENGINE LOSS OF POWER 


. Dirty or incorrectly gapped plugs. 


. Contamination in fuel system. 
. Faulty fuel pump. 
. Incorrect valve timing. 


. Leaking cylinder head gasket. 
. Low compression. 


. Burned, warped, or pitted valves. 


. Plugged or restricted exhaust 
system. 


9. Faulty ignition coil(s). 


1. Clean plugs and set gap. 


2. Clean system and replace fuel 
filter. 

3. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 

4. Correct valve timing. 

5. Replace cylinder head gasket. 


6. Test compression of each 
cylinder. 

7. Replace valves. 

8. Perform exhaust restriction test. 
(Refer to 11 - EXHAUST SYSTEM - 
DIAGNOSIS AND TESTING) Install 
new parts, as necessary. 

9. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 
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POSSIBLE CAUSE 
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CORRECTION 


ENGINE MISSES ON 
ACCELERATION 


1. Dirty or incorrectly gapped spark 
plugs. 


. Contamination in Fuel System. 


. Burned, warped, or pitted valves. 


. Faulty ignition coil(s). 


1. Clean spark plugs and set gap. 


2. Clean fuel system and replace 
fuel filter. 


3. Replace valves. 


4. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 


ENGINE MISSES AT HIGH SPEED 


ENGINE MECHANICAL 


CONDITION 


. Dirty or incorrect spark plug gap. 


. Faulty ignition coil(s). 


. Dirty fuel injector(s). 


. Contamination in fuel system. 


POSSIBLE CAUSES 


1. Clean spark plugs and set gap. 
2. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 

3. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 


4. Clean system and replace fuel 
filter. 


CORRECTION 


VALVETRAIN NOISE 


1. High or low oil level in 
crankcase. 


2. Thin or diluted oil. 
3. Thick oil 


4. Low oil pressure. 
5. Dirt in lash adjusters. 


6. Worn rocker arms. 
7. Worn lash adjusters. 


8. Worn valve guides. 


9. Excessive runout of valve seats 
on valve faces. 


10. Missing adjuster pivot. 


1. Check and correct engine oil 
level. 


2. Change oil to correct viscosity. 
3. (a) Change engine oil and filter. 


(0) Run engine to operating 
temperature. 

(c) Change engine oil and filter 
again. 

4. Check and correct engine oil 
level. 


5. Replace rocker arm/hydraulic 
lash adjuster assembly. 


6. Inspect oil supply to rocker arms. 


7. Install new rocker arm/hydraulic 
lash adjuster assembly. 


8. Replace cylinder head. 


9. Grind valves, replace cylinder 
head. 


10. Replace rocker arm/hydraulic 
lash adjuster assembly. 


9 - 1445 


9 - 1446 ENGINE 1.8L WORLD 


CONDITION 


POSSIBLE CAUSES 


PM 


CORRECTION 


CONNECTING ROD NOISE 


1. Insufficient oil supply. 


2. Low oil pressure. 


3. Thin or diluted oil. 
4. Thick oil 


5. Excessive bearing clearance. 


6. Connecting rod journal 
out-of-round. 


7. Misaligned connecting rods. 


1. Check engine oil level. 


2. Check engine oil level. Inspect oil 
pump relief valve and spring. 


3. Change oil to correct viscosity. 
4. (a) Change engine oil and filter. 


(b) Run engine to operating 
temperature. 

(c) Change engine oil and filter 
again. 

5. Measure bearings for correct 
clearance. Repair as necessary. 


6. Replace crankshaft or grind 
surface. 


7. Replace bent connecting rods. 


MAIN BEARING NOISE 


1. Insufficient oil supply. 


2. Low oil pressure. 


. Thin or diluted oil. 
. Thick oil 


. Excessive bearing clearance. 


. Excessive end play. 


7. Crankshaft journal out-of-round 
or worn. 


8. Loose flywheel or torque 
converter. 


1. Check engine oil level. 


2. Check engine oil level. Inspect oil 
pump relief valve and spring. 


3. Change oil to correct viscosity. 
4. (a) Change engine oil and filter. 


(b) Run engine to operating 
temperature. 

(c) Change engine oil and filter 
again. 


5. Measure bearings for correct 
clearance. Repair as necessary. 


6. Check thrust bearing for wear on 
flanges. 


7. Replace crankshaft or grind 
journals. 


8. Tighten to correct torque. 


OIL PRESSURE DROP 


1. Low oil level. 


. Faulty oil pressure switch. 
. Low oil pressure. 


. Clogged oil filter. 

. Worn parts in oil pump. 

. Thin or diluted oil. 

. Oil pump relief valve stuck. 


. Oil pump suction tube loose. 
. Oil pump cover warped or 


cracked. 
10. Excessive bearing clearance. 


1. Check engine oil level. 


2. Install new oil pressure switch. 


3. Check sending unit and main 
bearing oil clearance. 


4. Install new oil filter. 
5. Replace worn parts or pump. 
6. Change oil to correct viscosity. 


7. Remove valve and inspect, clean, 
or replace. 


8. Remove oil pan and install new 
tube or clean, if necessary. 


9. Install new oil pump. 


10. Measure bearings for correct 
clearance. 
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OIL LEAKS 


1. Misaligned or deteriorated 
gaskets. 


2. Loose fastener, broken or porous 
metal part. 

3. Misaligned or deteriorated cup or 
threaded plug. 


1. Replace gasket(s). 


2. Tighten, repair or replace the 
part. 


3. Replace as necessary. 


OIL CONSUMPTION OR SPARK 
PLUGS FOULED 


1. РСМ system malfunction. 


2. Worn, scuffed or broken rings. 


3. Carbon in oil ring slots. 


4. Rings fitted too tightly in grooves. 


5. Worn valve guide(s). 


6. Valve stem seal(s) worn or 
damaged. 


CYLINDER COMPRESSION PRESSURE TEST 


The results of a cylinder compression pressure test can be utilized to diagnose several engine malfunctions. 


Ensure the battery is completely charged and the engine starter motor is in good operating condition. Otherwise the 


indicated compression pressures may not be valid for diagnosis purposes. 
1. Check engine oil level and add oil if necessary. 


2. Drive the vehicle until engine reaches normal operating temperature. Select a route free from traffic and other 


1. Check system and repair as 
necessary. (Refer to 25 - 
EMISSIONS CONTROL/ 
EVAPORATIVE EMISSIONS/PCV 
VALVE - DIAGNOSIS AND 
TESTING) 


2. Hone cylinder bores. Install new 
rings. 
3. Install new rings. 


4. Remove rings and check 
grooves. If groove is not proper 
width, replace piston. 


5. Replace cylinder head. 


6. Replace seal(s). 


forms of congestion, observe all traffic laws, and accelerate through the gears several times briskly. 


3. Remove engine cover. 


4. Disconnect coil electrical connectors and remove coils. 


5. Remove all spark plugs from engine. As spark plugs are being removed, check electrodes for abnormal firing 


indicators fouled, hot, oily, etc. Record cylinder number of spark plug for future reference. 
6. Disconnect injector electrical connectors. 


7. Insert compression gauge adaptor Special Tool 8116 or the equivalent, into the #1 spark plug hole in cylinder 
head. Connect the 0—500 psi (Blue) pressure transducer (Special Tool CH7059) with cable adaptors to the 


DRBIII®. For Special Tool identification, (Refer to 9 - ENGINE - SPECIAL TOOLS). 
8. Crank engine until maximum pressure is reached on gauge. Record this pressure as #1 cylinder pressure. 
9. Repeat the previous step for all remaining cylinders. 


10. Compression should not be less than 689 kPa (100 psi) and not vary more than 25 percent from cylinder to 


cylinder. 


11. If one or more cylinders have abnormally low compression pressures, repeat the compression test. 
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12. If the same cylinder or cylinders repeat an abnormally low reading on the second compression test, it could 
indicate the existence of a problem in the cylinder in question. The recommended compression pressures 
are to be used only as a guide to diagnosing engine problems. An engine should not be disassembled 
to determine the cause of low compression unless some malfunction is present. 


CYLINDER COMBUSTION PRESSURE LEAKAGE TEST 


The combustion pressure leakage test provides an accurate means for determining engine condition. 
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Combustion pressure leakage testing will detect: 
e Exhaust and intake valve leaks (improper seating). 
e Leaks between adjacent cylinders or into water jacket. 
e Any causes for combustion/compression pressure loss. 


WARNING: DO NOT REMOVE THE PRESSURE CAP WITH THE SYSTEM HOT AND UNDER PRESSURE 
BECAUSE SERIOUS BURNS FROM COOLANT CAN OCCUR. 


Check the coolant level and fill as required. DO NOT install the pressure cap. 

Start and operate the engine until it attains normal operating temperature, then turn the engine OFF. 
Clean spark plug recesses with compressed air. 

Remove the spark plugs. 

Remove the oil filler cap. 

Remove the air cleaner. 


Calibrate the tester according to the manufacturer’s instructions. The shop air source for testing should maintain 483 
kPa (70 psi) minimum, 1,379 kPa (200 psi) maximum, with 552 kPa (80 psi) recommended. 


Perform the test procedures on each cylinder according to the tester manufacturer's instructions. While testing, lis- 
ten for pressurized air escaping through the throttle body, tailpipe and oil filler cap opening. Check for bubbles in the 
coolant. 

All gauge pressure indications should be equal, with no more than 25% leakage per cylinder. 


FOR EXAMPLE: At 552 kPa (80 psi) input pressure, a minimum of 414 kPa (60 psi) should be maintained in the 
cylinder. 


CYLINDER HEAD GASKET 


A cylinder head gasket leak can be located between adjacent cylinders, between a cylinder and the adjacent water 
jacket or from an oil passage to the exterior of the engine. 
Possible indications of the cylinder head gasket leaking between adjacent cylinders are: 
e Loss of engine power 
e Engine misfiring 
e Poor fuel economy 
Possible indications of the cylinder head gasket leaking between a cylinder and an adjacent water jacket are: 
e Engine overheating 
e Loss of coolant 
e Excessive steam (white smoke) emitting from exhaust 
• Coolant foaming 


CYLINDER-TO-CYLINDER LEAKAGE TEST 


To determine if an engine cylinder head gasket is leaking between adjacent cylinders, follow the procedures in Oyl- 
inder Compression Pressure Test (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). An engine cylinder head 
gasket leaking between adjacent cylinders will result in approximately а 50–70% reduction in compression pressure. 


CYLINDER-TO-WATER JACKET LEAKAGE TEST 

WARNING: USE EXTREME CAUTION WHEN THE ENGINE IS OPERATING WITH COOLANT PRESSURE CAP 
REMOVED. 

VISUAL TEST METHOD 


With the engine cool, remove the coolant pressure cap. Start the engine and allow it to warm up until thermostat 
opens. 


If a large combustion/compression pressure leak exists, bubbles will be visible in the coolant. 
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COOLING SYSTEM TESTER METHOD 


WARNING: WITH COOLING SYSTEM TESTER IN PLACE, PRESSURE WILL BUILD UP FAST. EXCESSIVE 
PRESSURE BUILT UP, BY CONTINUOUS ENGINE OPERATION, MUST BE RELEASED TO A SAFE PRESSURE 
POINT. NEVER PERMIT PRESSURE TO EXCEED 138 kPa (20 psi). 


Install Cooling System Tester 7700 or equivalent to pressure cap neck. Start the engine and observe the tester's 
pressure gauge. If gauge pulsates with every power stroke of a cylinder a combustion pressure leak is evident. 


CHEMICAL TEST METHOD 


Combustion leaks into the cooling system can also be checked by using Bloc-Chek Kit C-3685-A or equivalent. 
Perform test following the procedures supplied with the tool kit. 


ENGINE OIL LEAK INSPECTION 


Begin with a thorough visual inspection of the engine, particularly at the area of the suspected leak. If an oil leak 

source is not readily identifiable, the following steps should be followed: 

1. Do not clean or degrease the engine at this time because some solvents may cause rubber to swell, temporarily 
stopping the leak. 


2. Add an oil soluble dye (use as recommended by manufacturer). Start the engine and let idle for approximately 15 
minutes. Check the oil dipstick to make sure the dye is thoroughly mixed as indicated with a bright yellow color 
under a black light. 


3. Using a black light, inspect the entire engine for fluorescent dye, particularly at the suspected area of oil leak. If 
the oil leak is found and identified, repair as necessary. 

4. |f dye is not observed, drive the vehicle at various speeds for approximately 24 km (15 miles), and repeat inspec- 
tion. 

5. If the oil leak source is not positively identified at this time, proceed with the air leak detection test method 
as follows: 
e Disconnect the fresh air hose (make-up air) at the cylinder head cover and plug or cap the nipple on the cover. 
e Remove the PCV valve hose from the cylinder head cover. Cap or plug the PCV valve nipple on the cover. 
e Attach an air hose with pressure gauge and regulator to the dipstick tube. 


CAUTION: Do not subject the engine assembly to more than 20.6 kpa (3 PSI) of test pressure. 


е Gradually apply air pressure from 1 psi to 2.5 psi maximum while applying soapy water at the suspected 
source. Adjust the regulator to the suitable test pressure that provides the best bubbles which will pinpoint the 
leak source. If the oil leak is detected and identified, repair per service manual procedures. 


e |f the leakage occurs at the crankshaft rear oil seal area, refer to the section, Inspection for Rear Seal Area 
Leak. 


6. If no leaks are detected, turn off the air supply. Remove the air hose, all plugs, and caps. Install the PCV valve 
and fresh air hose (make-up air). Proceed to next step. 


7. Clean the oil off the suspect oil leak area using a suitable solvent. Drive the vehicle at various speeds approx- 
imately 24 km (15 miles). Inspect the engine for signs of an oil leak by using a black light. 


NOTE: If oil leakage is observed at the dipstick tube to block location; remove the tube, clean and reseal 
using Mopar? Stud & Bearing Mount (press fit tube applications only), and for O-ring style tubes, remove 
tube and replace the O-ring seal. 


INSPECTION FOR REAR SEAL AREA LEAKS 


Since it is sometimes difficult to determine the source of an oil leak in the rear seal area of the engine, a more 
involved inspection is necessary. The following steps should be followed to help pinpoint the source of the leak. 


If the leakage occurs at the crankshaft rear oil seal area: 
1. Disconnect the battery. 
2. Raise the vehicle. 
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3. Remove torque converter or clutch housing cover and inspect rear of block for evidence of oil. Use a black light 
to check for the oil leak. If a leak is present in this area, remove transmission for further inspection. 


a. Circular spray pattern generally indicates seal leakage or crankshaft damage. 
b. Where leakage tends to run straight down, possible causes are a porous block, oil gallery cup plug, bedplate 
to cylinder block mating surfaces and seal bore. See proper repair procedures for these items. 
4. И no leaks are detected, pressurize the crankcase as previously described. 


CAUTION: Do not exceed 20.6 kPa (3 psi). 


5. If the leak is not detected, very slowly turn the crankshaft and watch for leakage. If a leak is detected between 
the crankshaft and seal while slowly turning the crankshaft, it is possible the crankshaft seal surface is damaged. 
The seal area on the crankshaft could have minor nicks or scratches that can be polished out with emery cloth. 


CAUTION: Use extreme caution when crankshaft polishing is necessary to remove minor nicks and 
scratches. The crankshaft seal flange is especially machined to complement the function of the rear oil seal. 


6. For bubbles that remain steady with shaft rotation, no further inspection can be done until disassembled. 


7. After the oil leak root cause and appropriate corrective action have been identified, replace component(s) as 
necessary. 


STANDARD PROCEDURE 
REPAIR OF DAMAGED OR WORN THREADS 


Damaged or worn threads (excluding spark plug and camshaft bearing cap attaching threads) can be repaired. 
Essentially, this repair consists of drilling out worn or damaged threads, tapping the hole with a special Heli-Coil Tap, 
(or equivalent) and installing an insert into the tapped hole. This brings the hole back to its original thread size. 


CAUTION: Be sure that the tapped holes maintain the original center line. 


Heli-Coil tools and inserts are readily available from automotive parts jobbers. 


HYDROSTATIC LOCKED ENGINE 


When an engine is suspected to be hydrostatically locked, regardless of what caused the problem, the following 
steps should be used. 


CAUTION: DO NOT use starter motor to rotate the engine, severe damage may occur. 


1. Inspect air cleaner, induction system and intake manifold to insure system is dry and clear of foreign material. 
2. Remove negative battery cable. 


3. Place a shop towel around the spark plugs when removing them from the engine. This will catch any fluid that 
may possibly be in the cylinder under pressure. 


4. With all spark plugs removed, rotate engine crankshaft using a breaker bar and socket. 
. Identify the fluid in the cylinder(s) (i.e., coolant, fuel, oil or other). 


6. Make sure all fluid has been removed from the cylinders. Inspect engine for damage (i.e., connecting rods, pis- 
tons, valves, etc.) 


7. Repair engine or components as necessary to prevent this problem from re-occurring. 


сл 


CAUTION: Squirt approximately one teaspoon of oil into Ше cylinders, rotate engine to lubricate the cylin- 
der walls to prevent damage on restart. 


8. Install new spark plugs. 

9. Drain engine oil and remove oil filter. 

10. Install a new oil filter. 

11. Fill engine with specified amount of approved oil. 
12. Connect negative battery cable. 
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13. Start engine and check for any leaks. 


FORM-IN-PLACE GASKETS AND SEALERS 


There are numerous places where form-in-place gaskets are used on the engine. Care must be taken when apply- 
ing form-in-place gaskets to assure obtaining the desired results. Do not use form-in-place gasket material 
unless specified. Bead size, continuity, and location are of great importance. Too thin a bead can result in leakage 
while too much can result in spill-over which can break off and obstruct fluid feed lines. A continuous bead of the 
proper width is essential to obtain a leak-free gasket. 


There are numerous types of form-in-place gasket materials that are used in the engine area. Mopar® Engine RTV 
GEN |, Мораге ATF-RTV, and Mopar® Gasket Maker gasket materials, each have different properties and can по! 
be used in place of the other. 


MOPAR® ENGINE ВТУ GEN II is used to seal components exposed to engine oil. This material is a specially 
designed black silicone rubber RTV that retains adhesion and sealing properties when exposed to engine oil. Mois- 
ture in the air causes the material to cure. This material is available in three ounce tubes and has a shelf life of one 
year. After one year this material will not properly cure. Always inspect the package for the expiration date before 
use. 


MOPAR® ATF ВТУ is a specifically designed black silicone rubber RTV that retains adhesion and sealing properties 
to seal components exposed to automatic transmission fluid, engine coolants, and moisture. This material is avail- 
able in three ounce tubes and has a shelf life of one year. After one year this material will not properly cure. Always 
inspect the package for the expiration date before use. 


MOPAR® GASKET MAKER is an anaerobic type gasket material. The material cures in the absence of air when 
squeezed between two metallic surfaces. It will not cure if left in the uncovered tube. The anaerobic material is for 
use between two machined surfaces. Do not use on flexible metal flanges. 


MOPAR® BED PLATE SEALANT is а unique (green-in-color) anaerobic type gasket material that is specially made 
to seal the area between the bed plate and cylinder block without disturbing the bearing clearance or alignment of 
these components. The material cures slowly in the absence of air when torqued between two metallic surfaces, 
and will rapidly cure when heat is applied. 


MOPAR® GASKET SEALANT is a slow drying, permanently soft sealer. This material is recommended for sealing 
threaded fittings and gaskets against leakage of oil and coolant. Can be used on threaded and machined parts 
under all temperatures. This material also will prevent corrosion. Мораг? Gasket Sealant is available in a 13 oz. 
aerosol can or 40z./16 oz. can w/applicator. 


SEALER APPLICATION 


Mopar® Gasket Maker material should be applied sparingly 1 mm (0.040 in.) diameter or less of sealant to one 
gasket surface. Be certain the material surrounds each mounting hole. Excess material can easily be wiped off. 
Components should be torqued in place within 15 minutes. The use of a locating dowel is recommended during 
assembly to prevent smearing material off the location. 


Мораге Engine RTV GEN | or ATF RTV gasket material should be applied in a continuous bead approximately 3 
mm (0.120 in.) in diameter. All mounting holes must be circled. For corner sealing, a 3.17 or 6.35 mm (1/8 or 1/4 in.) 
drop is placed in the center of the gasket contact area. Uncured sealant may be removed with a shop towel. Com- 
ponents should be torqued in place while the sealant is still wet to the touch (within 10 minutes). The usage of a 
locating dowel is recommended during assembly to prevent smearing material off the location. 


Mopar? Gasket Sealant in an aerosol can should be applied using a thin, even coat sprayed completely over both 
surfaces to be joined, and both sides of a gasket. Then proceed with assembly. Material in a can w/applicator can 
be brushed on evenly over the sealing surfaces. 
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ENGINE GASKET SURFACE PREPARATION 


To ensure engine gasket sealing, proper surface prep- 
aration must be performed, especially with the use of 
aluminum engine components and multi-layer steel 
cylinder head gaskets. 
Never use the following to clean gasket surfaces: 

e Metal scraper 


e Abrasive pad or paper to clean cylinder block 
and head 


e High speed power tool with an abrasive pad or a 
wire brush 


NOTE: Multi-Layer Steel (MLS) head gaskets 
require a scratch free sealing surface. 


Only use the following for cleaning gasket surfaces: 


e Solvent or a commercially available gasket 
remover 


e Plastic or wood scraper 
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e Drill motor with 3M Roloc™ Bristle Disc (white or yellow) 


CAUTION: Excessive pressure or high RPM (beyond the recommended speed), can damage the sealing sur- 
faces. The mild (white, 120 grit) bristle disc is recommended. If necessary, the medium (yellow, 80 grit) bris- 


tle disc may be used on cast iron surfaces with care. 


MEASURING BEARING CLEARANCE USING PLASTIGAGE 


Engine crankshaft bearing clearances can be deter- 

mined by use of Plastigage or equivalent. The follow- 

ing is the recommended procedure for the use of 

Plastigage: 

1. Remove oil film from surface to be checked. Plas- 
tigage is soluble in oil. 


2. Place a piece of Plastigage across the entire width 
of the bearing shell in the cap approximately 6.35 
mm (1/4 in.) off center and away from the oil holes. 
(їп addition, suspected areas can be checked Бу 
placing the Plastigage in the suspected area). 
Torque the bearing cap/bed plate bolts of the bear- 
ing being checked to the proper specifications. 


3. Remove the bearing cap and compare the width of 
the flattened Plastigage with the metric scale pro- 
vided on the package. Locate the band closest to 
the same width. This band shows the amount of 
clearance in thousandths of a millimeter. Differ- 
ences in readings between the ends indicate the 


808aadda 


amount of taper present. Record all readings taken. Compare clearance measurements to specs found in engine 
specifications (Refer to 9 - ENGINE - SPECIFICATIONS). Plastigage generally is accompanied by two 
scales. One scale is in inches, the other is a metric scale. 


NOTE: Plastigage is available in a variety of clearance ranges. Use the most appropriate range for the spec- 


ifications you are checking. 


4. Install the proper crankshaft bearings to achieve the specified bearing clearances. 
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CYLINDER HEAD CORE PLUGS 


Using a blunt tool such as a drift and a hammer, strike the bottom edge of the cup plug. With the cup plug rotated, 
grasp firmly with pliers or other suitable tool and remove plug. 


CAUTION: Do not drive cup plug into the casting 
as restricted cooling can result and cause serious 
engine problems. 


Thoroughly clean inside of cup plug hole in cylinder 
block or head. Be sure to remove old sealer. Lightly 
coat inside of cup plug hole with Mopar® Stud and 
Bearing Mount. Make certain the new plug is cleaned 
of all oil or grease. Using proper drive plug, drive plug 
into hole so that the sharp edge of the plug is at least P 
0.5 mm (0.020 in.) inside the lead-in chamfer. ж 


It is not necessary to май for curing of the sealant. D 
The cooling system can be refilled and the vehicle 
placed in service immediately. 
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REMOVAL - ENGINE ASSEMBLY 


1. Perform fuel pressure release procedure, then dis- 
connect and remove fuel line (Refer to 14 - FUEL 
SYSTEM/FUEL DELIVERY - STANDARD PROCE- 
DURE). 


2. Remove air cleaner housing assembly (1) and 
clean air hose (Refer to 9 - ENGINE/AIR INTAKE 
SYSTEM/AIR CLEANER HOUSING - REMOVAL). 

3. Disconnect both cables from battery. 

4. Remove battery and battery tray. 

5. Discharge air conditioning system, if equipped 
(Refer to 24 - HEATING & AIR CONDITIONING - 
STANDARD PROCEDURE). 


| | Conan) 
6. Drain cooling system (Refer to 7 - COOLING/EN- а) 
GINE - STANDARD PROCEDURE). m udi аа "o! 
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14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 


23. 
24. 
25. 
26. 
2f. 
28. 
29. 


30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 


. Remove coolant reservoir (3). 
. Remove grill trim panel. 
. Remove upper radiator hose from radiator and 


. Remove upper radiator hose support. 

. Remove lower radiator hose at coolant manifold. 
. Remove coolant hose from coolant manifold. 

. Disconnect the following electrical connectors, 
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coolant manifold. 


Variable Valve Timing Solenoids, oil temperature 
sensor, injectors, map, coils, cam position sen- 
Sors, coolant temperature sensors, capacitor, oxy- 
gen sensor, intake air temperature sensor. 
Remove air intake tube from throttle body. 


Remove vacuum lines from throttle body. 
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Unclip harness from intake. 
Disconnect electronic throttle control and manifold flow control valve electrical connectors. 
Remove POV hose from valve cover. 

Remove dipstick. 

Remove throttle body support bracket. 

Remove intake bolts and remove intake. 


Disconnect coolant temperature sensor at block, Knock sensor, oil pressure sensor, generator, starter, block 


heater, A/C compressor, and block ground. 
Remove accessory drive belt. 


Remove power steering reservoir (2). 
Remove power steering line support. 
Remove power steering pump and set aside. 
Remove upper idler pulley. 


Remove transaxle filler tube. 


Disconnect transmission linkage and electrical 
connectors. 


Remove transmission vent hose. 
Remove ground strap near right tower. 
Remove rear heat shield. 

Remove maniverter heat shields. 
Raise vehicle. 

Remove wheels. 

Remove right front splash shield. 
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Remove axle nuts. 
Remove ball joint pinch bolts and separate steering knuckle from ball joint. 
Remove axles. 

Drain oil. 

Mark drive shaft and flange. 

Remove carrier bearing and heat shield. 

Remove driveshaft. 

Remove exhaust pipe to maniverter bolts. 

Remove maniverter support bracket. 

Lower vehicle. 

Remove coolant manifold. 

Remove maniverter bolts. 
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49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 


59. 


60. 
61. 
62. 


63. 


64. 
65. 
66. 
67. 
68. 
69. 


Remove maniverter to left of engine. 
Hoist up. 

Remove front mount through bolt. 
Remove crossmember. 

Remove front mount bracket. 
Remove rear mount through bolt. 
Remove rear mount. 

Remove rear mount bracket. 

Pull engine forward and support. 
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Remove PTU assembly (Refer to 21 - TRANSMISSION/TRANSAXLE/POWER TRANSFER UNIT - REMOVAL). 


Remove inspection cover and mark torque con- 
verter to flywheel. 


Remove torque converter bolts. 
Remove lower bell housing bolts. 


Remove A/C lines from compressor and remove 
A/C compressor. 


Remove A/C mounting bracket. 


Install Adapter 9704. 

Remove generator and lower idler pulley. 
Disconnect transmission electrical connector. 
Disconnect CKP electrical connector. 
Remove coolant hoses at transaxle cooler. 
Remove transaxle cooler lines from cooler. 
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70. Position dolly under engine and lower vehicle. 
WARNING: Safety straps MUST be used. 


71. Install safety straps. 
72. Remove РСМ bracket and set aside. 
73. Remove left engine mount through bolt (3). 


РМ ————————————————————— — — ——- ENGINE 1.8L WORLD 9- 1457 


74. Remove right engine mount through bolt (4). 
75. Raise vehicle away from engine and transaxle. 
76. Separate engine from transaxle. 


INSTALLATION - ENGINE ASSEMBLY 
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1. Position engine and transmission assembly under vehicle and slowly lower the vehicle over the engine/transaxle 


assembly. 
. Continue lowering vehicle until engine/transaxle aligns to mounting locations. 


. Install mounting bolts at the right and left engine/transaxle mount bolts and Tighten bolts to 118 М-т (87 ft. Ibs.). 


2 
3 
4. Install mounting bolts at the right and left engine/transaxle mount bolts and Tighten bolts to 118 N-m (87 ft. Ibs.). 
5 


. Remove safety straps from engine/transaxle assembly. Slowly raise vehicle enough to remove the engine dolly 


and cradle. 
. Remove Adapter 9704. 
. Install pcm bracket. 
. Install maniverter assembly and upper lower heat shields. 
. Install oxygen sensor and connect electrical connector. 
0. Install coolant manifold assembly. 


= © ON Фф 
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11. 
12. 
13. 
14. 
15. 
16. 
17. 


Install transaxle linkage and adjust as necessary. 
Install transaxle vent hose. 

Connect transaxle range sensor electrical connector. 
Connect TIS and TOS electrical connectors. 

Install Ground strap near right strut tower. 

Raise vehicle. 

Pull engine forward and restrain engine. 


NOTE: Be sure to install O-ring prior to installing PTU assembly. 


18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 


51. 
52. 
53. 
54. 


Install PTU. 

Remove engine restraint. 

Install front mount bracket and tighten bolts. 
Install frame cross member. 

Install front engine mount. 

Install rear mount bracket. 

Install rear mount and tighten bolts. 

Connect CKP electrical connector. 

Install maniverter to exhaust pipe bolts and tighten. 
Align driveshaft marks and install and heat shield. 
Install generator 

Install A/C bracket. 

Install A/C lines on compressor and install compressor. 
Install lower bell housing bolts and tighten. 

Align torque converter and flex plate mark and install torque converter bolts and tighten. 
Install inspection cover. 

Install transaxle connector. 

Connect trans cooler lines. 

Install coolant hoses at transmission cooler. 
Install axles. 

Install ball joint pinch bolts and tighten. 

Install axle nuts and tighten. 

Install splash shields. 

Install wheels. 

Install new oil filter. 

Lower vehicle. 

Install transaxle filler tube. 

Install upper idler pulley. 

Install power steering pump. 

Install power steering line support bracket. 

Install power steering pump. 

Install accessory drive belt. 


Connect electrical connectors at block ground, starter, A/C compressor, knock sensor, Oil pressure sensor, gen- 
erator, Coolant temperature sensor at block, and block heater. 


Install intake manifold. Install intake manifold retaining bolts and tighten. 
Install throttle body support bracket. 

Install engine oil dip stick. 

Install PCV hose to valve cover. 
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55. 


56. 
57. 
58. 


59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 


ENGINE 1.8L WORLD 9- 1459 


Connect manifold flow control valve and electronic throttle control electrical connectors and fasten harness to 
intake. 


Install vacuum lines at throttle body. 
Install intake air tube on throttle body. 


Connect variable valve timing solenoids, oil temperature sensor, coolant temperature sensor, intake air temper- 
ature sensor, injectors, coils, manifold absolute pressure sensor, cam position sensors, oxygen sensor, and 
capacitor electrical connectors. 


Install upper radiator support bracket. 
Install coolant hoses at coolant manifold. 
Install grill trim panel. 

Install coolant reservoir and connect hose. 
Connect fuel line to fuel rail. 

Install battery tray and battery. 

Connect battery cables. 

Install air cleaner housing and connect inlet air hose. 
Install fresh air inlet. 

Fill with coolant. 

Fill with oil. 


CAUTION: Do NOT run the engine with a vacuum pump in operation or with a vacuum present within the 
A/C system. Failure to follow this caution will result in serious A/C compressor damage. 


70. 


Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 


71. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE - REFRIGERANT SYSTEM CHARGE). 

72. Start engine and check for leaks. 

SPECIFICATIONS 

TORQUE 


Balance Shaft Module 22 490? 16 «90? 


Camshaft Sprocket-Bolt 


4 
3 


Camshaft Bearing Cap-Balls РР RESET 


0 30 
Front Bearing Cap-Bolts 4 25 
12 


Bearing Сар Bolts [3 | БЕКІ: ЖЕН 


Connecting Rod Cap-Bolts 20 «90? 15 «90? 


Crankshaft Main Bearing Cap-Bolts 27 4 45? 20 + 45? 
Crankshaft Damper-Bolt 210? 155 


Cylinder Head Cover-Bolts 


Cylinder Head-Bolts Refer to Procedure 


Engine Support Bracket-Bolts |02400 
Exhaust Manifold-Bolts м | 
Exhaust Manifold Heat Shield-Bolts | 


Flex Plate to Crankshaft-Bolts 
Intake Manifold 


40 
34 
95 
24 

8 


Ladder Frame 


9 - 1460 ENGINE 1.8L МОО" РМ 


Oil Pan-Bolts 
M6 Bolts 
МВ Bolts 


Oil Pan Drain-Plug 
PCV Valve 
Spark Plugs 


Timing Chain Cover 


M6 Bolts 
МВ Bolts 


Timing Chain Tensioner Assembly-Bolts 


Timing Chain Guides 
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SPECIAL TOOLS 
2.41 ENGINE 
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ENGINE ПЕТ FIXTURE 9704 


FRONT SEAL INSTALLER 9506 


HOLDING FIXTURE 9707 


% 


1.8L SPROCKET HOLDER 9711 


IN 


TENSIONER PIN 9703 
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REAR MAIN SEAL DRIVER 9706 


REAR CRANKSHAFT SEAL GUIDE 9509 


LOCKING WEDGE 9701 
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ELEMENT-AIR CLEANER 
REMOVAL 


1. Turn Lock Retainers (5) and remove fresh air inlet 
(2) from air cleaner housing (1). 
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2. Disconnect intake air temperature sensor connector 


(4). 

3. Remove Air inlet tube (5) from air cleaner housing 
(1). 

4. Unfasten clasps (2) on sides of air cleaner housing 
cover (1). 
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5. Pull air cleaner cover (1) aside. 

6. Remove filter element (3). 

7. If necessary, clean the inside of the air cleaner 
housing (2). 


INSTALLATION 


1. Install new filter element. 


2. Place cover over air cleaner housing. Snap clasps 
(2) in place. 

3. Install air inlet tube (5). 

4. Connect intake air temperature sensor connector 


(4). 
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5. Install fresh air inlet (2) on air cleaner housing (1) 
and lock retainers (5). 
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HOUSING-AIR CLEANER 
REMOVAL 


1. Remove fresh air inlet (2) from air cleaner housing 


(1). 


2. Remove intake air temperature sensor electrical 
connector (4). 


3. Remove air inlet tube (5) from housing (1). 
4. Pull housing (1) upward to remove. 
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INSTALLATION 


1. 


Make sure the rubber grommets, for the air cleaner 
housing lower pins, are in place when reinstalling 
the air cleaner housing. The rubber grommets 
mount to the PDC bracket. 


. Push air cleaner housing (1) down while aligning 


pins into the grommets. 


. Connect the throttle body air inlet hose (5) to the 


air cleaner housing (1). 


. Connect intake air temperature sensor connector 


(4). 


Install fresh air inlet (2) and lock retainers (5). 
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CYLINDER HEAD 
DESCRIPTION 


The cross flow designed, aluminum cylinder head contains dual over-head camshafts with four valves per cylinder. 
The valves are arranged in two in-line banks. The intake valves face toward the front of the vehicle. The exhaust 
valves face the dash panel. The cylinder head incorporates powdered metal valve guides and seats. The cylinder 
head is sealed to the block using a multi-layer steel head gasket and retaining bolts. 


Integral oil galleries provide lubrication passages to the variable camshaft timing phasers, camshafts, and valve 
mechanisms. 


NOTE: Replacement cylinder heads will come complete with valves, seals, springs, retainers, keepers, lash 
buckets, and camshafts. 


DIAGNOSIS AND TESTING 
CYLINDER HEAD GASKET 


A cylinder head gasket leak can be located between adjacent cylinders, between a cylinder and the adjacent water 
jacket or from an oil passage to the exterior of the engine. 
Possible indications of the cylinder head gasket leaking between adjacent cylinders are: 
e Loss of engine power 
e Engine misfiring 
e Poor fuel economy 
Possible indications of the cylinder head gasket leaking between a cylinder and an adjacent water jacket are: 
e Engine overheating 
e Loss of coolant 
e Excessive steam (white smoke) emitting from exhaust 
e Coolant foaming 


CYLINDER-TO-CYLINDER LEAKAGE TEST 


To determine if an engine cylinder head gasket is leaking between adjacent cylinders, follow the procedures in Cyl- 
inder Compression Pressure Test (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). An engine cylinder head 
gasket leaking between adjacent cylinders will result in approximately a 50-70% reduction in compression pressure. 


CYLINDER-TO-WATER JACKET LEAKAGE TEST 


WARNING: USE EXTREME CAUTION WHEN THE ENGINE IS OPERATING WITH COOLANT PRESSURE CAP 
REMOVED. 


VISUAL TEST METHOD 


With the engine cool, remove the coolant pressure cap. Start the engine and allow it to warm up until thermostat 
opens. 


If a large combustion/compression pressure leak exists, bubbles will be visible in the coolant. 


COOLING SYSTEM TESTER METHOD 


WARNING: WITH COOLING SYSTEM TESTER IN PLACE, PRESSURE WILL BUILD UP FAST. EXCESSIVE 
PRESSURE BUILT UP, BY CONTINUOUS ENGINE OPERATION, MUST BE RELEASED TO A SAFE PRESSURE 
POINT. NEVER PERMIT PRESSURE TO EXCEED 138 kPa (20 psi). 


Install Cooling System Tester 7700 or equivalent to pressure cap neck. Start the engine and observe the tester's 
pressure gauge. If gauge pulsates with every power stroke of a cylinder a combustion pressure leak is evident. 
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CHEMICAL TEST METHOD 


Combustion leaks into the cooling system can also be checked by using Bloc-Chek Kit C-3685-A or equivalent. 


Perform test following the procedures supplied with the tool kit. 


REMOVAL - CYLINDER HEAD 


. Perform fuel system pressure release procedure before attempting any repairs 
Remove clean air hose and air cleaner housing (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 


HOUSING - REMOVAL). 

Disconnect negative cable from battery. 

Drain cooling system. 

Remove engine cover. 

Remove coolant recovery bottle. 

Remove power steering pump and reposition. 
Remove windshield washer bottle. 
Disconnect breather hose. 


. Disconnect PCV hose. 

. Disconnect ignition coil electrical connectors. 
. Remove valve cover. 

. Raise vehicle. 

. Remove right splash shield. 

. Set engine to TDC. 

. Remove accessory drive belts (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 
. Remove lower A/C compressor bolts if equiped. 

. Remove lower A/C compressor mount. 

. Remove accessory drive belt lower idler pulley. 

. Remove crankshaft and water pump pulleys. 

. Remove right side engine mount bracket lower bolt. 

. Remove timing chain cover lower bolts. 

. Disconnect oxygen sensor electrical connectors. 

. Remove exhaust pipe at manaverter (AWD). 

. Remove manaverter support bracket retaining bolts (AWD). 

. Lower vehicle. 

. Remove power steering pump and set aside. 

. Support engine with suitable jack. 

. Remove right engine mount. 

. Remove accessory drive upper idler pulley. 

. Remove right upper engine mount bracket. 

. Remove accessory drive belt tensioner. 

. Remove upper timing chain cover retaining bolts. 

. Remove timing chain cover. 

. Remove timing chain tensioner. 

. Remove timing chain. 

. Remove timing chain guides. 

. Disconnect fuel line at the fuel rail. 

. Disconnect fuel injector electrical connectors. 

. Disconnect top engine electrical connectors and reposition harness. 
. Remove fuel rail. 

. Remove lower intake manifold support bracket retaining bolt. 
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43. Disconnect electronic throttle control electrical connector. 

44. Disconnect map sensor electrical connector. 

45. Disconnect vacuum lines at intake. 

46. Remove intake manifold retaining bolts. 

47. Remove upper radiator hose retaining bolts. 

48. Remove intake manifold. 

49. Remove coolant outlet manifold and set aside. 

50. Remove ground strap at right rear of cylinder head. 

51. Remove oxygen sensor from maniverter (AWD). 

52. Remove maniverter heat shields (AWD). 

53. Remove maniverter retaining bolts (AWD). 

54. Remove maniverter from cylinder head and reposition out of the way (AWD). 
55. Remove camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - REMOVAL). 


NOTE: АП of the cylinder head bolts have captured 
washersEXCEPTthe front two (1). 


56. Remove cylinder head bolts. 
57. Remove cylinder head from engine block. 
58. Inspect and clean cylinder head and block sealing 


surfaces. Refer to Cleaning and Inspection in this 
section for procedures. 


NOTE: Ensure cylinder head bolt holes in the 
block are clean, dry (free of residual oil or cool- 
ant), and threads are not damaged. 


81877ba8 


CLEANING 


To ensure engine gasket sealing, proper surface preparation must be performed, especially with the use of alumi- 
num engine components and multi-layer steel cylinder head gaskets. 


NOTE: Multi-Layer Steel (MLS) head gaskets require a scratch free sealing surface. 


Remove all gasket material from cylinder head and block (Refer to 9 - ENGINE - STANDARD PROCEDURE). Be 
careful not to gouge or scratch the aluminum head sealing surface. 


Clean all engine oil passages. 
INSPECTION 


NOTE: Replacement cylinder heads will come complete with valves, seals, springs, retainers, keepers, lash 
buckets, and camshafts. 
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1. Oylinder head must be flat within 0.1 mm (0.004 
in.). 


2. Inspect camshaft bearing journals for scoring. 

. Remove carbon and varnish deposits from inside of 
valve guides with a reliable guide cleaner. 

4. Using a small hole gauge and a micrometer, mea- 
sure valve guides in 3 places top (1), middle (2), 
and bottom (3). (Refer to 9 - ENGINE - SPECIFI- 
CATIONS) Replace guides if they are not within 
specification. 

. Check valve guide height. 

. Prior to installing cylinder head, the cylinder block 
should be checked for flatness (Refer to 9 - 
ENGINE/ENGINE BLOCK - INSPECTION). 


INSTALLATION - CYLINDER HEAD 


Co 


о сл 


NOTE: Ensure cylinder head Бой holes in the 
block are clean, dry (free of residual oil or cool- 
ant), and threads are not damaged. 


NOTE: The Cylinder head bolts should be exam- 
ined BEFORE reuse. If the threads are necked 
down, the bolts should be replaced. 


Necking can be checked by holding a scale or straight 
edge against the threads. If all the threads do not con- 
tact the scale (2), the bolt should be replaced. 
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CAUTION: Always replace Ше variable valve timing 
filter screen (3) when servicing the head gasket or 
engine damage could result. 


1. Replace the variable valve timing filter screen (3). 


2. Place two pea size dots of RTV (1) on oylinder 
block as shown. 


3. Position the new cylinder head gasket on engine 
block with the part number facing up. Ensure gas- 
ket is seated over the locating dowels in block. 

4. Place two pea size dots of RTV (1) on cylinder 
head gasket as shown. 


NOTE: The head must be installed within 15 min- 
utes before the RTV skins. 


5. Position cylinder head onto engine block. 
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NOTE: The front two cylinder head bolts do по! 
have captured washers. The washers must be 
installed with the bevel up towards the bolt head. 


6. Install washers (1) for the front two cylinder head 
bolts. 


7. Before installing the bolts, the threads should be 
lightly coated with engine oil. 

8. Install the cylinder head bolts and torque in the 
sequence shown above. 
e First: All to 30 N-m (25 ft. Ibs.) 
e Second: All to 61 М-т (50 ft. Ibs.) 
e Third: All to 61 М-т (45 ft. 16$.) 
e Fourth: All an additional 90? 


CAUTION: Do not use a torque wrench for the 
Fourth step. 


9. Install camshafts. (Refer to 9 - ENGINE/CYLINDER 
HEAD/CAMSHAFT(S) - INSTALLATION). 


10. Install cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER - 
INSTALLATION). 
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11. Install maniverter/exhaust manifold to cylinder head. Torque fasteners to 34 N-m (25 ft.lbs.). 


12. Install heat shields.Torque fasteners to 9 N-m ( ). 
13. Install oxygen sensor in maniverter. 
14. Install ground strap at right rear of cylinder head. 
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15. 
16. 
17. 
18. 
19. 


20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


32. 
ЭЗ. 
34. 
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Install coolant manifold. 

Install intake manifold. 

Install intake manifold bolts and torque to 24 N-m (18 ft.lbs.). 
Install upper radiator hose retaining bracket. 


Install timing chain (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT/CHAIN AND SPROCKETS - INSTAL- 
LATION). 


Install timing chain cover, torque тб bolts to 12 N-m (105 in.lbs.) and m8 bolts to 23 N-m (17 ft.lbs.). 
Connect cam sensor wiring connector. 

Install spark plugs and torque to 27 N-m (20 ft.lbs.). 

Install ignition coils and torque to 8 N-m (70 in.lbs.). 

Install power steering pump reservoir/bracket to cylinder head. 

Install exhaust pipe to manifold. Torque fasteners to 28 N-m (20 ft. Ibs.). 

Install accessory drive belts (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 
Connect engine coolant temperature sensor connector. 

Connect upper radiator hose. Connect heater hoses to thermostat housing. 

Install heater tube support bracket to cylinder head. 

Install fastener attaching dipstick tube to lower intake manifold 


Connect fuel supply line quick-connect at the fuel rail assembly (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/ 
QUICK CONNECT FITTING - STANDARD PROCEDURE). 


Fill cooling system (Refer to 7 - COOLING/ENGINE - STANDARD PROCEDURE). 
Connect negative cable to battery. 


Install clean air hose and air cleaner housing (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - INSTALLATION). 
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CAMSHAFT(S) 
DESCRIPTION 


Both camshafts have six bearing journal surfaces and two cam lobes per cylinder. Flanges on the third journal con- 
trol camshaft end play. Cam position sensors are located on the intake and exhaust camshafts on the rear of the 
cylinder head. 


OPERATION 


The camshaft is driven by the crankshaft via drive sprockets and a chain. The camshaft has precisely machined 
lobes to provide accurate valve timing and duration. 


STANDARD PROCEDURE 
MEASURING CAMSHAFT END PLAY 


1. Using a suitable tool, move camshaft as far rear- 
ward as it will go. 

2. Zero dial indicator. 

. Move camshaft as far forward as it will go. 


4. Record reading on dial indicator. For end play 
specification, (Refer to 9 - ENGINE - SPECIFICA- 
TIONS). 


5. If end play is excessive, check cylinder head and 
camshaft for wear; replace as necessary. 


со 
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REMOVAL 


1. Remove engine cover by pulling upward. 
2. Disconnect negative battery cable. 


3. Remove cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL). 


4. Raise vehicle. 
5. Remove right splash shield. 


81826337 
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8181c7e8 


6. Remove timing tensioner plug from front cover. 


7. Insert small allen wrench and lift ratchet (2) upward to release the tensioner. Leave the allen wrench installed 
during the remainder of this procedure. 


8. Insert wedge 9701 (1). 
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9. Lightly tap Wedge 9701(2) into place. 


10. Remove the front camshaft bearing cap. 

11. Slowly remove the remaining camshaft bearing 
bolts one turn at a time following the above 
sequence. 


12. Remove intake camshaft (1) by lifting the rear of 
the camshaft upward. 
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13. Rotate the camshaft while lifting out of the front 
bearing cradle. 


14. Lift the timing chain (2) off the sprocket (1). 
15. Remove exhaust camshaft. 


CLEANING 


Clean camshafts with a suitable solvent. 


INSPECTION 


1. Inspect camshaft bearing journals for damage and 
binding. If journals are binding, check the cylinder 
head for damage. Also check cylinder head oil 
holes for clogging. 

2. Check the cam lobe and bearing surfaces for 
abnormal wear and damage. Replace camshaft if 
defective. 


NOTE: If camshaft is replaced due to lobe wear or 
damage, always replace the lash buckets. 
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INSTALLATION 


1. 


3. 


4. 


5. 


Identify which front cam cap (1) is installed on the 
engine you are working on. 


. The cam cap (1) is numbered (2) either one, two, 


or three, this corresponds to the select fit bearing 
to use. 


Install the corresponding select fit bearing that will 
also be numbered (1) one, two, or three. 

Oil all of the camshaft journals with clean engine 
oil. 

Install exhaust camshaft and position on bearing 
journals in the cylinder head. 


6. Align exhaust cam timing mark so it is parallel to 


the cylinder head as shown. 
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7. Install timing chain onto exhaust cam sprocket 
making sure that the timing marks (1) on the 
sprocket and chain are aligned. 


8187abbb 


8. Install intake camshaft by raising the rear of the 
camshaft upward and roll the sprocket into the 
chain. 


81819eca 


9. Align the timing marks (1) on the intake cam 
sprocket with the mark in the chain. 
10. Position the intake camshaft into the bearing jour- 
nals in the cylinder head. 
11. Verify that the timing marks (1) are aligned on 
both camshafts and that the timing marks (3) are 
parallel with the cylinder head. 
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CAUTION: Install the front intake and exhaust camshaft bearing cap last. Ensure that the dowels are seated 
and follow torque sequence or damage to engine could result. 
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NOTE: If the front camshaft bearing cap is broken, the cylinder head MUST be replaced. 


12. Install intake and exhaust camshaft bearing caps 
slowly torque bolts in the sequence shown. 


13. Install the front intake and exhaust bearing cap 
and torque bolts in the sequence shown. 


14. Verify that all timing marks are aligned. 
15. Remove allen wrench from timing chain tensioner. 
16. Remove locking wedge 9701. 


17. Apply MOPAR® thread sealant to timing tensioner 
plug and Install. 


18. Install right splash shield. 


19. Install cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
INSTALLATION). 


20. Install engine cover. 

21. Connect negative battery cable. 
22. Fill cooling system. 

23. Fill with oil. 

24. Start engine and check for leaks. 
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COVER-CYLINDER HEAD 
REMOVAL 


1. 
2: 
3. 


Remove engine cover. 
Disconnect ignition coil electrical connectors. 


Disconnect PCV and make-up air hoses from cylin- 
der head cover. 


. Use compressed air to blow dirt and debris off the 


cylinder head cover prior to removal. 


. Remove cylinder head cover bolts. 
. Remove cylinder head cover from cylinder head. 


INSTALLATION 


1. 


Install new cylinder head cover gaskets (1,2). 
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2. 


Install studs in cover as shown. 


. Clean а! RTV from cylinder head. 
. Apply RTV to cylinder head/front cover joint. 


Install cylinder head cover assembly to cylinder 
head and install all bolts, ensuring the studs are 
located as shown. 


. Tighten bolts in sequence shown in Using a 2 step 


torque method as follows: 
a. Tighten all bolts to 4.5 N-m (40 in. Ibs.) 
b. Tighten all bolts to 10 N-m (90 in. 108.). 


. Install ignition coils. Tighten fasteners to 8 М-т (70 


in. Ibs.). 


. If the PCV valve was removed, tighten PCV valve 


to 4.5 N-m (40 in. Ibs.). 


. Connect PCV and make-up air hoses to cylinder 


head cover. 


10. Install engine cover. 
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TAPPETS-VALVE 


DIAGNOSIS AND TESTING 
MECHANICAL VALVE TAPPET NOISE DIAGNOSIS 


A tappet-like noise may be produced from several items. Check the following items. 


STANDARD PROCEDURE - MEASURING VALVE LASH 


81868c56 


1. Remove engine cover. 


. Remove cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL). 


. Rotate camshaft so lobes are vertical. 

. Check clearance using feeler gauges. 

. Repeat for all tappets. 

. If clearance was too small Clearance too Small . 
. If clearance was too large Clearance too Large . 
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Clearance too Small 
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. Remove camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - REMOVAL). 

. Spec — measured - delta 

. Decrease bucket thickness by delta. 

. Install camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - INSTALLATION). 
. Verify that valve lash is correct. 
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Clearance too Large 
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Remove camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - REMOVAL). 
Measured - spec - delta 

Increase bucket thickness by delta. 

. Install camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - INSTALLATION). 
. Verify that valve lash is correct. 


REMOVAL 


оһом- 


NOTE: This procedure is for in-vehicle service with сатзпайз installed. 


NOTE: Camshaft buckets must be replaced if cylinder head or camshafts are replaced. 


1. Remove oylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL). 


Remove camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - REMOVAL). 
Remove camshaft buckets. 

Repeat removal procedure for each camshaft bucket. 

. If reusing, mark each camshaft bucket for reassembly in original position. 


INSTALLATION 


c RON 


NOTE: If reinstalling original buckets they must go back in their original location or engine damage could 
result. 


1. Apply a light coat of clean engine oil to camshafts buckets prior to assembly. 
2. Install camshaft bucket into cylinder head. 
3. Repeat installation procedure for each camshaft bucket. 


NOTE: If installing new buckets, the valve lash procedure must be performed. 
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4. Install camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - INSTALLATION). 


5. Install cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLA- 
TION). 
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VALVES & SEATS-INTAKE/EXHAUST 
DESCRIPTION 


The valves are made of heat resistant steel. They have nitrided stems to prevent scuffing. Viton rubber valve stem 
seals are integral with the spring seats. The valves have a single bead lock keepers to retain the springs. 


OPERATION 


The four valves per cylinder (two intake and two exhaust) are opened by using direct acting buckets which are 
actuated by the camshaft. 


CLEANING 


1. Clean all valves thoroughly and discard burned, warped and cracked valves. 
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SPRINGS 8 SEALS-VALVE 


REMOVAL 
CYLINDER HEAD ON 


1. 


Remove cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL). 


. Remove camshafts (Refer to 9 - ENGINE/CYLIN- 


DER HEAD/CAMSHAFT(S) - REMOVAL). 


. Rotate crankshaft until piston is at TDC on com- 


pression. 


. With air hose attached to adapter tool installed in 


spark plug hole, apply 90-120 psi air pressure. 


. Using metric valve keeper remover (1), and remove 


valve spring keepers and retainer. 


. Remove valve spring(s). 
. Remove valve stem seal(s) by a using valve stem 


seal tool. 


CYLINDER HEAD OFF 


1. 


With cylinder head removed from cylinder block, 
place a ball of rags in the combustion chamber. 


. Using Snap On metric valve keeper remover (1) or 


equivalent, remove valve keepers with a downward 
push. 


. Remove retainer and springs. 
. Before removing valves, remove any burrs from 


valve stem lock grooves to prevent damage to 
the valve guides. Identify valves, locks and retain- 
ers to insure installation in original location. 


. Inspect the valves. (Refer to 9 - ENGINE/CYLIN- 


DER HEAD/VALVE SPRINGS - INSPECTION). 


INSPECTION 


1. 


8187c79d 


Whenever valves have been removed for inspection, reconditioning or replacement, valve springs should be 
tested for correct tension. Discard the springs that do not meet specifications. The following specifications apply 


to both intake and exhaust valves springs: 


e Valve Closed Nominal Tension—75 105. @ 38.0 mm (1.50 in.) 
e Valve Open Nominal Tension—134 105. @ 29.75 mm (1.17 in.) 
. Inspect each valve spring for squareness with a steel square and surface plate, test springs from both ends. If 


the spring is more than 1.5 mm (1/16 inch) out of square, install a new spring. 
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INSTALLATION 
CYLINDER HEAD ON 


1. Install valve seal/valve spring seat (3) assembly. 
Push the assembly down with appropriate size 
Socket to seat it onto the valve guide. 


2. Install valve spring (2) and retainer (4) with keep- 
ers (1). 


3. Place the valve keepers in the retainer. Using Snap 
On metric valve keeper installer (2) and remover 
(1) as a handle, install valve keepers with a down- 
ward push. 

4. Remove air hose and install spark plugs. 

5. Install camshafts (Refer to 9 - ENGINE/CYLINDER 
HEAD/CAMSHAFT(S) - INSTALLATION). 

6. Install cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
INSTALLATION). 


CYLINDER HEAD OFF 


1. Coat valve stems with clean engine oil and insert 
in cylinder head. 

2. Install new valve stem seals (3) on all valves using 
an appropriate sized socket to seat the seal/spring 
seat. The valve stem seals should be pushed firmly 
and squarely over valve guide. 


3. Install valve springs (2), retainers (4), and keepers 
(1) in place. 


ENGINE 1.8L WORLD 


9 - 1491 


оу 
CK 


8187c7a3 


9 - 1492 ENGINE 1.8L WORLD 


4. Using Snap-on metric valve keeper installer (2) and 
remover (1) as a handle, push downward to install 
keepers. 


5. Check the valve spring installed height B after 
refacing the valve and seat. Make sure measure- 
ments are taken from top of spring seat to the bot- 
tom surface of spring retainer. If height is greater 
than 38.75 mm (1.525 in.), install a 0.762 mm 
(0.030 in.) spacer under the valve spring seat to 
bring spring height back within specification. 
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PHASERS-CAMSHAFT 


REMOVAL 


1. Remove camshafts (Refer to 9 - ENGINE/CYLIN- 
DER HEAD/CAMSHAFT(S) - REMOVAL). 

2. Remove camshaft phaser (2) retaining bolt while 
holding the camshaft in place with a wrench (1). 


3. Remove phaser (2) assembly from camshaft. 


INSTALLATION 


CAUTION: Do not use an impact wrench to tighten 
camshaft sprocket bolts. Damage to the camshaft- 
to-sprocket locating dowel pin and camshaft 
phaser may occur. 


1. Install phaser (2) assembly on camshaft. 
2. Install phaser retaining bolt and torque while hold- 
ing camshaft in place with a wrench (1). 


3. Install camshafts (Refer to 9 - ENGINE/CYLINDER 
HEAD/CAMSHAFT(S) - INSTALLATION). 
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ENGINE BLOCK 
DESCRIPTION 


The die cast aluminum cylinder block is a two-piece assembly, consisting of the cylinder block and ladder frame. 
The block is an open deck design with cast in place cast iron cylinder liners. The cast iron cylinder liners are 
recessed below the aluminum deck surface. The ladder frame bolts to the cylinder block and does not incorporate 
the main bearing caps. This design offers a much stronger lower end and increased cylinder block and transaxle 
rigidity. The rear oil seal retainer is integral with the block and ladder frame. The ladder frame and block are ser- 
viced as an assembly. 


The engine build date is located on the bottom of the 
ladder frame just behind the oil pan. The date can be 
seen with the oil pan in place. 
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STANDARD PROCEDURE 
CYLINDER BORE HONING 


1. Used carefully, a quality commercially available cyl- 
inder bore resizing hone equipped with 220 grit 
stones, is the best tool for this honing procedure. In 
addition to deglazing, it will reduce taper and out- 


of-round as well as removing light scuffing, scoring (6 

or scratches. Usually a few strokes will clean up a X Q ORAS 

bore and maintain the required limits. о 
2. Deglazing of the cylinder walls тау be done using AAR 

a quality commercially available cylinder surfacing И 

hone, recommended tool С-3501 or equivalent, сее 

equipped with 280 ат stones, if the cylinder bore i d WA ON 

is straight and round. 20—60 strokes depending on ө бу, Х RN 

the bore condition, will be sufficient to provide a КУУУ ӨЛҮ 

satisfactory surface. Use a light honing oil. Do not СО ra AX 

use engine or transmission oil, mineral spirits 2505400 

ог kerosene. Inspect cylinder walls after each 20 0 1904 

strokes. а 


3. Honing should be done Бу moving the hone up and КЕННЕН 
down fast enough to get а cross-hatch pattern. 
When hone marks intersect at 30-50 degrees, the 
cross hatch angle is most satisfactory for proper seating of rings. 


4. Acontrolled hone motor speed between 200—300 RPM is necessary to obtain the proper cross-hatch angle. The 
number of up and down strokes per minute can be regulated to get the desired 40—60 degree angle. Faster up 
and down strokes increase the cross-hatch angle. 


5. After honing, it is necessary that the block be cleaned again to remove all traces of abrasive. 


РМ 
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9 - 1495 


CAUTION: Ensure all abrasives are removed from engine parts after honing. It is recommended that a solu- 
tion of soap and hot water be used with a brush and the parts then thoroughly dried. The bore can be 
considered clean when it can be wiped clean with a white cloth and cloth remains clean. Oil the bores after 


cleaning to prevent rusting. 


CLEANING 


Clean cylinder block thoroughly using a suitable cleaning solvent. 


INSPECTION 
ENGINE BLOCK 


1. Clean cylinder block thoroughly and check all core 
hole plugs for evidence of leaking. 

2. If new core plugs are to be installed, (Refer to 9 - 
ENGINE - STANDARD PROCEDURE - ENGINE 
CORE AND OIL GALLERY PLUGS). 

3. Examine block and cylinder bores for cracks or 
fractures. 

4. Check block deck surfaces for flatness. Deck sur- 


face must be within service limit of 0.050 mm 
(0.002 in.). 


CYLINDER BORE 


NOTE: The cylinder bores should be measured at 
normal room temperature, 21°C (70°F). 


The cylinder walls should be checked for out-of-round 
and taper with Tool C119 or equivalent (Refer to 9 - 
ENGINE - SPECIFICATIONS). If the cylinder walls are 
badly scuffed or scored, the cylinder block should be 
replaced, and new pistons and rings fitted. 


Measure the cylinder bore at three levels in directions 


MIDDLE 
OF 
BORE 


10 mm - 
(3/8 IN.)- 


9509-27 


A and В. Тор measurement should be 10 mm (3/8 in.) down and bottom measurement should be 10 mm (3/8 in.) 
up from bottom of bore. (Refer to 9 - ENGINE - SPECIFICATIONS). 


9. 
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CRANKSHAFT 


STANDARD PROCEDURE 
MEASURING CRANKSHAFT END PLAY 


1. 


2. 


3. 
4. 


Mount a dial indicator (2) to front of engine with 
the locating probe on nose of crankshaft (1). 


Move crankshaft all the way to the rear of its 
travel. 

Zero the dial indicator. 

Move crankshaft all the way to the front and read 


the dial indicator. (Refer to 9 - ENGINE - SPECIFI- 
CATIONS) for end play specification. 


8164140d 


REMOVAL - CRANKSHAFT 


NOTE: Crankshaft can not be removed when engine is in vehicle. 


. Remove engine assembly from vehicle (Refer to 9 - ENGINE - REMOVAL). 

. Separate transaxle from engine. 

. Remove drive plate/flex plate. 

. Remove crankshaft rear oil seal (Refer to 9 - ENGINE/ENGINE BLOCK/CRANKSHAFT OIL SEAL - REAR - 
REMOVAL). 


. Mount engine on a suitable repair stand. 
. Drain engine oil and remove oil filter. 
. Remove crankshaft vibration damper (Refer to 9 - ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 


REMOVAL). 


. Remove engine mount support bracket. 

. Remove timing chain cover. 

. Remove the timing chain 

. Remove the oil pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 

. Remove balance shaft module. 

. Remove the crankshaft sprocket. 

. Remove crankshaft position sensor. 

. Remove all ladder frame bolts from the engine block. 

. Using a pry bar gently pry the ladder frame loose from the engine block dowel pins using the pry points cast 


into the block and ladder frame. 


. Ladder frame should be removed evenly from the cylinder block dowel pins to prevent damage to the dowel 


pins. 


NOTE: If piston/connecting rod replacement is necessary, remove cylinder head (Refer to 9 - ENGINE/CYL- 
INDER HEAD - REMOVAL). 
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18. Using a permanent ink or paint marker, identify cylinder number on each connecting rod cap. 


CAUTION: DO NOT use a number stamp or a punch to mark connecting rods. Damage to connecting rod 
could occur. 


19. Remove all connecting rod bolts and caps. Care should be taken not to damage the fracture rod and cap sur- 
faces. 


NOTE: Do not reuse connecting rod bolts. 
20. Remove main bearing caps. 


CAUTION: Use extreme care when handling crankshaft. Tone wheel damage can occur if crankshaft is mis- 
handled. 


21. Lift out crankshaft from cylinder block. Do not damage the main bearings or journals when removing the crank- 
shaft. 


INSPECTION 


The crankshaft journals should be checked for exces- 
sive wear, taper and scoring. Limits of taper or out of 
round on any crankshaft journals should be held to 
0.025 mm (0.001 in.). Journal grinding should not 
exceed 0.305 mm (0.012 in.) under the standard jour- 
nal diameter. DO NOT grind thrust faces of No. 3 main 
bearing. DO NOT nick crank pin or bearing fillets. After 
grinding, remove rough edges from crankshaft oil 
holes and clean out all passages. 


RRO9B56 


INSTALLATION - CRANKSHAFT 


The crankshaft is supported in five main bearings. All upper bearing shells in the crankcase have oil grooves and 
holes. All lower bearing shells are smooth. Crankshaft end play is controlled by a two piece thrust bearing on the 
number three main bearing journal. 


1. Install the main bearing upper shells with the lubrication groove and oil hole in the engine block. 
2. Make certain oil holes in block line up with oil hole in bearings and bearing tabs seat in the block tab slots. 


NOTE: If the crankshaft is sent out for machine work, it must be balanced as an assembly with the target 
ring installed. 


3. Clean crankshaft and target ring with MOPAR® Brake Parts cleaner and dry with compressed air to ensure that 
the crankshaft mating surface and target ring mounting holes are free from oil and lock patch debris. 


NOTE: Always use NEW mounting screws whether installing original or new target ring. 


4. Install NEWmounting screws finger tight starting with the #1 location. Make sure engagement occurs with the 
shoulder of the screws and mounting hole before starting all other screws. 


5. Torque all mounting screws with T30 torx bit to 13 Nm (110 in-lbs) following the torque sequence. 


NOTE: Lightly apply trans gel to thrust bearings to hold bearings in block. 
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6. Install thrust bearings (3) in block. 


CAUTION: Do not get oil on the ladder frame mat- 
ing surface. It will affect the ability of the RTV to 
seal the ladder frame to cylinder block. 


7. Oil the bearings and journals. Install crankshaft in || | | | || 


engine block. 


8. Install lower main bearings (1) into main bearing 
cap. Make certain the bearing tabs are seated into 
the bearing cap slots. 


9. Before installing the bolts the threads should be 

clean and dry. 

10. Install main bearing caps to engine block, install © | 
bolts finger tight. 


11. To ensure correct thrust bearing alignment, per- 
form the following steps: 


e Step 1: Rotate crankshaft until number 4 piston is at TDC. 
e Step 2: Move crankshaft rearward to limits of travel. 
e Step 3: Then, move crankshaft forward to limits of travel. 


e Step 4: Wedge an appropriate tool between the rear of the cylinder block and the rear crankshaft counter- 
weight. This will hold the crankshaft in it's furthest forward position. 


12. Tighten bolts (1-10) again to 41 N-m (30 ft. lbs.) in sequence shown. 
13. Remove wedge tool used to hold crankshaft. 
14. Check the crankshaft turning torque, it should not exceed 5.6 N-m (50 іп. 16$.). 


15. Check crankshaft end play (Refer to 9 - ENGINE/ENGINE BLOCK/CRANKSHAFT - STANDARD PROCE- 
DURE). 


16. Install connecting rod bearings and caps. Do Not Reuse Connecting Rod Bolts. Torque connecting rod bolts 
to 27 N-m (20 ft. lbs.) plus 1/4 turn. 


17. Install the ladder frame assembly (Refer to 9 - ENGINE/ENGINE BLOCK/LADDER FRAME - INSTALLATION). 
18. Install the balance shaft module (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - INSTALLATION). 

19. Install the oil pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 

20. Install crankshaft position sensor. 

21. Install cylinder head if it was removed (Refer to 9 - ENGINE/CYLINDER HEAD - INSTALLATION). 

22. Install front crankshaft sprocket. 


23. Install the timing chain (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
INSTALLATION). 


24. Install the timing chain front cover. 
25. Install front crankshaft oil seal. 
26. Install engine mount support bracket. 


27. Install crankshaft vibration damper (Refer to 9 - ENGINE/ENGINE BLOCK/VIBRATION DAMPER - INSTALLA- 
TION). 


28. Remove engine from repair stand and position on Special Tools 6135 and 6710 Engine Dolly and Cradle. Install 
safety straps around the engine to cradle and tighten and lock them into position. 


29. Install crankshaft rear oil seal (Refer to 9 - ENGINE/ENGINE BLOCK/CRANKSHAFT OIL SEAL - REAR - 
INSTALLATION). 


30. Install drive plate/flex plate. Apply Mopar® Lock & Seal Adhesive to bolt threads and tighten to 95 N-m (70 ft. 
Ibs.). 


31. Attach transaxle to engine. Tighten attaching bolts to 101 N-m (75 ft. Ibs.). 
32. Install the engine assembly (Refer to 9 - ENGINE - INSTALLATION). 

33. Install new oil filter and fill with oil. 

34. Start engine and check for leaks. 


817ed42a 
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SEAL-CRANKSHAFT ОП FRONT 
REMOVAL 


1. 


Remove the crankshaft vibration damper (Refer to 
9 -  ENGINE/ENGINE — BLOCK/VIBRATION 
DAMPER - REMOVAL). 


. Remove front crankshaft oil seal (1) by prying out 


with a screw driver (2). Be careful not to damage 
the cover seal surface. 


INSTALLATION 


1. 


Place seal (1) onto Seal installer 9506 (2) with seal 
spring towards the inside of engine. 
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81818976 


= 


8181365 
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2. 


Install new seal (1) by using Seal installer 9506 (2) 
and crankshaft damper bolt (3). 


Press seal into front cover until Seal Installer 9506 
(1) seats against timing chain cover (3). 

Remove seal installer 9506 (1). 

Install crankshaft vibration damper (Refer to 9 - 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
INSTALLATION. 


PM 
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SEAL-CRANKSHAFT ОП REAR 
REMOVAL 


1. Remove transaxle 
2. Remove flex plate bolts and discard. 
3. Remove flex plate (1). 


Q Oy) y 


8172026 


4. Insert a 3/16 flat bladed screwdriver (7) between 
the dust lip (8) and the metal case (4) of the crank- 
shaft seal (1). Angle the screwdriver through the 
dust lip against metal case of the seal. Pry out 
seal. 


CAUTION: Do not permit the screwdriver blade to 
contact crankshaft seal surface. Contact of the 
screwdriver blade against crankshaft edge (cham- 
fer) is permitted. 


806dc1b1 
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INSTALLATION 


CAUTION: If a burr or scratch is present on the 
crankshaft edge (chamfer), cleanup with 400 grit 
sand paper to prevent seal damage during instal- 
lation of new seal. 


NOTE: When installing seal, no lube on seal is 
needed. 


1. 


Place Special Tool 9509 (3) Seal Guide on crank- 
shaft. 


. Position seal (2) over guide tool. Guide tool should 


remain on crankshaft during installation of seal. 
Ensure that the lip of the seal is facing towards the 
crankcase during installation. 


. Drive the seal into the block using Special Tool 


9706 (1) and handle C-4171 (4) until the tool bot- 
toms out against the block. 


. Install flex plate (1). Install new flex plate bolts and 


torque to 95 N-m (70 ft. Ibs.). 


. Install transaxle. Refer to TRANSMISSION/TRANS- 


AXLE - INSTALLATION for procedure. 


PM 
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ROD-PISTON & CONNECTING 
DESCRIPTION 


The pistons are made of a cast aluminum alloy. The pistons have pressed-in pins attached to forged connecting 
rods. The pistons pin is offset 0.8 mm (0.0314 in.) towards the thrust side of the piston. The connecting rods are a 
cracked cap design and are not repairable. The pistons with rings and connecting rods are serviced as an assembly. 


STANDARD PROCEDURE 
PISTON TO CYLINDER BORE FITTING 


NOTE: Pistons and cylinder bores should be mea- 
sured at normal room temperature, 21°C (70°F). 


Piston and cylinder wall must be clean and dry. Piston 

diameter should be measured 90 degrees to piston 

pin (1). 

1. Measurement should be taken approximately 16 
mm (0.629 in.) from the bottom of the skirt (2) as 
shown in. 


80f9ce4f 


NOTE: Correct piston to bore clearance must be 


established in order to assure quiet and economi- B 
cal operation. EIE 
FRONT A 
2. Oylinder bores should be measured halfway down 
the cylinder bore and transverse (measurement 10 mm - 
) : М (3/8 IN.)— 
location B) to Ше engine crankshaft center line MIDDE 
shown in. Refer to for Engine Specifications (Refer OF 
to 9 - ENGINE - SPECIFICATIONS). BORE 
10mm - 
(3/8 IN.) 
USE FOR 
SIZING 
PISTON 


9509-27 


REMOVAL 


NOTE: Pistons, rings, and rods are serviced as an assembly. 


CAUTION: АН four piston/rod assemblies must be replaced as a set or engine damage may result. 


1. Remove engine (Refer to 9 - ENGINE - REMOVAL). 
2. Separate engine from transaxle. 
3. Remove cylinder head (Refer to 9 - ENGINE/CYLINDER HEAD - REMOVAL). 
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4. Remove oil pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 
5. Remove balance shaft assembly. 


NOTE: Remove any carbon build up prior to piston removal. 


6. Remove top ridge of cylinder bores with a reliable ridge reamer before removing pistons from cylinder block. Be 
sure to keep tops of pistons covered during this operation. 


7. Rotate crankshaft so that each connecting rod is centered in cylinder bore. 
8. Using a permanent ink or paint marker, identify cylinder number on each connecting rod cap. 


CAUTION: DO NOT use a number stamp or a punch to mark connecting rods, as damage to connecting rod 
could occur. 


CAUTION: Care must be taken not to damage the fractured rod and cap joint surfaces, as engine damage 
many occur. 


9. Remove connecting rod bolts and cap. 
NOTE: Do not reuse connecting rod bolts. 


10. Carefully push each piston and rod assembly out of cylinder bore. Re-install bearing cap on the mating rod. 
11. Repeat procedure for each piston and connecting rod assembly. 


INSTALLATION 
1. Install piston rings on piston (Refer to 9 - ENGINE/ 


ENGINE BLOCK/PISTON RINGS - INSTALLA- 
TION). Oc NO 


2. Before installing pistons and connecting rod 
assemblies into the bore, be sure that compression 
ring gaps are staggered so that neither is in line 


with oil ring rail gap. 

3. Before installing the ring compressor, make sure {= FRONT OF ENGINE 
the oil ring expander ends are butted and the rail 
gaps located as shown above. As viewed from the 
top of the piston. 


4. Immerse the piston head and rings in clean engine 
oil, slide the ring compressor, over the piston. Be (4) (3) 
sure position of rings does not change during 9509-46 
this operation. 
5. The directional arrow stamped on the piston should face toward the front of the engine. 


6. Rotate crankshaft so that the connecting rod journal is on the center of the cylinder bore. Lubricate connecting 
rod journal with clean engine oil. 


NOTE: There are three different size rod bearings, perform rod bearing selection procedure. 


7. The rod bearing sizes are indicated on the nose of the crankshaft. 
8. Install connecting rod upper bearing half into connecting rod. 


9. Tap the piston down in cylinder bore, using a hammer handle. At the same time, guide connecting rod into posi- 
tion on connecting rod journal. 


NOTE: The connecting rod cap bolts should NOT be reused. 


10. Before installing the NEW bolts, the threads should be coated with clean engine oil. 

11. Install connecting rod lower bearing half into connecting rod cap. Install connecting rod cap. 

12. Install each bolt finger tight then alternately torque each bolt to assemble the cap properly. 

13. Tighten the connecting rod bolts using the 2 step torque-turn method. Tighten according to the following values: 
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CAUTION: Do not use a torque wrench for the second step. 


1. Tighten the bolts to 27 N-m (20 ft. Ibs.). 
2. Tighten the connecting rod bolts an additional 1/4 TURN. 


14. Using a feeler gauge, check connecting rod side clearance. (Refer to 9 - ENGINE - SPECIFICATIONS) for 
connecting rod side clearance. 


15. Install the ladder frame. 


16. Install oil pump/Balance Shaft Carrier Assembly 
(Refer to 9 - ENGINE/VALVE TIMING/BALANCE 
SHAFT CARRIER - INSTALLATION). 


17. Install oil pan (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - INSTALLATION). 

18. Install cylinder head (Refer to 9 - ENGINE/CYLIN- 
DER HEAD - INSTALLATION). 
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BEARINGS-CRANKSHAFT MAIN 
STANDARD PROCEDURE - MAIN BEARING SELECTION 


NOTE: There are three different possibilities for the upper main bearings and five different lower main bear- 
ings. The upper and lower bearing shells are not interchangeable. 


The lower main bearing identification is stamped in the nose of the crankshaft (1). There are 5 different bearing 
sizes available 0 through 4. 


CRANKSHAFT IDENTIFICATION LOWER CRANKSHAFT BEARING SELECTION 
JOURNAL DIAMETER DIMENSION LOWER MAIN BEARING LOWER MAIN BEARING 
GRADE SIZE CLASSIFICATION DIMENSION 


ior Re 


[a C эт [1,1 їў [т 


The upper main bearing shell identification is located in the middle of cylinder block on the right side of the engine 
when viewing from the flywheel. There are three different size bearings available. 


UPPER MAIN BEARING SELECTION 


CYLINDER BLOCK IDENTIFICATION UPPER CRANKSHAFT BEARING SELECTION 
UPPER MAIN BEARING UPPER MAIN BEARING 
E PENSIO SIZE CLASSIFICATION DIMENSION 
Г т | ваю 
2 бо Coton 


| 
8 (Green 
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STANDARD PROCEDURE 
CONNECTING ROD - FITTING 


There are three different sizes of rod bearings available. Connecting rod bearing identification can be found on the 
nose of the crankshaft. Use the table below for proper bearing selection. 


CONNECTING ROD BEARING SELECTION 


CONNECTING ROD 
DIMENSION BEARING 
CLASSIFICATION 


CRANKSHAFT PIN CONNECTING ROD 
DIAMETER GRADE BEARING DIMENSION 


081800 
E (No Color 
В (Green 


1. For measuring connecting rod bearing clearance 
procedure and use of Plastigage (Refer to 9 - 
ENGINE - STANDARD PROCEDURE) For bearing 
clearance refer to Engine Specifications. (Refer to 
9 - ENGINE - SPECIFICATIONS). 


Со 
z 7 
NOTE: The rod bolts should not be reused. Pat 
4 
2. Before installing the NEW rod bolts the threads and "ds As | 
Уз; 


under the Бой head should be oiled with clean cS / 
engine oil. (Be S 
' | 227 о 5-22 
3. Install each bolt finger tight then alternately torque M Г 
each Бой to assemble the cap properly. 5 Ys \ 2 
ф 


torque-turn method. Tighten according to the fol- 
lowing values: 


4. Tighten the connecting rod bolts using the 2 step О Mec / 
/ 


Ж” % 
80c99f96 


CAUTION: Do not use a torque wrench for the sec- 
ond step. 


1. Tighten the bolts to 27 N-m (20 ft. 16$.). 
2. Tighten the connecting rod bolts an additional 90°. 


5. Using a feeler gauge, check connecting rod side 
clearance. Refer to clearance specifications (Refer 
to 9 - ENGINE - SPECIFICATIONS). 
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STANDARD PROCEDURE 
PISTON RING - FITTING 


1. Wipe cylinder bore clean. Insert ring and push 


down with piston to ensure it is square in bore. The 
ring gap measurement must be made with the ring 
positioning at least 12 mm (0.50 inch) from bottom 
of cylinder bore. Check gap with feeler gauge. 
Refer to Engine Specifications. 


9309-157 


2. Check piston ring to groove side clearance. Refer 
to Engine Specifications. 


808aadca 
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REMOVAL 
1. Using a suitable ring expander, remove upper and 
intermediate piston rings. 


2. Remove the upper oil ring side rail, lower oil ring 
side rail and then oil ring expander from piston. 


3. Clean ring grooves of any carbon deposits. 


INSTALLATION 


NOTE: The identification mark on face of upper 
and intermediate piston rings must point toward 
top of piston. 


CAUTION: Install piston rings in the following 
order: 


1. Oil ring expander. 
2. Upper oil ring side rail. 
3. Lower oil ring side rail. 
4. No. 2 Intermediate piston ring. 
5. No. 1 Upper piston ring. 
1. Install oil ring expander. 
2. Install upper side rail first and then the lower side 
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9409-182 


9409-184 


rail. Install the side rails by placing one end between the piston ring groove and the oil ring expander. Hold end 
firmly and press down the portion to be installed until side rail is in position. Do not use a piston ring expander. 


NOTE: The compression rings are marked Y1 for the upper compression ring and Y2 for the second com- 


pression ring. These markings must face upward. 


3. Install No. 2 piston ring and then No. 1 piston ring. 


4. Position piston ring end gaps as shown in. 


5. Position oil ring expander gap at least 45? from the 
side rail gaps but not on the piston pin center or 
on the thrust direction. Staggering ring gap is 
important for oil control. 


Oc Яо 
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DAMPER-VIBRATION 
REMOVAL 


1. Remove accessory drive belts (Refer to 7 - COOL- 
ING/ACCESSORY ODRIVE/DRIVE BELTS - 
REMOVAL). 


2. Install Damper holder 9707 (1). 
3. Remove crankshaft damper bolt. 
4. Pull damper off crankshaft. 
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INSTALLATION 


1. Install crankshaft damper. 


2. Apply clean engine oil crankshaft damper bolt 
threads and between bolt head and washer. Torque 
bolt to 210 М.т (155 ft. Ibs.). 

3. Install accessory drive belts (Refer to 7 - COOL- 
ING/ACCESSORY . DRIVE/IDRIVE BELTS - 
INSTALLATION). 
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FRAME-LADDER 
REMOVAL 
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1. Remove oil pan (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - REMOVAL). 

2. Remove oil pump/balance shaft assembly (Refer to 
9 -  ENGINE/LUBRICATION/OIL PUMP 
REMOVAL). 

3. Remove ladder frame retaining bolts. 

4. Remove ladder frame using pry points cast in the 
rear of the block (1). 


8187c841 


5. To assist in removing the ladder frame another (1) 
pry points cast in the left side of the block. 


8187c86f 


CLEANING 


Clean ladder frame with a plastic or wooden scraper and a suitable solvent. 
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INSTALLATION 


1. Apply a 2 mm bead of sealant as shown. 


2. Install bolts and torque shown following a three 
step method. 


e First: All to 20 N-m (15 ft. 105.) 
e Second: All to 49 М-т (36 ft. Ibs.) 
e Third: All to 49 N-m (36 ft. Ibs.) 


3. Install oil pan (Refer to 9 - ENGINE/LUBRICATION/ 
OIL PAN - INSTALLATION). 
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MOUNT-RIGHT 
REMOVAL 


1. 


e 


Oo оо о 


Remove coolant reservoir and set aside. 


2. Remove power steering reservoir and set aside. 
3. 
4. Remove power steering line support bracket from 


Remove windshield washer bottle. 


engine mount. 


Support transaxle with a block of wood and a suit- 
able jack. 


Remove engine mount through bolt (4). 
Remove engine mount bracket bolts (3). 
Remove engine mount retaining bolts. 
Remove engine mount. 


INSTALLATION 


1: 
2. 


Install engine mount. 


Install engine mount retaining bolts and torque to 
28 М.т (250 in. 105.). 


. Install engine mount bracket and torque bolts (3) to 


68 N-m (50 ft. Ibs.). 


. Install engine mount through bolt (4) and torque to 


115 N-m (85 ft. Ibs.). 


. Remove jack. 
. Install power steering line support bracket at 


engine mount. 


. Install windshield washer bottle. 
. Install power steering reservoir. 
. Install coolant reservoir. 
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MOUNT-LEFT 
REMOVAL 


оо мост м оо о = 


. Remove air cleaner assembly. 

. Disconnect negative cable from battery. 
. Remove POM. 

. Remove PCM mounting bracket. 

. Support transaxle with a suitable jack. 


Remove left mount through bolt (3). 


. Remove mount to transaxle bolts (5). 
. Remove left mount bracket (4). 
. Remove left mount bracket to body frame rail fas- 


teners. 


10. Remove mount. 


INSTALLATION 


1: 
2. 


= © ON Фф 


Install mount. 


Install left mount to frame rail bolts and torque to 
28N-m (250 in. 16$.). 


. Install left mount bracket (4). 
. Install mount to transaxle bolts (5) and torque to 68 


Мет (50 ft.lbs.). 


. Install mount through bolt (3) and torque to 115 


Мет (85 ft.Ibs.). 


. Remove jack. 

. Install PCM mounting bracket. 
. Install PCM. 

. Connect negative battery cable. 
. Install air cleaner assembly. 
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MOUNT-FRONT 
REMOVAL 


1. Raise vehicle. 
. Remove fore aft member (3) to mount (4) bolts. 
. Remove mount through bolt (1). 


. Remove fore aft member (3) mounting bolts and 
remove. 


5. Remove front mount (4). 


~ о ~ 


INSTALLATION 

1. Install mount (4) and tighten bolts. 

2. Install fore aft member (3) and tighten bolts. 
3. Install mount through bolt (1) and tighten. 
4. Lower vehicle. 
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MOUNT-REAR 
REMOVAL 


1. Remove rear mount retaining bolts (4). 

2. Remove rear mount through bolt (1). 

3. Remove oxygen sensor connector (2) from mount. 
4. Remove rear mount (3). 


INSTALLATION 

1. Install rear mount (3). 

2. Install rear mount retaining bolts (4) and tighten. 
3. Install rear mount through bolt (1) and tighten. 
4 


. Install oxygen sensor connector (2) retainer to 
mount (3). 
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LUBRICATION 
DESCRIPTION 


The lubrication system is a full-flow filtration, pressure feed type. The oil pump is chain driven by the crankshaft. Oil 
pressure is controlled by a relief valve mounted inside the oil pump housing. 


OPERATION 


Engine oil is drawn up through the pickup tube and is pressurized by the oil pump and routed through the oil filter 
to the main oil gallery running the length of the cylinder block. A diagonal hole in each bulkhead feeds oil to each 
main bearing. Drilled passages within the crankshaft route oil from the main bearing journals to the connecting rod 
journals. The main oil gallery also feeds oil pressure to the timing chain tensioner. A vertical hole at the number 
three main bearing area routes pressurized oil through a restrictor up into the cylinder head. The restrictor that is 
integral to the cylinder head gasket, provides increased oil flow to the main gallery. Upper engine lubrication is 
provided by one main feed to the number three camshaft bearing cap. Oil is then routed through the rocker shafts 
to the remaining camshaft bearing caps and rocker arms/hydraulic lash adjusters. Oil returning to the oil pan from 
the pressurized components supplies lubrication to the valve stems. The cylinder bores and wrist pins are splash 
lubricated from directed slots on the connecting rod thrust collar. 


DIAGNOSIS AND TESTING 
CHECKING ENGINE OIL PRESSURE 


Check oil pressure using a gauge at oil pressure switch location. 

1. If equipped with A/C remove accessory drive belt and A/C compressor. 
2. Remove pressure sending unit. 

3. Install oil pressure test gauge, Special Tool C-3292 with Adapter 8406. 


CAUTION: If oil pressure is 0 at idle, Do Not Run engine at 3000 RPM. 


4. Warm engine to normal operating temperature. 
5. Monitor gauge readings at idle and 3000 rpm. For specifications (Refer to 9 - ENGINE - SPECIFICATIONS). 
6. If oil pressure is low (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - INSPECTION). 
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FILTER-OIL 
REMOVAL 


1. Turn oil filter cap counterclockwise 2 1⁄2 turns and wait one minute. 


NOTE: A drain back valve incorporated into the oil filter cartridge housing allows oil to drain back into the 
crankcase as the oil filter cartridge is removed. 


2. Continue turning the oil filter cap counterclockwise. Remove cap slowly to avoid spill of oil. 
3. Remove oil filter cartridge from the cap. 


NOTE: If the center tube separates from the cap and stays inside the filter cartridge, you must remove the 
center tube from the filter element and snap it back onto the cap with the spring. 


4. Remove and discard o-ring from cap. 


INSTALLATION 


1. Install new o-ring on cap. 
2. Install new oil filter cartridge over center tube of cap. 


NOTE: Before installation, make sure no grommet is left on the center post of the oil filter housing from the 
previous filter. 


3. Align the grommet hole of the oil filter cartridge with the center post of the filter housing. 


4. Press in and turn oil filter cap clockwise. Tighten cap to 25 N-m (18 ft. 105). Cap flange should sit tightly on the 
housing flange. 


5. Fill oil to proper level. 
6. Start engine. Check for leaks. 


РМ 


PAN-OIL 
REMOVAL 


1. Raise vehicle on hoist. 

2. Drain engine oil. 

3. Remove accessory drive belt splash shield. 

4. Remove lower A/C compressor mounting bolt (if 
equipped). 

5. Remove A/C mounting bracket. 


NOTE: Do not use pry points in block to remove 
oil pan. 

6. Remove oil pan retaining bolts. 

7. Using a putty knife (1), loosen seal around oil pan 


(2). 


8. Remove oil pan (2). 


INSTALLATION 


1. Apply Mopar? Engine RTV GEN | at the front 
cover to engine block parting lines (1). 
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. Apply a 2 mm bead of Mopar® Engine RTV GEN II 
around the oil pan as shown. 


81834782 


Tighten screws to 12 N-m (105 in. 16$.). 

Install oil drain plug. 

. Lower vehicle and fill engine crankcase with proper oil to correct level. 
. Start engine and check for leaks. 
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PUMP-OIL 


REMOVAL 
1. Remove timing chain cover (Refer to 9 - ENGINE/VALVE TIMING/TIMING CHAIN COVER - REMOVAL). 


INSPECTION 


1. Remove pressure relief valve. 

2. Inspect pressure relief valve for scoring or damage. If scored or damaged, replace valve. 
3. Inspect oil pump housing bore for damage or scoring, if found replace pump. 

4. Remove oil pump drive sprocket using holder 9711 


(2). 
5. Remove oil pump housing retaining bolts. 
6. Remove oil pump housing. 


7. Measure outer rotor (2) to housing (3) clearance 
with feeler gauge (1). 
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8. Measure Пр clearance between outer and inner 
rotor. 


9. Measure pump cover flatness with a straight edge 
and feeler gauge. 


10. Measure clearance over rotors with a straight 
edge and feeler gauge. 
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11. Measure outer rotor thickness. 


12. Measure inner rotor thickness. 


8188d71d 


13. Inspect pump housing for scoring, replace as needed. 
14. If pump passes inspections, install pump cover. 


15. Install retaining bolts and tighten. 
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16. Install pump drive sprocket using holder 9711 (1) 
and tighten. 


818712а9 


INSTALLATION 
1. Install timing chain cover (Refer to 9 - ENGINE/VALVE TIMING/TIMING CHAIN COVER - INSTALLATION). 
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SENSOR/SWITCH-ENGINE OIL PSI 
DESCRIPTION 


The oil pressure switch is located on the left front side of the engine block. The oil pressure switch is a pressure 
sensitive switch that is activated by the engine's oil pressure (in the main oil gallery). The switch is a two terminal 
device (one terminal is provided to the wiring harness and the other terminal is the switch's metal housing that 
screws into the engine block). 


OPERATION 


The oil pressure switch is normally "Closed." The switch changes from a "Closed" circuit to an "Open" circuit, on 
increasing pressure of 7 psig. The oil pressure switch changes from an "Open" circuit to a "Closed" circuit, on 
decreasing pressure, between 2 psig and 4 psig. 


REMOVAL 


1. Raise vehicle. 
2. Disconnect electrical connector. 
3. Remove oil pressure sending unit using oil pressure socket C-4597. 


INSTALLATION 


1. Install oil pressure sending unit using oil pressure socket C-4597. 
2. Connect electrical connector. 
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VALVE-OIL PRESSURE RELIEF 
REMOVAL 


PM 


NOTE: Oil pressure relief valve can be serviced without removing oil pump from the engine. 


1. 


Remove oil pan (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - REMOVAL). 


. Remove cap (4). 
. Remove spring (3) and valve (2). 
. Inspect valve (2) and pump (1) bore seizure or 


scoring. Replace as needed. 


INSTALLATION 


1. 


оз 


Lubricate valve (2) and pump (1) bore with clean 
engine oil. 


. Install valve (2) and spring (3). 


Install cap (4) and tighten. 


Install oil pan (Refer to 9 - ENGINE/LUBRICATION/ 
OIL PAN - INSTALLATION). 


ШИЙ 
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MANIFOLD-INTAKE 


DIAGNOSIS AND TESTING 
INTAKE MANIFOLD LEAKS 


An intake manifold air leak is characterized by lower than normal manifold vacuum. Also, one or more cylinders may 
not be functioning. 


WARNING: USE EXTREME CAUTION WHEN THE ENGINE IS OPERATING. DO NOT STAND IN A DIRECT LINE 
WITH THE FAN. DO NOT PUT YOUR HANDS NEAR THE PULLEYS, BELTS OR THE FAN. DO NOT WEAR 
LOOSE CLOTHING. 


Start the engine. 

Spray a small stream of water (Spray Bottle) at the suspected leak area. 
If engine RPM’S change, the area of the suspected leak has been found. 
Repair as required. 


ро = 


REMOVAL 
LOWER INTAKE MANIFOLD 


WARNING: RELEASE FUEL SYSTEM PRESSURE BEFORE SERVICING SYSTEM COMPONENTS. SERVICE 
VEHICLES IN WELL VENTILATED AREAS AND AVOID IGNITION SOURCES. NEVER SMOKE WHILE SERVIC- 
ING THE VEHICLE. 


1. Remove engine cover. 


Perform fuel system pressure release procedure before attempting any repairs (Refer to 14 - FUEL SYSTEM/ 
FUEL DELIVERY - STANDARD PROCEDURE). 


3. Remove air cleaner housing. 

4. Disconnect negative battery cable. 
5. Disconnect fuel line at rail. 
6 
7 
8 
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. Remove fuel injector electrical connectors. 
. Remove fuel rail retaining bolts and remove fuel rail. 
. Disconnect oil temperature sensor. 
9. Disconnect variable valve timing solenoid electrical connector. 
10. Disconnect intake camshaft position sensor electrical connector. 
11. Position harness out of the way. 
12. Remove throttle body support bracket. 
13. Disconnect electronic throttle control electrical connector. 
14. Remove wiring harness retainer from the intake manifold. 
15. Disconnect MAP sensor electrical connector. 
16. Disconnect vacuum lines at intake. 
17. Remove upper radiator hose retaining bracket. 
18. Remove intake manifold retaining bolts. 
19. Remove intake manifold. 
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CLEANING 


1. Discard gasket(s). 
2. Clean all sealing surfaces. 


INSPECTION 


1. Inspect manifold for cracks, distortion, or mounting surface warpage. Replace manifold if necessary. 
2. Inspect manifold gasket for surface damage or excessive swelling. Replace gaskets as necessary. 


INSTALLATION 
LOWER INTAKE MANIFOLD 


. Clean all gasket surfaces. 

. Replace intake manifold gasket. 

. Install intake manifold, torque bolts to 25 М-т (220 in. 105.). 

. Install the fuel rail assembly to intake manifold. Tighten screws to 23 N-m (200 in. 16$.). 
. Connect fuel injector electrical connectors. 


. Inspect quick connect fittings for damage, replace if necessary (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/ 
QUICK CONNECT FITTING - STANDARD PROCEDURE). Connect fuel supply hose to fuel rail assembly. Check 
connection by pulling on connector to insure it locked into position. 

7. Connect negative cable to battery. 


8. Fill the cooling system (Refer to 7 - COOLING/ENGINE - STANDARD PROCEDURE). 
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MANIFOLD-EXHAUST 
REMOVAL 


1. 


2 
3. 
4 


. Remove clean air hose and air cleaner housing. 


. Disconnect throttle and speed control cables from 


. Disconnect MAP sensor electrical connector. 
. Remove fasteners securing power steering fluid 


. Remove coolant recovery container (Refer to 7 - 


. Remove bolts attaching upper heat shield. 

. Remove upper heat shield. 

. Raise vehicle. 

. Disconnect exhaust pipe from manifold. 

. Remove engine wiring heat shield. 

. Remove manifold support bracket. 

. Remove lower exhaust manifold heat shield. 

. Disconnect oxygen sensor electrical connector. 

. Remove exhaust manifold lower retaining fasteners. 
. Lower vehicle and remove the upper exhaust manifold retaining fasteners. 

. Remove exhaust manifold from above/between the engine and cowl panel. 

. Remove and discard manifold gasket. 

. Mark prop shaft and differential for proper installation (if equipped). 

. Remove the rear prop shaft (if equipped) (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT - 


Remove engine cover. 


Disconnect negative cable from battery. 


the throttle lever and bracket. 


reservoir to cylinder head. 


COOLING/ENGINE/COOLANT RECOVERY CON- 
TAINER - REMOVAL). 


816bdfa2 


REMOVAL). 


. Remove the two exhaust to maniverter (exhaust manifold with catalytic converter) bolts. 

. Unplug the down - stream O2 sensor connector. 

. Remove the exhaust system (Refer to 11 - EXHAUST SYSTEM/MUFFLER - REMOVAL). 

. Lower the vehicle on the hoist. 

. Unplug the up - stream O2 sensor connector. 

. Remove up - stream O2 sensor from the maniverter (exhaust manifold with catalytic converter) using 02 sensor 


Socket 8439 (2). 


. Remove the four maniverter heat shield bolts (1). 

. Remove the two retaining bolts and one nut from the maniverter side heat shield (3). 
. Remove the seven maniverter to head retaining bolts. 

. Slide the maniverter up and to the right, The support the maniverter (1) with the help of a bungie cord. 
. Raise the vehicle on the hoist. 

. Remove the four (1) engine to maniverter bracket bolts. 

. Remove the rear engine mount through bolt (2). 

. Remove the three front engine mount to frame bolts and the mount through bolt. 

. Remove the PTU mounting bolts. 

. Install a screw jack (2)on front engine mount bracket (1). 

. Raise the front of the engine until the rear mount has dropped (1,2). 

. Separate the PTU from the transaxle. 
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40. Remove and discard old O-ring between Transmission and PTU 
41. Roll the PTU (1) forward and down to remove. 


CLEANING 


1. Discard gasket (if equipped) and clean all surfaces of manifold and cylinder head. 


INSPECTION 

1. Inspect manifold gasket surfaces for flatness with straight edge. Surface must be flat within 0.15 mm per 300 mm 
(0.006 in. per foot) of manifold length. 

2. Inspect manifolds for cracks or distortion. Replace manifold as necessary. 


INSTALLATION 


1. Install a new exhaust manifold gasket. DO NOT APPLY SEALER. 


2. Position exhaust manifold in place. Tighten fasteners, starting at center and progressing outward in both direc- 
tions to 23 N-m (200 in. Ibs.). Raise and lower vehicle for fastener access as necessary. Repeat tightening pro- 
cedure until all fasteners are at specified torque. 


3. Install exhaust manifold heat shields. Tighten bolts to 12 N-m (105 in. 16$.). 
4. Install exhaust manifold support bracket. 

5. Install engine wiring heat shield. 

6. Connect oxygen sensor electrical connector. 

7. Install exhaust pipe to manifold. Tighten fasteners to 28 М-т (250 іп. Ibs.). 
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. Install coolant recovery container (Refer to 7 - COOLING/ENGINE/COOLANT RECOVERY CONTAINER - 
INSTALLATION). 


9. Install fasteners securing power steering fluid reservoir to cylinder head. 

10. Connect MAP sensor electrical connector. 

11. Connect throttle and speed control cables to the throttle lever and bracket. 
12. Connect negative cable to battery. 

13. Install clean air hose and air cleaner housing. 

14. Roll the PTU in moving from front to back. 

15. Rest the PTU on the frame while the engine and transaxle are raised back into position. 
16. Lower screw jack until rear mount through bolt can be installed. 

17. Install rear mount through bolt and torque bolt to 75 Nm (55 ft. Ibs.). 

18. Install the transmission crossmember and bolts, torque to 75 Nm (55 ft. 16$.). 
19. Install the through bolt at the front transmission mount and torque to 75 Nm (55 ft. 16$.) 
20. Insure that the O-ring between the PTU and transaxle is in place. 

21. Slide the PTU into place. 

22. Install and torque РТУ mounting bolts to 58 N-m (43 Ibf-ft). 

23. Lower the hoist. 

24. Place the maniverter back into place and install the seven bolts. 

25. Torque the maniverter bolts. 

26. Install the maniverter side heat shield into place. 

27. Install the two retaining bolts and one retaining nut. 

28. Install the maniverter heat shield and the four retaining bolts. 

29. Torque the maniverter heat shield bolts. 

30. Using tool 8439 install the O2 sensor. 

31. Install the air box. 

32. Install engine trim cover. 

33. Raise the vehicle on the hoist. 

34. Install the maniverter to block bracket and four mounting bolts. 
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35. 
36. 
37. 
38. 
39. 
40. 


41. 
42. 
43. 


Torque maniverter to block bracket mounting bolts. 

Install the exhaust system (Refer to 11 - EXHAUST SYSTEM/MUFFLER - INSTALLATION). 

Install the Prop shaft (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT - INSTALLATION). 
install the right axle shaft (Refer to 3 - DIFFERENTIAL & DRIVELINE/HALF SHAFT - INSTALLATION). 
Install the right front tire. 


Fill PTU. (Refer to 21 - TRANSMISSION/TRANSAXLE/POWER TRANSFER UNIT - STANDARD PROCE- 
DURE). 


lower hoist 
Connect battery cables. 
Top off the fluids. 


9 - 1532 


VALVE TIMING 
DESCRIPTION 


The timing drive system consists of the following: 
e Timing Chain (2) 
e Camshaft Sprockets (1,3) 
e Crankshaft Sprocket 
e Right Timing Chain Guide (Moveable) (6) 
e Left Timing Chain Guide (Fixed) (4) 
е Timing Chain Tensioner (5) 
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The camshaft sprockets are attached to the cam 
phasers which are attached to the front of the cam- 
shafts and is used with the timing chain and crank- 
shaft sprocket to turn the camshafts. The camshaft 
position sensors target is part of the camshafts and is 
used with the camshaft position sensors to provide the 
PCM with valvetrain position information. 


The timing chain tensioner is installed in the right side 
of the engine block. Using engine oil pressure, the 
tensioner applies constant pressure to the right side 
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(movable) timing chain guide, which in turn applies pressure to the timing chain. Also as the tensioner extends, it 
rachet locks in position to provide constant timing chain tension. 


STANDARD PROCEDURE 
VALVE TIMING VERIFICATION 


1. Remove engine cover. 


2. Remove cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER - 
REMOVAL). 


3. Set engine to TDC. 


4. Using a dial indicator, set number one cylinder to 
TDC on the compression stroke. 


5. The mark on the camshaft sprocket should be in 
line with the cylinder head cover sealing surface. 


6. Using a suitable light, look down into the timing 
chain cavity at the crankshaft sprocket. A paint 
mark on the crankshaft sprocket should align with 
the edge of the engine block boss indicated in. 

7. Install cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
INSTALLATION). 
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COVER-TIMING CHAIN 
REMOVAL 


1. Remove engine cover. 
2. Perform fuel pressure bleed procedure. 


3. Remove air cleaner housing (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING - 
REMOVAL). 


4. Disconnect negative battery cable. 

5. Drain cooling system 

6. Remove coolant recovery bottle. 

7. Remove windshield washer bottle. 

8. Remove power steering reservoir and set aside. 
9. Remove make up air hose. 

10. Remove РСМ hose. 

11. Disconnect ignition coil electrical connectors. 


12. Remove cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL). 


13. Raise vehicle. 

14. Remove right lower splash shield. 

15. Set engine to TDC. 

16. Remove accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 
17. Remove lower A/C compressor retaining bolts. 
18. Remove A/C compressor lower bracket. 

19. Remove accessory drive belt lower idler pulley. 
20. Remove crankshaft pulley. 

21. Remove water pump pulley. 

22. Remove timing chain cover lower bolts. 

23. Lower vehicle. 

24. Remove power steering pump and set aside. 

25. Support engine with a suitable jack. 

26. Remove right engine mount. 

27. Remove accessory drive belt upper idler pulley. 
28. Remove right engine mount bracket. 

29. Remove accessory drive belt tensioner. 

30. Remove timing chain cover upper retaining bolts. 
31. Remove timing chain cover. 


INSTALLATION 


1. Clean all sealing surfaces. 

2. Apply RTV as shown at the cylinder head to block parting line. 
3. Apply RTV as shown in the corner of the oil pan and block. 

4. Apply 2mm bead of RTV as shown. 

5. Install timing chain cover. 

6. Install timing chain cover upper retaining bolts and torque bolts. 
7. Install accessory drive belt tensioner. 

8. Install right engine mount bracket and torque. 

9. Install accessory drive belt upper idler pulley. 

10. Install right engine mount and torque bolts. 
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1. 


12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 


25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 


34. 
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Remove jack from under engine. 

Install power steering pump. 

Raise vehicle. 

Install timing chain cover lower retaining bolts and torque bolts. 

Install oil pan to timing chain cover lower retaining bolts and torque bolts. 
Install water pump pulley. 

Install crankshaft pulley and torque bolt. 

Install accessory drive belt lower idler pulley. 

Install lower A/C compressor mounting bracket. 

Install A/C compressor. 

Install accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 
Install right lower splash shield. 

Lower vehicle. 


Install cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLA- 
TION) 


Connect coil electrical connector, 

Connect PCV hose to РСМ valve. 

Connect make up air hose. 

Install power steering reservoir. 

Install windshield washer bottle. 

Install coolant recovery bottle. 

Fill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 
Connect negative battery cable. 


Install air cleaner housing (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING - INSTALLA- 
TION). 


Install engine cover. 
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CHAIN AND SPROCKETS-TIMING 


REMOVAL 
TIMING CHAIN 


1. Perform fuel pressure bleed procedure. 
2. Remove air cleaner housing. 

3. Set engine to TDC. 
4 


. Remove timing chain cover (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING BELT / CHAIN COVER(S) 
- REMOVAL). 


8187db00 


NOTE: If the timing chain plated links can no 
longer be seen, the timing chain links correspond- 
ing the timing marks must be marked prior to 
removal if the chain is to be reused. 


5. Remove timing chain tensioner (5) (Refer to 9 - 
ENGINE/VALVE . TIMING/TMNG _ BELT/CHAIN 
TENSIONER&PULLEY - REMOVAL). 


6. Remove timing chain (2). 
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CAMSHAFT SPROCKET(S) 
Refer to camshaft phasor removal (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - REMOVAL). 
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CRANKSHAFT SPROCKET 


1. Remove timing chain (Refer to 9 - ENGINE/VALVE 
TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
REMOVAL). 


2. Remove oil pan (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - REMOVAL). 


3. Remove oil pump drive chain tensioner. 
4. Remove oil pump drive chain. 
5. Remove crankshaft sprocket (1). 


INSPECTION 


Inspect timing chain for stretching prior to removal. 


1. Rotate engine while watching timing chain ten- 
sioner plunger. When the plunger reaches its max- 
imum travel stop rotating engine. 

2. Measure the distance from the tensioner body and 
the edge of the chain guide as shown. 

3. If the distance is greater than 20.5 mm (0.81 in.) 
inspect guide shoes for excessive wear. 


4. |f guides are okay, replace timing chain. 
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INSTALLATION 
CRANKSHAFT SPROCKET 


1. Install crankshaft sprocket (1) onto crankshaft. 


2. Install oil pump drive chain. Verify that Oil pump is 
correctly timed. 


3. Reset oil pump drive chain tensioner by pushing 
plunger inward and install Tensioner Pin 8514. 


4. Install oil pump drive chain tensioner and remove 
Tensioner Pin 8514. 


5. Install timing chain (Refer to 9 - ENGINE/VALVE 
TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
INSTALLATION). 


6. Install oil pan (Refer to 9 - ENGINE/LUBRICATION/ 
OIL PAN - INSTALLATION). 


7. Fill engine with oil (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL - STANDARD PROCEDURE). 


8. Start engine and check for leaks. 


TIMING CHAIN 


1. Verify that the crankshaft sprocket keyway is at the 
9 o'clock position. 
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3. 


4. 
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Align camshaft timing marks (3) so they are parallel 
to the cylinder head as shown. 


Install timing chain guide (4) and torque bolts. 


Install timing chain so plated links on chain align 
with timing marks on camshaft sprockets (1). 
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5. Align timing mark on the crankshaft sprocket (2) 
with the plated link (3) on the timing chain. Position 
chain so slack will be on the tensioner side. 


8187ac61 
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6. Reset timing chain tensioner (4) by lifting up on ratchet (2) and pushing plunger (3) inward towards the tensioner 
body (4). Insert tensioner pin 8514 into slot (1) to hold tensioner plunger in the retracted position. 
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7. Install timing chain tensioner (1) and torque bolts to 
12 N-m (105 in. Ibs.). 


NOTE: Keep the slack in the timing chain on the 
tensioner side. 


8. Install the moveable timing chain pivot guide (6) 
and torque bolt to 12 N-m (105 in. 16$.). 


9. Remove timing tensioner pin 8514 (2). 

10. Rotate the crankshaft CLOCKWISE two complete 
revolutions until the crankshaft is repositioned at 
the TDC position. Verify that the camshaft and 
crankshaft timing marks are in proper position. 

11. Install front timing chain cover (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT / CHAIN 
COVER(S) - INSTALLATION). 

12. Connect negative battery cable. 

13. Fill with oil, start engine and check for leaks. 
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TIMING-CHAIN TENSIONER 


REMOVAL 

1. Remove timing chain (Refer to 9 - ENGINE/VALVE 
TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
REMOVAL). 


NOTE: Tensioner will not come apart during 
removal. 


2. Remove timing chain tensioner retaining bolts and 
remove tensioner. 


INSTALLATION 


1. Reset tensioner. 

2. Install timing chain (Refer to 9 - ENGINE/VALVE 
TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
INSTALLATION). 
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ADJUSTMENTS 
ADJUSTMENT 


8181c7e8 


1. Raise ratchet (2) with small screw driver. 
2. Push plunger (3) towards tensioner body (4). 
3. Insert tensioner pin 8514 into slot (1). This will hold the tensioner in the retracted position. 
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ENGINE 2.0L WORLD 
DESCRIPTION 


The 2.0 Liter (122 cu. in.) in-line four cylinder engine is a double over head camshaft with mechanical lash buckets 
and four valves per cylinder design. This engine is NOT free-wheeling; meaning that the pistons will contact the 
valves in the event of a timing chain failure. 


The cylinders are numbered from front of the engine to the rear. The firing order is 1-3-4-2. 
The engine identification number is located on the rear of the cylinder block. 


DIAGNOSIS AND TESTING 
ENGINE DIAGNOSIS - INTRODUCTION 


Engine diagnosis is helpful in determining the causes of malfunctions not detected and remedied by routine main- 
tenance. 

These malfunctions may be classified as either mechanical (e.g., a strange noise), or performance (e.g., engine 
idles rough and stalls). 

Refer to the Engine Mechanical and the Engine Performance diagnostic charts, for possible causes and corrections 
of malfunctions (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING - MECHANICAL) (Refer to 9 - ENGINE - DIAG- 
NOSIS AND TESTING - PERFORMANCE). 


For fuel system diagnosis, (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - DIAGNOSIS AND TESTING). 
Additional tests and diagnostic procedures may be necessary for specific engine malfunctions that cannot be iso- 
lated with the Service Diagnosis charts. Information concerning additional tests and diagnosis is provided within the 
following: 

e Oylinder Compression Pressure Test 

e Oylinder Combustion Pressure Leakage Test 

e Engine Cylinder Head Gasket Failure Diagnosis 

e Intake Manifold Leakage Diagnosis 

e Mechanical Valve Tappet Noise Diagnosis 

e Engine Oil Leak Inspection 
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ENGINE DIAGNOSIS - PERFORMANCE 


CONDITION POSSIBLE CAUSE CORRECTION 


ENGINE WILL NOT START 1. Weak battery. 1. Test battery. Charge or replace as 
necessary. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM - 
DIAGNOSIS AND TESTING) 


2. Corroded or loose battery 2. Clean and tighten battery 
connections. connections. Apply a coat of light 
mineral grease to terminals. 


3. Faulty starter. 3. Test starting system. (Refer to 8 - 
ELECTRICAL/STARTING - 
DIAGNOSIS AND TESTING) 


. Faulty coil(s) or control unit. 4. Test and replace as needed. 
(Refer to Appropriate Diagnostic 
Information) 


. Incorrect spark plug gap. 5. Set gap. (Refer to 8 - 
ELECTRICAL/IGNITION CONTROL 
- SPECIFICATIONS) 


. Contamination in fuel system. 6. Clean system and replace fuel 
filter. 


. Faulty fuel pump. 7. Test fuel pump and replace as 
needed. (Refer to Appropriate 
Diagnostic Information) 


. Incorrect engine timing. 8. Check for a skipped timing 
belt/chain. 


ENGINE STALLS OR IDLES . Idle speed too low. 1. Test minimum air flow. (Refer to 
ROUGH Appropriate Diagnostic Information) 


. Incorrect fuel mixture. 2. (Refer to Appropriate Diagnostic 
Information) 


. Intake manifold leakage. 3. Inspect intake manifold, manifold 
gasket, and vacuum hoses. 


. Faulty ignition coil(s). 4. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 


РМ 


CONDITION 


POSSIBLE CAUSE 
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CORRECTION 


ENGINE LOSS OF POWER 


. Dirty or incorrectly gapped plugs. 


. Contamination in fuel system. 
. Faulty fuel pump. 
4. Incorrect valve timing. 


. Leaking cylinder head gasket. 
. Low compression. 


. Burned, warped, or pitted valves. 


. Plugged or restricted exhaust 
system. 


9. Faulty ignition coil(s). 


1. Clean plugs and set gap. 


2. Clean system and replace fuel 
filter. 

3. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 

4. Correct valve timing. 

5. Replace cylinder head gasket. 


6. Test compression of each 
cylinder. 

7. Replace valves. 

8. Perform exhaust restriction test. 
(Refer to 11 - EXHAUST SYSTEM - 
DIAGNOSIS AND TESTING) Install 
new parts, as necessary. 

9. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 


ENGINE MISSES ON 
ACCELERATION 


ENGINE MISSES AT HIGH SPEED 


1. Dirty or incorrectly gapped spark 
plugs. 


. Contamination in Fuel System. 


. Burned, warped, or pitted valves. 


. Faulty ignition coil(s). 


1. Dirty or incorrect spark plug gap. 


. Faulty ignition coil(s). 


. Dirty fuel injector(s). 


. Contamination in fuel system. 


1. Clean spark plugs and set gap. 


2. Clean fuel system and replace 
fuel filter. 


3. Replace valves. 
4. Test and replace as necessary. 


(Refer to Appropriate Diagnostic 
Information) 


1. Clean spark plugs and set gap. 


2. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 


3. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 


4. Clean system and replace fuel 
filter. 
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ENGINE DIAGNOSIS - MECHANICAL 


CONDITION POSSIBLE CAUSES CORRECTION 


VALVETRAIN NOISE 


1. High or low oil level in 
crankcase. 


2. Thin or diluted oil. 
3. Thick oil 


4. Low oil pressure. 


5. Worn cam lobe. 
6. Worn tappet bucket. 


7. Worn valve guides. 


8. Excessive runout of valve seats 


on valve faces. 


1. Check and correct engine oil 
level. 


2. Change oil to correct viscosity. 


PM 


3. (a) Change engine oil and filter. 


(b) Run engine to operating 
temperature. 

(c) Change engine oil and filter 
again. 

4. Check and correct engine oil 
level. 


5. Install new camshaft. 


6. Install new select fit tappet 
bucket. 


7. Ream guides and install new 
valves with oversize stems. 


8. Grind valve seats and valves. 


CONNECTING ROD NOISE 


1. Insufficient oil supply. 


2. Low oil pressure. 


3. Thin or diluted oil. 
4. Thick oil 


5. Excessive bearing clearance. 


6. Connecting rod journal 
out-of-round. 


7. Connecting rod out-of-round. 
8. Misaligned connecting rods. 


1. Check engine oil level. 


2. Check engine oil level. Inspect oil 


pump relief valve and spring. 
3. Change oil to correct viscosity. 


4. (a) Change engine oil and filter. 


(b) Run engine to operating 
temperature. 

(c) Change engine oil and filter 
again. 

5. Measure bearings for correct 
clearance. Repair as necessary. 


6. Replace crankshaft or grind 
surface. 


7. Replace connecting rod. 
8. Replace bent connecting rods. 
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CONDITION 


POSSIBLE CAUSES 
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CORRECTION 


MAIN BEARING NOISE 


1. Insufficient oil supply. 


2. Low oil pressure. 


3. Thin or diluted oil. 
4. Thick oil 


5. Excessive bearing clearance. 
6. Excessive end play. 


7. Crankshaft journal out-of-round 
or worn. 


8. Loose flywheel or torque 
converter. 


1. Check engine oil level. 


2. Check engine oil level. Inspect oil 
pump relief valve and spring. 


3. Change oil to correct viscosity. 
4. (a) Change engine oil and filter. 


(b) Run engine to operating 
temperature. 

(c) Change engine oil and filter 
again. 

5. Measure bearings for correct 
clearance. Repair as necessary. 


6. Check thrust bearing for wear on 
flanges. 


7. Replace crankshaft or grind 
journals. 


8. Tighten to correct torque. 


OIL PRESSURE DROP 


OIL LEAKS 


1. Low oil level. 


. Faulty oil pressure sending unit. 
. Low oil pressure. 


. Clogged oil filter. 

. Worn parts in oil pump. 

. Thin or diluted oil. 

. Oil pump relief valve stuck. 


. Oil pump suction tube loose. 


. Oil pump cover warped or 
cracked. 


10. Excessive bearing clearance. 


1. Misaligned or deteriorated 
gaskets. 


2. Loose fastener, broken or porous 
metal part. 


3. Misaligned or deteriorated cup or 
threaded plug. 


1. Check engine oil level. 


2. Install new sending unit. 


3. Check sending unit and main 
bearing oil clearance. 


4. Install new oil filter. 
5. Replace worn parts or pump. 
6. Change oil to correct viscosity. 


7. Remove valve and inspect, clean, 
or replace. 


8. Remove oil pan and install new 
tube or clean, if necessary. 


9. Install new oil pump. 


10. Measure bearings for correct 
clearance. 


1. Replace gasket(s). 


2. Tighten, repair or replace the 
part. 


3. Replace as necessary. 
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CONDITION 
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POSSIBLE CAUSES 


PM 


CORRECTION 


OIL CONSUMPTION OR SPARK 
PLUGS FOULED 


1. РСМ system malfunction. 


2. Worn, scuffed or broken rings. 


3. Carbon in oil ring slots. 


4. Rings fitted too tightly in grooves. 


1. Check system and repair as 
necessary. (Refer to 25 - 
EMISSIONS CONTROL/ 
EVAPORATIVE EMISSIONS/PCV 
VALVE - DIAGNOSIS AND 
TESTING) 


2. Hone cylinder bores. Install new 
rings. 


3. Install new rings. 
4. Remove rings and check 


grooves. If groove is not proper 
width, replace piston. 


5. Worn valve guide(s). 5. Ream guide(s) and replace 
valve(s) with oversize valve(s) and 


seal(s). 


6. Valve stem seal(s) worn or 6. Replace seal(s). 


damaged. 


CYLINDER COMBUSTION PRESSURE LEAKAGE TEST 


The combustion pressure leakage test provides an accurate means for determining engine condition. 


Combustion pressure leakage testing will detect: 
e Exhaust and intake valve leaks (improper seating). 
e Leaks between adjacent cylinders or into water jacket. 
e Any causes for combustion/compression pressure loss. 


WARNING: DO NOT REMOVE THE PRESSURE CAP WITH THE SYSTEM HOT AND UNDER PRESSURE 
BECAUSE SERIOUS BURNS FROM COOLANT CAN OCCUR. 


Check the coolant level and fill as required. DO NOT install the pressure cap. 

Start and operate the engine until it attains normal operating temperature, then turn the engine OFF. 
Clean spark plug recesses with compressed air. 

Remove the spark plugs. 

Remove the oil filler cap. 

Remove the air cleaner. 


Calibrate the tester according to the manufacturer's instructions. The shop air source for testing should maintain 483 
kPa (70 psi) minimum, 1,379 kPa (200 psi) maximum, with 552 kPa (80 psi) recommended. 


Perform the test procedures on each cylinder according to the tester manufacturer's instructions. While testing, lis- 
ten for pressurized air escaping through the throttle body, tailpipe and oil filler cap opening. Check for bubbles in the 
coolant. 


All gauge pressure indications should be equal, with no more than 25% leakage per cylinder. 


FOR EXAMPLE: At 552 kPa (80 psi) input pressure, a minimum of 414 kPa (60 psi) should be maintained in the 
cylinder. 


CYLINDER COMPRESSION PRESSURE TEST 


The results of a cylinder compression pressure test can be utilized to diagnose several engine malfunctions. 


Ensure the battery is completely charged and the engine starter motor is in good operating condition. Otherwise the 
indicated compression pressures may not be valid for diagnosis purposes. 


1. Check engine oil level and add oil if necessary. 


2. Drive the vehicle until engine reaches normal operating temperature. Select a route free from traffic and other 
forms of congestion, observe all traffic laws, and accelerate through the gears several times briskly. 


РМ —————————————————————— — — —— ENGINE 2.0L WORLD 9- 1551 


3. Remove engine cover. 

4. Disconnect coil electrical connectors and remove coils. 

5. Remove all spark plugs from engine. As spark plugs are being removed, check electrodes for abnormal firing 
indicators fouled, hot, oily, etc. Record cylinder number of spark plug for future reference. 

6. Disconnect injector electrical connectors. 

7. Be sure throttle blade is fully open during the compression check. 

8. Insert compression gauge adaptor Special Tool 8116 or the equivalent, into the #1 spark plug hole in cylinder 
head. Connect the 0—500 psi (Blue) pressure transducer (Special Tool CH7059) with cable adaptors to the 
DRBIII®. For Special Tool identification, (Refer to 9 - ENGINE - SPECIAL TOOLS). 

9. Crank engine until maximum pressure is reached on gauge. Record this pressure as #1 cylinder pressure. 

10. Repeat the previous step for all remaining cylinders. 

11. Compression should not be less than 689 kPa (100 psi) and not vary more than 25 percent from cylinder to 
cylinder. 

12. If one or more cylinders have abnormally low compression pressures, repeat the compression test. 


13. If the same cylinder or cylinders repeat an abnormally low reading on the second compression test, it could 
indicate the existence of a problem in the cylinder in question. The recommended compression pressures 
are to be used only as a guide to diagnosing engine problems. An engine should not be disassembled 
to determine the cause of low compression unless some malfunction is present. 


ENGINE OIL LEAK INSPECTION 


Begin with a thorough visual inspection of the engine, particularly at the area of the suspected leak. If an oil leak 

Source is not readily identifiable, the following steps should be followed: 

1. Do not clean or degrease the engine at this time because some solvents may cause rubber to swell, temporarily 
stopping the leak. 

2. Add an oil soluble dye (use as recommended by manufacturer). Start the engine and let idle for approximately 15 
minutes. Check the oil dipstick to make sure the dye is thoroughly mixed as indicated with a bright yellow color 
under a black light. 

3. Using a black light, inspect the entire engine for fluorescent dye, particularly at the suspected area of oil leak. If 
the oil leak is found and identified, repair as necessary. 

4. |f dye is not observed, drive the vehicle at various speeds for approximately 24 km (15 miles), and repeat inspec- 
tion. 

5. If the oil leak source is not positively identified at this time, proceed with the air leak detection test method 
as follows: 

e Disconnect the fresh air hose (make-up air) at the cylinder head cover and plug or cap the nipple on the cover. 
e Remove the PCV valve hose from the cylinder head cover. Cap or plug the PCV valve nipple on the cover. 
e Attach an air hose with pressure gauge and regulator to the dipstick tube. 


CAUTION: Do not subject the engine assembly to more than 20.6 kpa (3 PSI) of test pressure. 


е Gradually apply air pressure from 1 psi to 2.5 psi maximum while applying soapy water at the suspected 
source. Adjust the regulator to the suitable test pressure that provides the best bubbles which will pinpoint the 
leak source. If the oil leak is detected and identified, repair per service manual procedures. 

e |f the leakage occurs at the crankshaft rear oil seal area, refer to the section, Inspection for Rear Seal Area 
Leak. 


6. If no leaks are detected, turn off the air supply. Remove the air hose, all plugs, and caps. Install the PCV valve 
and fresh air hose (make-up air). Proceed to next step. 

7. Clean the oil off the suspect oil leak area using a suitable solvent. Drive the vehicle at various speeds approx- 
imately 24 km (15 miles). Inspect the engine for signs of an oil leak by using a black light. 
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NOTE: If oil leakage is observed at the dipstick tube to block location; remove the tube, clean and reseal 
using Mopar? Stud & Bearing Mount (press fit tube applications only), and for O-ring style tubes, remove 
tube and replace the O-ring seal. 


INSPECTION FOR REAR SEAL AREA LEAKS 


Since it is sometimes difficult to determine the source of an oil leak in the rear seal area of the engine, a more 
involved inspection is necessary. The following steps should be followed to help pinpoint the source of the leak. 
If the leakage occurs at the crankshaft rear oil seal area: 
1. Disconnect the battery. 
2. Raise the vehicle. 
3. Remove torque converter or clutch housing cover and inspect rear of block for evidence of oil. Use a black light 
to check for the oil leak. If a leak is present in this area, remove transmission for further inspection. 
a. Circular spray pattern generally indicates seal leakage or crankshaft damage. 
b. Where leakage tends to run straight down, possible causes are a porous block, oil gallery cup plug, bedplate 
to cylinder block mating surfaces and seal bore. See proper repair procedures for these items. 
4. И no leaks are detected, pressurize the crankcase as previously described. 


CAUTION: Do not exceed 20.6 kPa (3 psi). 


5. If the leak is not detected, very slowly turn the crankshaft and watch for leakage. If a leak is detected between 
the crankshaft and seal while slowly turning the crankshaft, it is possible the crankshaft seal surface is damaged. 
The seal area on the crankshaft could have minor nicks or scratches that can be polished out with emery cloth. 


CAUTION: Use extreme caution when crankshaft polishing is necessary to remove minor nicks and 
scratches. The crankshaft seal flange is especially machined to complement the function of the rear oil seal. 


6. For bubbles that remain steady with shaft rotation, no further inspection can be done until disassembled. 


7. After the oil leak root cause and appropriate corrective action have been identified, replace component(s) as 
necessary. 


STANDARD PROCEDURE 
REPAIR OF DAMAGED OR WORN THREADS 


Damaged or worn threads (excluding spark plug and camshaft bearing cap attaching threads) can be repaired. 
Essentially, this repair consists of drilling out worn or damaged threads, tapping the hole with a special Heli-Coil Tap, 
(or equivalent) and installing an insert into the tapped hole. This brings the hole back to its original thread size. 


CAUTION: Be sure that the tapped holes maintain the original center line. 


Heli-Coil tools and inserts are readily available from automotive parts jobbers. 


HYDROSTATIC LOCKED ENGINE 


When an engine is suspected to be hydrostatically locked, regardless of what caused the problem, the following 
steps should be used. 


CAUTION: DO NOT use starter motor to rotate the engine, severe damage may occur. 


1. Inspect air cleaner, induction system and intake manifold to insure system is dry and clear of foreign material. 
2. Remove negative battery cable. 


3. Place a shop towel around the spark plugs when removing them from the engine. This will catch any fluid that 
may possibly be in the cylinder under pressure. 


4. With all spark plugs removed, rotate engine crankshaft using a breaker bar and socket. 
5. Identify the fluid in the cylinder(s) (i.e., coolant, fuel, oil or other). 
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6. Make sure all fluid has been removed from the cylinders. Inspect engine for damage (i.e., connecting rods, pis- 
tons, valves, etc.) 


7. Repair engine or components as necessary to prevent this problem from re-occurring. 


CAUTION: Squirt approximately one teaspoon of oil into the cylinders, rotate engine to lubricate the cylin- 
der walls to prevent damage on restart. 


8. Install new spark plugs. 

9. Drain engine oil and remove oil filter. 

10. Install a new oil filter. 

11. Fill engine with specified amount of approved oil. 
12. Connect negative battery cable. 

13. Start engine and check for any leaks. 


FORM-IN-PLACE GASKETS AND SEALERS 


There are numerous places where form-in-place gaskets are used on the engine. Care must be taken when apply- 
ing form-in-place gaskets to assure obtaining the desired results. Do not use form-in-place gasket material 
unless specified. Bead size, continuity, and location are of great importance. Too thin a bead can result in leakage 
while too much can result in spill-over which can break off and obstruct fluid feed lines. A continuous bead of the 
proper width is essential to obtain a leak-free gasket. 


There are numerous types of form-in-place gasket materials that are used in the engine area. Mopar? Engine RTV 
GEN |, Мораге ATF-RTV, and Mopar® Gasket Maker gasket materials, each have different properties and can по! 
be used in place of the other. 


MOPAR® ENGINE RTV GEN II is used to seal components exposed to engine oil. This material is a specially 
designed black silicone rubber RTV that retains adhesion and sealing properties when exposed to engine oil. Mois- 
ture in the air causes the material to cure. This material is available in three ounce tubes and has a shelf life of one 
year. After one year this material will not properly cure. Always inspect the package for the expiration date before 
use. 


MOPAR® ATF RTV is a specifically designed black silicone rubber RTV that retains adhesion and sealing properties 
to seal components exposed to automatic transmission fluid, engine coolants, and moisture. This material is avail- 
able in three ounce tubes and has a shelf life of one year. After one year this material will not properly cure. Always 
inspect the package for the expiration date before use. 


MOPAR® GASKET MAKER is an anaerobic type gasket material. The material cures in the absence of air when 
squeezed between two metallic surfaces. It will not cure if left in the uncovered tube. The anaerobic material is for 
use between two machined surfaces. Do not use on flexible metal flanges. 


MOPAR® BED PLATE SEALANT is а unique (green-in-color) anaerobic type gasket material that is specially made 
to seal the area between the bed plate and cylinder block without disturbing the bearing clearance or alignment of 
these components. The material cures slowly in the absence of air when torqued between two metallic surfaces, 
and will rapidly cure when heat is applied. 


MOPAR® GASKET SEALANT is a slow drying, permanently soft sealer. This material is recommended for sealing 
threaded fittings and gaskets against leakage of oil and coolant. Can be used on threaded and machined parts 
under all temperatures. This material also will prevent corrosion. Мораг? Gasket Sealant is available in a 13 oz. 
aerosol can or 40z./16 oz. can w/applicator. 


SEALER APPLICATION 


Mopar® Gasket Maker material should be applied sparingly 1 mm (0.040 in.) diameter or less of sealant to one 
gasket surface. Be certain the material surrounds each mounting hole. Excess material can easily be wiped off. 
Components should be torqued in place within 15 minutes. The use of a locating dowel is recommended during 
assembly to prevent smearing material off the location. 


Мораге Engine RTV GEN П or ATF RTV gasket material should be applied in a continuous bead approximately 3 
mm (0.120 in.) in diameter. All mounting holes must be circled. For corner sealing, a 3.17 or 6.35 mm (1/8 or 1/4 in.) 
drop is placed in the center of the gasket contact area. Uncured sealant may be removed with a shop towel. Com- 
ponents should be torqued in place while the sealant is still wet to the touch (within 10 minutes). The usage of a 
locating dowel is recommended during assembly to prevent smearing material off the location. 
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Mopar? Gasket Sealant in an aerosol can should be applied using a thin, even coat sprayed completely over both 
surfaces to be joined, and both sides of a gasket. Then proceed with assembly. Material in a can w/applicator can 
be brushed on evenly over the sealing surfaces. 


ENGINE GASKET SURFACE PREPARATION 


To ensure engine gasket sealing, proper surface prep- 
aration must be performed, especially with the use of 
aluminum engine components and multi-layer steel 
cylinder head gaskets. 


Never use the following to clean gasket surfaces: 
e Metal scraper 


e Abrasive pad or paper to clean cylinder block 
and head 


e High speed power tool with an abrasive pad or a 
wire brush 


NOTE: Multi-Layer Steel (MLS) head gaskets 
require a scratch free sealing surface. 


Only use the following for cleaning gasket surfaces: 


e Solvent or a commercially available gasket 
remover 


e Plastic or wood scraper 
e Drill motor with 3M Roloc™ Bristle Disc (white or yellow) 


80c073f0 


CAUTION: Excessive pressure or high RPM (beyond the recommended speed), can damage the sealing sur- 
faces. The mild (white, 120 grit) bristle disc is recommended. If necessary, the medium (yellow, 80 grit) bris- 
tle disc may be used on cast iron surfaces with care. 


CYLINDER HEAD CORE PLUGS 


Using a blunt tool such as a drift and a hammer, strike the bottom edge of the cup plug. With the cup plug rotated, 
grasp firmly with pliers or other suitable tool and remove plug. 


CAUTION: Do not drive cup plug into the casting 
as restricted cooling can result and cause serious 
engine problems. 


Thoroughly clean inside of cup plug hole in cylinder 
block or head. Be sure to remove old sealer. Lightly 
coat inside of cup plug hole with Mopar® Stud and 
Bearing Mount. Make certain the new plug is cleaned 
of all oil or grease. Using proper drive plug, drive plug 
into hole so that the sharp edge of the plug is at least 


0.5 mm (0.020 in.) inside the lead-in chamfer. V2 
\ 
It is not necessary to май for curing of the sealant. $ 


The cooling system can be refilled and the vehicle 
placed in service immediately. 
9209-41 
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MEASURING BEARING CLEARANCE USING PLASTIGAGE 


Engine crankshaft bearing clearances can be deter- 

mined by use of Plastigage or equivalent. The follow- 

ing is the recommended procedure for the use of 

Plastigage: 

1. Remove oil film from surface to be checked. Plas- 
tigage is soluble in oil. 


2. Place a piece of Plastigage across the entire width 
of the bearing shell in the cap approximately 6.35 
mm (1/4 in.) off center and away from the oil holes. 
(їп addition, suspected areas can be checked Бу 
placing the Plastigage in the suspected area). 
Torque the bearing cap/bed plate bolts of the bear- 
ing being checked to the proper specifications. 


3. Remove the bearing cap and compare the width of 
the flattened Plastigage with the metric scale pro- 
vided on the package. Locate the band closest to 
the same width. This band shows the amount of 
clearance in thousandths of a millimeter. Differ- 
ences in readings between the ends indicate the 


808aadda 


amount of taper present. Record all readings taken. Compare clearance measurements to specs found in engine 
specifications (Refer to 9 - ENGINE - SPECIFICATIONS). Plastigage generally is accompanied by two 
scales. One scale is in inches, the other is a metric scale. 


NOTE: Plastigage is available in a variety of clearance ranges. Use the most appropriate range for the spec- 


ifications you are checking. 


4. Install the proper crankshaft bearings to achieve the specified bearing clearances. 


REMOVAL - ENGINE ASSEMBLY 


1. Perform fuel pressure release procedure, then dis- 
connect and remove fuel line (Refer to 14 - FUEL 
SYSTEM/FUEL DELIVERY - STANDARD PROCE- 
DURE). 


2. Remove air cleaner housing assembly (1) and 
clean air hose (Refer to 9 - ENGINE/AIR INTAKE 
SYSTEM/AIR CLEANER HOUSING - REMOVAL). 

3. Disconnect both cables from battery. 

4. Remove battery and battery tray. 

5. Discharge air conditioning system, if equipped 
(Refer to 24 - HEATING & AIR CONDITIONING - 
STANDARD PROCEDURE). 

6. Drain cooling system (Refer to 7 - COOLING/EN- 
GINE - STANDARD PROCEDURE). 
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17. 
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23. 
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29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
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. Remove coolant reservoir (3). 
. Remove grill trim panel. 
. Remove upper radiator hose from radiator and 


coolant manifold. 


. Remove upper radiator hose support. 

. Remove lower radiator hose at coolant manifold. 
. Remove coolant hose from coolant manifold. 

. Disconnect the following electrical connectors, 


variable valve timing solenoids, oil temperature 
sensor, injectors, map, coils, cmp's, coolant tem- 
perature sensors, capacitor, oxygen sensor, intake 
air temperature sensor. 

Remove air intake tube from throttle body. 
Remove vacuum lines from throttle body and 
intake manifold. 


Unclip harness from intake. 


Disconnect electronic throttle control and manifold flow control valve electrical connectors. 


Remove POV hose from valve cover. 
Remove dipstick. 

Remove throttle body support bracket. 
Remove intake bolts and remove intake. 


PM 
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Disconnect coolant temperature sensor at block, Knock sensor, oil pressure sensor, generator, starter, block 


heater, A/C compressor, and block ground. 
Remove accessory drive belt. 

Remove power steering reservoir. 

Remove power steering line support. 
Remove power steering pump and set aside. 
Remove upper idler pulley. 

Remove transaxle filler tube. 

Disconnect transmission linkage. 


Disconnect transmission range sensor, TIS and TOS. 


Remove transmission vent hose. 
Remove ground strap near right tower. 
Remove rear heat shield. 

Remove maniverter heat shields. 
Raise vehicle. 

Remove wheels. 

Remove right front splash shield. 
Remove axle nuts. 


Remove ball joint pinch bolts and separate steering knuckle from ball joint. 


Remove axles. 

Drain oil. 

Mark drive shaft and flange. 

Remove carrier bearing and heat shield. 
Remove driveshaft. 


Remove exhaust pipe to maniverter/exhaust manifold bolts. 
Remove maniverter/exhaust manifold support bracket. 


Lower vehicle. 
Remove coolant manifold. 
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49. Remove maniverter/exhaust manifold bolts. 

50. Remove maniverter/exhaust manifold to left of engine. 
51. Hoist up. 

52. Remove front mount through bolt. 

53. Remove crossmember. 

54. Remove front mount bracket. 

55. Remove rear mount through bolt. 

56. Remove rear mount. 

57. Remove rear mount bracket. 

58. Pull engine forward and support. 


59. Remove PTU assembly if equiped (Refer to 21 - TRANSMISSION/TRANSAXLE/POWER TRANSFER UNIT - 
REMOVAL). 


60. Remove inspection cover (1) and mark torque 
converter to flywheel. 9) 


61. Remove torque converter bolts. (1) © 
62. Remove lower bellhousing bolts. 
63. Remove A/C lines from compressor and remove PN e 
A/C compressor. 5 u е 3 
64. Remove A/C mounting bracket. 7 
^N 
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65. Install Adapter 9704 (1). 

66. Remove generator and lower idler pulley. 
67. Disconnect transmission electrical connector. | НЕ 
68. Disconnect СКР electrical connector. ! 
69. Remove coolant hoses а transaxle cooler. 


70. Remove transaxle cooler lines from cooler. 


{> 
\ ) 
817d9ca6 
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71. Position dolly (4,8) under engine and lower vehicle. 
WARNING: Safety straps MUST be used. 


72. Install safety straps (6,9). 
73. Remove PCM bracket and set aside. 
74. Remove left engine mount through bolt (3). 
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75. Remove right engine mount through bolt (4). 
76. Raise vehicle away from engine and transaxle. 
77. Separate engine from transaxle. 


INSTALLATION - ENGINE ASSEMBLY 


rot 
© 


2 
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1. Position engine and transmission assembly under vehicle and slowly lower the vehicle over the engine/transaxle 


assembly. 


2. Continue lowering vehicle until engine/transaxle aligns to mounting locations. Install mounting bolts at the right 


and left engine/transaxle mount bolts and Tighten bolts to 118 N-m (87 ft. Ibs.). 


3. Remove safety straps from engine/transaxle assembly. Slowly raise vehicle enough to remove the engine dolly 


and cradle. 
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4. Remove Adapter 9704 (1). 
5. Install pcm bracket. 


6. Install maniverter assembly and upper lower heat 
shields. 


7. Install oxygen sensor and connect electrical con- 
nector. 


8. Install coolant manifold assembly. 

9. Install transaxle linkage and adjust as necessary. 
10. Install transaxle vent hose. 

11. Connect transaxle electrical connectors. 

12. Install Ground strap near right strut tower. 

13. Raise vehicle. 


14. Pull engine forward and restrain engine. 


NOTE: Be sure to install O-ring prior to installing 
PTU assembly. 


15. Install PTU. 

16. Remove engine restraint. 

17. Install front mount bracket and tighten bolts. 
18. Install frame cross member. 

19. Install front engine mount. 

20. Install rear mount bracket. 

21. Install rear mount and tighten bolts. 

22. Connect CKP electrical connector. 


23. Install maniverter to exhaust pipe bolts (1) and 
tighten bolts. 


24. Align driveshaft marks and install and heat shield. 
25. Install generator 
26. Install A/C bracket. 


27. Install A/C lines on compressor and install com- 
pressor. 


28. Install lower bell housing bolts and tighten bolts. 


29. Align torque converter and flex plate mark. Install 
torque converter bolts and tighten. 
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30. Install inspection cover (1). 

31. Install transaxle electrical connectors. 

32. Connect trans cooler lines. 

33. Install coolant hoses at transmission cooler. 

34. Install axles. 

35. Install ball joint pinch bolts and tighten. 

36. Install axle nuts and tighten. 

37. Install splash shields. 

38. Install wheels. 

39. Install new oil filter. 

40. Lower vehicle. 

41. Install transaxle filler tube. 

42. Install upper idler pulley. 

43. Install power steering pump. 

44. Install power steering line support bracket. 

45. Install power steering pump. 

46. Install accessory drive belt. 

47. 
erator, Coolant temperature sensor at block, and block heater. 

48. Install intake manifold and tighten bolts. 

49. Install throttle body support bracket (1). 

50. Install engine oil dip stick. 

51. Install PCV hose to valve cover. 

52. Connect manifold flow control valve and electronic 
throttle control electrical connectors and fasten 
harness to intake. 

53. Install vacuum lines at throttle body and intake 
manifold. 

54. Install intake air tube on throttle body. 

55. Connect engine harness electrical connectors. 

56. Install upper radiator support bracket. 

57. Install coolant hoses at coolant manifold. 

58. Install grill trim panel. 

59. Install coolant reservoir and connect hose. 

60. Connect fuel line to fuel rail. 

61. Install battery tray and battery. 

62. Connect battery cables. 

63. Install air cleaner housing and connect inlet air hose. 

64. Install fresh air inlet. 

65. Fill with coolant. 

66. Fill with oil. 
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Connect electrical connectors at block ground, starter, А/С compressor, knock sensor, Oil pressure sensor, gen- 
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CAUTION: Do NOT run the engine with a vacuum pump in operation or with a vacuum present within the 
A/C system. Failure to follow this caution will result in serious A/C compressor damage. 


67. 


68. 


69. 


Evacuate the refrigerant system (refer to 24 - HEATING 8 АВ CONDITIONING/PLUMBING - STANDARD 


PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 


Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 


CEDURE - REFRIGERANT SYSTEM CHARGE). 
Start engine and check for leaks. 
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SPECIFICATIONS 


2.4L ENGINE 
GENERAL SPECIFICATIONS 


DESCRIPTION SPECIFICATION 


ъъ | Sad БИ 
ооо 


Compression Ratio 9.5:1 

Max. Variation Between Cylinders 25% 

Displacement 24 Пен 
3465 in 


Soke ERO 
1172-1551 Кра 170-225 ра 


CYLINDER BLOCK 


DESCRIPTION SPECIFICATION 


| Merc [| бамач | 
Material Cast Aluminum 
Cynder Bore Diameter 


PISTONS 


DESCRIPTION SPECIFICATION 
Metric Standard 


Piston Diameter 87.456-87.474 mm 3.4431-3.4439 in. 


Clearance @ 24.6 mm (0.551 in.) 


from bottom of skirt (Non-Turbo) 0.018-0.0516 mm 0.0007-0.0020 in. 


Clearance @ 22 mm (0.866 in.) 


from bottom of skirt (Turbo) 0.046-0.064 mm 0.0018-0.0025 in. 


Weight 345-355 grams 12.17-12.52 oz. 


Land Clearance (Diametrical) 0.563-0.621 mm 0.022-0.024 in. 


Piston Length 66.25 mm 2.608 in. 


Piston Ring Groove Depth No. 1 3.946-4.045 mm 0.155-0.159 in. 


Piston Ring Groove Depth No. 2 4.555-4.680 mm 0.179-0.184 in. 


РМ 


DESCRIPTION 
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SPECIFICATION 
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Metric 


Standard 


Piston Ring Groove Depth No. 3 


4.108-4.220 mm 


0.162-0.166 in. 


PISTON RINGS 


DESCRIPTION 


SPECIFICATION 


Metric 


Standard 


Ring Gap-Top Compression Ring 


0.25-0.51 mm 


0.0098-0.020 in. 


Wear Limit 


0.8 mm 


0.081 in. 


Ring Gap-2nd Compression Ring 


0.23-0.48 mm 


0.009-0.018 in. 


Wear Limit 


0.8 mm 


0.081 in. 


Ring Gap-Oil Control Steel Rails 


0.25-0.64 mm 


0.009-0.025 in. 


Wear Limit 


1.0 mm 


0.039 in. 


Ring Side Clearance-Compression 
Rings 


0.030-0.080 mm 


0.0011-0.0031 in. 


Wear Limit 


Ring Side Clearance-Oil Ring Pack 


0.10 mm 
0.012-0.178 mm 


0.004 in. 


0.0004-0.0070 in. 


Ring Width-Compression Rings 


1.47-1.50 mm 


0.057-0.059 in. 


Ring Width-Oil Ring Pack 


2.72-2.88 mm 


0.107–0.1133 in. 


CONNECTING ROD 


DESCRIPTION 


SPECIFICATION 
м [| эм J 


Bearing Clearance 0.025-0.071 mm 0.0009-0.0027 in. 


Bore Diameter-Piston Pin 


0.075 mm 


20.96-20.98 mm 


0.003 in. 


0.8252—0.8260 in. 


Bore Diameter-Crankshaft End 


52.993-53.007 mm 


2.0863-2.0868 in. 


Side Clearance 
Wear Limit 


0.13-0.38 mm 


0.005-0.015 іп. 


001611. 


Weight-Total (Less Bearing) 565.8 grams 19.96 oz. 


CRANKSHAFT 


SPECIFICATION 

есіней 
[ м | Standard 

Connecting Rod Journal Diameter 49.984 - 50.000 mm 


1.968 - 1.9685 in. 


Main Bearing Journal Diameter 59.992 - 60.008 mm 2.362 - 2.3625 in. 
Journal Out-of-Round (Max.) 0.0035 mm 0.0003 in. 
Journal Taper (Max.) 0.007 mm 0.0001 in. 
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РЕ 
DESCRIPTION SPECIFICATION 


End Play 0.09 - 0.24 mm 0.0035 - 0.0094 in. 
Wear Limit 0.38 mm 0.015 in. 
Main Bearing Diametrical Clearance 0.018 - 0.062 mm 0.0007 - 0.0024 in. 


CYLINDER HEAD CAMSHAFT BEARING BORE DIAMETER 


DSECRIPTION SPECIFICATION 
м Standard 


Intake 30.000 - 30.021 mm 1.1810 - 1.1819 in. 


Exhaust 40.000 - 40.021 mm 1.5747 - 1.5756 in. 
Journals No. 1-4 24.000 - 24.021 mm 0.9448 - 0.9457 in. 


CAMSHAFT 


DESCRIPTION 
[wen | ям о 
00017-00029 п 


Епа Рау 0.11 - 0.25 mm 0.004 - 0.009 in. 


Max Lift @ 0.2mm (0.007 in.) lash 
Intake 9.2 mm (0.362 in.) 
Max Lift @ 0.28mm (0.011 in.) lash | = 
Exhaust 8.42 mm (0.331 mm) 
Intake Valve Timing* 
Closes (ABDC) 49.3? 
Opens (АТОС) 10.3? 
Duration 219? 
Exhaust Valve Timing* 
Closes (BTDC) 8.45? 
Opens (BBDC) 45? 
Duration 216.55? 


Valve Overlap @ 0.5mm (0.019 in.) 18.75? 
w/ VVT in lock-pin position 


* 


All reading in crankshaft degrees at 0.5 mm (0.019 in.) valve lift. 
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CYLINDER HEAD 


DESCRIPTION SPECIFICATION 
[We | бая 


Cas Raina Hes Tested 
Gasket Thickness (Compressed) 0.021 in. 


VALVE SEAT 


DESCRIPTION SPECIFICATION 
[We [| бя 


44757-45107 


Seat Diameter - Intake 34.45 - 34.61mm 1.3562 - 1.3625 in. 
Seat Diameter - Exhaust 28.04 - 28.20 mm 1.1039 - 1.1102 in. 
Runout (Max) 0002 n. 


valve Seat Wi ___ 2-6-5 


VALVE GUIDE 


DESCRIPTION SPECIFICATION 


Г м — | Standard 
Diameter 1.0. 5.500 - 5.512 mm 0.2165 -0.2170 in. 
Guide Bore Diameter 10.983 - 11.001 mm 0.432 - 0.4331 in. 


T Height (spring seat to guide 14.6 - 15.2 mm 0.5748 - 0.5984 in. 


VALVES 


DESCRIPTION 
ПИ з= т simi — — 
4525-4579 


Valve Length (Overall) 


Intake 112.76 - 113.32 mm 4.439 - 4.461 in. 
Exhaust 110.89 - 111.69 mm 4.365 - 4.397 in. 


Valve Stem Diameter 


Intake 5.465 - 5.480 mm 0.2151 - 0.2157 in. 
Exhaust 5.458 - 5.470 mm 0.2148 - 0.2153 in. 
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VALVE MARGIN 


DESCRIPTION SPECIFICATION 


м ____|_____ Seed _____ 
Intake 0.672 mm 0.0264 in. 
Exhaust 0.744 mm 0.02929 in. 

VALVE STEM TIP 


DESCRIPTION 
[Me | м 


VALVE STEM TO GUIDE CLEARANCE 


DESCRIPTION SPECIFICATION 


Metric Standard 


Intake 0.048 - 0.066 mm 0.0018 - 0.0025 in. 
Max. Allowable 0.076 mm 0.003 in. 
Service Limit 0.25 mm 0.010 in. 


Exhaust 0.0736 - 0.094 mm 0.0029 - 0.0037 in. 
Max. Allowable 0.101 mm 0.004 in. 
Service Limit 0.25 mm 0.010 in. 


VALVE SPRINGS 


DESCRIPTION SPECIFICATION 


ee car J 
Free Length (Approx.) 1.850 in. 


OIL PRESSURE 


DESCRIPTION SPECIFICATION 
[Mei | — 
A Curb йө Speed" 25 KPa 


At 3000 rpm 170 - 550 kPa 25 - 80 psi 


CAUTION: 
“If pressure is ZERO at curb idle, DO NOT run engine at 3000 rpm. 
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TORQUE 


Ft. Lbs 


16 «90? 


30 
25 


Camshaft Bearing Cap-Bolts 


Front Bearing Cap-Bolts | 5 | 


Bearing Cap-Bolts 
15 490? 


27 + 45? 20 + 45? 
50 «68? 37 468? 


Refer to Procedure 


Oil Pan-Bolts 
M6 Bolts 


МВ Bolts 


Spark Plugs 


Timing Chain Cover 
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SPECIAL TOOLS 
2.41 ENGINE 
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HOLDING FIXTURE 9707 


Сә к^ 


LOCKING WEDGE 9701 


ENGINE LIFT FIXTURE 9704 


REAR CRANKSHAFT SEAL GUIDE 9509 


FRONT SEAL INSTALLER 9506 
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REAR MAIN SEAL DRIVER 9706 


TENSIONER PIN 9703 


PM 
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ELEMENT-AIR CLEANER 
REMOVAL 


1. Turn Lock Retainers (5) and remove fresh air inlet 
(2) from air cleaner housing (1). 


2. Disconnect intake air temperature sensor connector 
(4). 

3. Remove Air inlet tube (5) from air cleaner housing 
(1). 

4. Unfasten clasps (2) on sides of air cleaner housing 
cover (1). 
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5. Pull air cleaner cover (1) aside. 

6. Remove filter element (3). 

7. If necessary, clean the inside of the air cleaner 
housing (2). 


INSTALLATION 


1. Install new filter element. 


2. Place cover over air cleaner housing. Snap clasps 
(2) in place. 

3. Install air inlet tube (5). 

4. Connect intake air temperature sensor connector 


(4). 
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5. Install fresh air inlet (2) on air cleaner housing (1) 
and lock retainers (5). 


p 0773, 
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HOUSING-AIR CLEANER 
REMOVAL 


1. Remove fresh air inlet (2) from air cleaner housing 


(1). 


2. Remove intake air temperature sensor electrical 
connector (4). 


3. Remove air inlet tube (5) from housing (1). 
4. Pull housing (1) upward to remove. 


PM 
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INSTALLATION 


1. Make sure the rubber grommets, for the air cleaner 
housing lower pins, are in place when reinstalling 
the air cleaner housing. The rubber grommets 
mount to the PDC bracket. 

2. Push air cleaner housing (1) down while aligning 
pins into the grommets. 

3. Connect the throttle body air inlet hose (5) to the 
air cleaner housing (1). 

4. Connect intake air temperature sensor connector 


(4). 


x. 
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5. Install fresh air inlet (2) and lock retainers (5). 


4 A q 
= 4 K | (8 
| LI + =O 7 817с86Ю 


9 - 1576 ENGINE 2.0L WORLD лан" РМ 


CYLINDER HEAD 
DESCRIPTION 


The cross flow designed, aluminum cylinder head contains dual over-head camshafts with four valves per cylinder. 
The valves are arranged in two in-line banks. The intake valves face toward the front of the vehicle. The exhaust 
valves face the dash panel. The cylinder head incorporates powdered metal valve guides and seats. The cylinder 
head is sealed to the block using a multi-layer steel head gasket and retaining bolts. 


Integral oil galleries provide lubrication passages to the variable camshaft timing phasers, camshafts, and valve 
mechanisms. 


NOTE: Replacement cylinder heads will come complete with valves, seals, springs, retainers, keepers, lash 
buckets, and camshafts. 


DIAGNOSIS AND TESTING 
CYLINDER HEAD GASKET 


A cylinder head gasket leak can be located between adjacent cylinders, between a cylinder and the adjacent water 
jacket or from an oil passage to the exterior of the engine. 
Possible indications of the cylinder head gasket leaking between adjacent cylinders are: 
e Loss of engine power 
e Engine misfiring 
e Poor fuel economy 
Possible indications of the cylinder head gasket leaking between a cylinder and an adjacent water jacket are: 
e Engine overheating 
е Loss of coolant 
e Excessive steam (white smoke) emitting from exhaust 
e Coolant foaming 


CYLINDER-TO-CYLINDER LEAKAGE TEST 


To determine if an engine cylinder head gasket is leaking between adjacent cylinders, follow the procedures in Oyl- 
inder Compression Pressure Test (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). An engine cylinder head 
gasket leaking between adjacent cylinders will result in approximately а 50–70% reduction in compression pressure. 


CYLINDER-TO-WATER JACKET LEAKAGE TEST 


WARNING: USE EXTREME CAUTION WHEN THE ENGINE IS OPERATING WITH COOLANT PRESSURE CAP 
REMOVED. 


VISUAL TEST METHOD 


With the engine cool, remove the coolant pressure cap. Start the engine and allow it to warm up until thermostat 
opens. 


If a large combustion/compression pressure leak exists, bubbles will be visible in the coolant. 


COOLING SYSTEM TESTER METHOD 


WARNING: WITH COOLING SYSTEM TESTER IN PLACE, PRESSURE WILL BUILD UP FAST. EXCESSIVE 
PRESSURE BUILT UP, BY CONTINUOUS ENGINE OPERATION, MUST BE RELEASED TO A SAFE PRESSURE 
POINT. NEVER PERMIT PRESSURE TO EXCEED 138 kPa (20 psi). 


Install Cooling System Tester 7700 or equivalent to pressure cap neck. Start the engine and observe the tester's 
pressure gauge. If gauge pulsates with every power stroke of a cylinder a combustion pressure leak is evident. 
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CHEMICAL TEST METHOD 


Combustion leaks into the cooling system can also be checked by using Bloc-Chek Kit C-3685-A or equivalent. 


Perform test following the procedures supplied with the tool kit. 


REMOVAL - CYLINDER HEAD 


. Perform fuel system pressure release procedure before attempting any repairs 
Remove clean air hose and air cleaner housing (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 


HOUSING - REMOVAL). 

Disconnect negative cable from battery. 

Drain cooling system. 

Remove engine cover. 

Remove coolant recovery bottle. 

Remove power steering pump and reposition. 
Remove windshield washer bottle. 
Disconnect breather hose. 


. Disconnect PCV hose. 

. Disconnect ignition coil electrical connectors. 
. Remove valve cover. 

. Raise vehicle. 

. Remove right splash shield. 

. Set engine to TDC. 

. Remove accessory drive belts (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 
. Remove lower A/C compressor bolts if equiped. 

. Remove lower A/C compressor mount. 

. Remove accessory drive belt lower idler pulley. 

. Remove crankshaft and water pump pulleys. 

. Remove right side engine mount bracket lower bolt. 

. Remove timing chain cover lower bolts. 

. Disconnect oxygen sensor electrical connectors. 

. Remove exhaust pipe at manaverter (AWD). 

. Remove manaverter support bracket retaining bolts (AWD). 

. Lower vehicle. 

. Remove power steering pump and set aside. 

. Support engine with suitable jack. 

. Remove right engine mount. 

. Remove accessory drive upper idler pulley. 

. Remove right upper engine mount bracket. 

. Remove accessory drive belt tensioner. 

. Remove upper timing chain cover retaining bolts. 

. Remove timing chain cover. 

. Remove timing chain tensioner. 

. Remove timing chain. 

. Remove timing chain guides. 

. Disconnect fuel line at the fuel rail. 

. Disconnect fuel injector electrical connectors. 

. Disconnect top engine electrical connectors and reposition harness. 
. Remove fuel rail. 

. Remove lower intake manifold support bracket retaining bolt. 
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9. 


43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 


NOTE: АП of the cylinder head bolts have captured 
washersEXCEPTthe front two (1). 


56. 
57. 
58. 


NOTE: Ensure cylinder head Бой holes in the 
block are clean, dry (free of residual oil or cool- 
ant), and threads are not damaged. 
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Disconnect electronic throttle control electrical connector. 

Disconnect map sensor electrical connector. 

Disconnect vacuum lines at intake. 

Remove intake manifold retaining bolts. 

Remove upper radiator hose retaining bolts. 

Remove intake manifold. 

Remove coolant outlet manifold and set aside. 

Remove ground strap at right rear of cylinder head. 

Remove oxygen sensor from maniverter (AWD). 

Remove maniverter heat shields (AWD). 

Remove maniverter retaining bolts (AWD). 

Remove maniverter from cylinder head and reposition out of the way (AWD). 
Remove camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - REMOVAL). 


Remove cylinder head bolts. 
Remove cylinder head from engine block. 


Inspect and clean cylinder head and block sealing 
surfaces. Refer to Cleaning and Inspection in this 
section for procedures. 
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CLEANING 


To ensure engine gasket sealing, proper surface preparation must be performed, especially with the use of alumi- 
num engine components and multi-layer steel cylinder head gaskets. 


NOTE: Multi-Layer Steel (MLS) head gaskets require a scratch free sealing surface. 


Remove all gasket material from cylinder head and block (Refer to 9 - ENGINE - STANDARD PROCEDURE). Be 
careful not to gouge or scratch the aluminum head sealing surface. 


Clean all engine oil passages. 


INSPECTION 


NOTE: Replacement cylinder heads will come complete with valves, seals, springs, retainers, keepers, lash 
buckets, and camshafts. 


РМ 


1. Oylinder head must be flat within 0.1 mm (0.004 
in.). 


2. Inspect camshaft bearing journals for scoring. 

. Remove carbon and varnish deposits from inside of 
valve guides with a reliable guide cleaner. 

4. Using a small hole gauge and a micrometer, mea- 
sure valve guides in 3 places top (1), middle (2), 
and bottom (3). (Refer to 9 - ENGINE - SPECIFI- 
CATIONS) Replace guides if they are not within 
specification. 

. Check valve guide height. 

. Prior to installing cylinder head, the cylinder block 
should be checked for flatness (Refer to 9 - 
ENGINE/ENGINE BLOCK - INSPECTION). 


INSTALLATION - CYLINDER HEAD 


Co 


о Ci 


NOTE: Ensure cylinder head bolt holes in the 
block are clean, dry (free of residual oil or cool- 
ant), and threads are not damaged. 


NOTE: The Cylinder head bolts should be exam- 
ined BEFORE reuse. If the threads are necked 
down, the bolts should be replaced. 


Necking can be checked by holding a scale or straight 
edge against the threads. If all the threads do not con- 
tact the scale (2), the bolt should be replaced. 
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CAUTION: Always replace the variable valve timing 
filter screen (3) when servicing the head gasket or 
engine damage could result. 


1. Replace the variable valve timing filter screen (3). 


2. Place two pea size dots of RTV (1) on oylinder 
block as shown. 


3. Position the new cylinder head gasket on engine 
block with the part number facing up. Ensure gas- 
ket is seated over the locating dowels in block. 


4. Place two pea size dots of RTV (1) on oylinder 
head gasket as shown. 


NOTE: The head must be installed within 15 min- 
utes before the RTV skins. 


5. Position cylinder head onto engine block. 


PM 
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NOTE: The front two cylinder head bolts do not 
have captured washers. The washers must be 
installed with the bevel up towards the bolt head. 


8182ebe6 


6. Install washers (1) for the front two cylinder head --- — 
5 AD LR 
© © 
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7. Before installing the bolts, the threads should be 
lightly coated with engine oil. 

8. Install the cylinder head bolts and torque in the 
sequence shown above. 
e First: All to 30 N-m (25 ft. Ibs.) 
e Second: All to 61 М-т (50 ft. Ibs.) 
e Third: All to 61 М-т (45 ft. 16$.) 
e Fourth: All an additional 90? 


CAUTION: Do not use a torque wrench for the 
Fourth step. 


9. Install camshafts. (Refer to 9 - ENGINE/CYLINDER 
HEAD/CAMSHAFT(S) - INSTALLATION). 


10. Install cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER - INSTALLA- 
TION). 

11. Install maniverter/exhaust manifold to cylinder head. Torque fasteners to 34 N-m (25 ft.lbs.). 

12. Install heat shields.Torque fasteners to 9 N-m ( ). 


9. 


13. 
14. 
15. 
16. 
17. 
18. 
19. 


20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


32. 
33. 
34. 
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Install oxygen sensor іп maniverter. 

Install ground strap at right rear of cylinder head. 

Install coolant manifold. 

Install intake manifold. 

Install intake manifold bolts and torque to 24 N-m (18 ft.lbs.). 
Install upper radiator hose retaining bracket. 


Install timing chain (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT/CHAIN AND SPROCKETS - INSTAL- 
LATION). 


Install timing chain cover, torque тб bolts to 12 N-m (105 in.lbs.) and m8 bolts to 23 N-m (17 ft.lbs.). 
Connect cam sensor wiring connector. 

Install spark plugs and torque to 27 N-m (20 ft.lbs.). 

Install ignition coils and torque to 8 N-m (70 in.lbs.). 

Install power steering pump reservoir/bracket to cylinder head. 

Install exhaust pipe to manifold. Torque fasteners to 28 N-m (20 ft. Ibs.). 

Install accessory drive belts (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 
Connect engine coolant temperature sensor connector. 

Connect upper radiator hose. Connect heater hoses to thermostat housing. 

Install heater tube support bracket to cylinder head. 

Install fastener attaching dipstick tube to lower intake manifold 


Connect fuel supply line quick-connect at the fuel rail assembly (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/ 
QUICK CONNECT FITTING - STANDARD PROCEDURE). 


Fill cooling system (Refer to 7 - COOLING/ENGINE - STANDARD PROCEDURE). 
Connect negative cable to battery. 


Install clean air hose and air cleaner housing (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - INSTALLATION). 
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CAMSHAFT(S) 
DESCRIPTION 


Both camshafts have six bearing journal surfaces and two cam lobes per cylinder. Flanges on the third journal con- 
trol camshaft end play. Cam position sensors are located on the intake and exhaust camshafts on the rear of the 
cylinder head. 


OPERATION 


The camshaft is driven by the crankshaft via drive sprockets and a chain. The camshaft has precisely machined 
lobes to provide accurate valve timing and duration. 


STANDARD PROCEDURE 
MEASURING CAMSHAFT END PLAY 


1. Using a suitable tool, move camshaft as far rear- 
ward as it will go. 

2. Zero dial indicator. 

. Move camshaft as far forward as it will go. 


4. Record reading on dial indicator. For end play 
specification, (Refer to 9 - ENGINE - SPECIFICA- 
TIONS). 


5. If end play is excessive, check cylinder head and 
camshaft for wear; replace as necessary. 


со 
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REMOVAL 


1. Remove engine cover by pulling upward. 
2. Disconnect negative battery cable. 


3. Remove cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL). 


4. Raise vehicle. 
5. Remove right splash shield. 


81826337 
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6. Remove timing tensioner plug from front cover. 


7. Insert small allen wrench and lift ratchet (2) upward to release the tensioner. Leave the allen wrench installed 
during the remainder of this procedure. 


8. Insert wedge 9701 (1). 


о = 


a 
8181ab2f 
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9. Lightly tap Wedge 9701(2) into place. сх 


8181ab33 


10. Remove the front camshaft bearing cap. 

11. Slowly remove the remaining camshaft bearing 
bolts one turn at a time following the above 
sequence. 


81818e7a 


12. Remove intake camshaft (1) by lifting the rear of 


the camshaft upward. 


м4 


С) а) awm] 
] 


= 71 = 
Го ВЮ 


81819еса 
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13. Rotate the camshaft while lifting out of the front 
bearing cradle. 


14. Lift the timing chain (2) off the sprocket (1). 
15. Remove exhaust camshaft. 


CLEANING 


Clean camshafts with a suitable solvent. 


INSPECTION 


1. Inspect camshaft bearing journals for damage and 
binding. If journals are binding, check the cylinder 
head for damage. Also check cylinder head oil 
holes for clogging. 

2. Check the cam lobe and bearing surfaces for 
abnormal wear and damage. Replace camshaft if 
defective. 


NOTE: If camshaft is replaced due to lobe wear or 
damage, always replace the lash buckets. 


PM 
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81819faa 


80a544b5 


РМ 


INSTALLATION 


1. 


Identify which front cam cap (1) is installed on the 
engine you are working on. 

. The cam cap (1) is numbered (2) either one, two, 
or three, this corresponds to the select fit bearing 
to use. 


3. Install the corresponding select fit bearing that will 


also be numbered (1) one, two, or three. 


4. Oil all of the camshaft journals with clean engine 


oil. 


5. Install exhaust camshaft and position on bearing 


journals in the cylinder head. 


6. Align exhaust cam timing mark so it is parallel to 
the cylinder head as shown. 
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А“ 
81872с41 
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7. Install timing chain onto exhaust cam sprocket 
making sure that the timing marks (1) on the 
sprocket and chain are aligned. 


8187abbb 


8. Install intake camshaft by raising the rear of the 
camshaft upward and roll the sprocket into the 
chain. 


81819eca 


9. Align the timing marks (1) on the intake cam 
sprocket with the mark in the chain. 
10. Position the intake camshaft into the bearing jour- 
nals in the cylinder head. 
11. Verify that the timing marks (1) are aligned on 
both camshafts and that the timing marks (3) are 
parallel with the cylinder head. 


8187abbb 


CAUTION: Install the front intake and exhaust camshaft bearing cap last. Ensure that the dowels are seated 
and follow torque sequence or damage to engine could result. 
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NOTE: If the front camshaft bearing cap is broken, the cylinder head MUST be replaced. 


12. Install intake and exhaust camshaft bearing caps 
slowly torque bolts in the sequence shown. 


13. Install the front intake and exhaust bearing cap 
and torque bolts in the sequence shown. 


14. Verify that all timing marks are aligned. 
15. Remove allen wrench from timing chain tensioner. 
16. Remove locking wedge 9701. 


17. Apply MOPAR® thread sealant to timing tensioner 
plug and Install. 


18. Install right splash shield. 


19. Install cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
INSTALLATION). 


20. Install engine cover. 

21. Connect negative battery cable. 
22. Fill cooling system. 

23. Fill with oil. 

24. Start engine and check for leaks. 
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COVER-CYLINDER HEAD 
REMOVAL 


1. 
2: 
3. 


Remove engine cover. 
Disconnect ignition coil electrical connectors. 


Disconnect PCV and make-up air hoses from cylin- 
der head cover. 


. Use compressed air to blow dirt and debris off the 


cylinder head cover prior to removal. 


. Remove cylinder head cover bolts. 
. Remove cylinder head cover from cylinder head. 


INSTALLATION 


1. 


Install new cylinder head cover gaskets (1,2). 


PM 
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2. 


Install studs in cover as shown. 


. Clean а! RTV from cylinder head. 
. Apply RTV to cylinder head/front cover joint. 


Install cylinder head cover assembly to cylinder 
head and install all bolts, ensuring the studs are 
located as shown. 


. Tighten bolts in sequence shown in Using a 2 step 


torque method as follows: 
a. Tighten all bolts to 4.5 N-m (40 in. Ibs.) 
b. Tighten all bolts to 10 N-m (90 in. 108.). 


. Install ignition coils. Tighten fasteners to 8 М-т (70 


in. Ibs.). 


. If the PCV valve was removed, tighten PCV valve 


to 4.5 N-m (40 in. Ibs.). 


. Connect PCV and make-up air hoses to cylinder 


head cover. 


10. Install engine cover. 
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DIAGNOSIS AND TESTING 
MECHANICAL VALVE TAPPET NOISE DIAGNOSIS 


A tappet-like noise may be produced from several items. Check the following items. 


STANDARD PROCEDURE - MEASURING VALVE LASH 


81868c56 


1. Remove engine cover. 


. Remove cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL). 


. Rotate camshaft so lobes are vertical. 

. Check clearance using feeler gauges. 

. Repeat for all tappets. 

. If clearance was too small Clearance too Small . 
. If clearance was too large Clearance too Large . 


№ 
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Clearance too Small 
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. Remove camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - REMOVAL). 

. Spec — measured - delta 

. Decrease bucket thickness by delta. 

. Install camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - INSTALLATION). 
. Verify that valve lash is correct. 


сл A O о ~ 
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Clearance too Large 
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Remove camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - REMOVAL). 
Measured - spec - delta 

Increase bucket thickness by delta. 

. Install camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - INSTALLATION). 
. Verify that valve lash is correct. 


REMOVAL 


л ого 


NOTE: This procedure is for in-vehicle service with сатзпайз installed. 


NOTE: Camshaft buckets must be replaced if cylinder head or camshafts are replaced. 


1. Remove oylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL). 


Remove camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - REMOVAL). 
Remove camshaft buckets. 

Repeat removal procedure for each camshaft bucket. 

. If reusing, mark each camshaft bucket for reassembly in original position. 


INSTALLATION 


c RON 


NOTE: If reinstalling original buckets they must go back in their original location or engine damage could 
result. 


1. Apply a light coat of clean engine oil to camshafts buckets prior to assembly. 
2. Install camshaft bucket into cylinder head. 
3. Repeat installation procedure for each camshaft bucket. 


NOTE: If installing new buckets, the valve lash procedure must be performed. 


РМ-------------------------------БІСІМЕ2.І WORLD 9- 1595 


4. Install camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - INSTALLATION). 


5. Install cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLA- 
TION). 
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VALVES 8 SEATS-INTAKE/EXHAUST 
DESCRIPTION 


The valves are made of heat resistant steel. They have nitrided stems to prevent scuffing. Viton rubber valve stem 
seals are integral with the spring seats. The valves have a single bead lock keepers to retain the springs. 


OPERATION 


The four valves per cylinder (two intake and two exhaust) are opened by using direct acting buckets which are 
actuated by the camshaft. 


CLEANING 


1. Clean all valves thoroughly and discard burned, warped and cracked valves. 
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REMOVAL 
CYLINDER HEAD ON 


1. 


Remove cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL). 


. Remove camshafts (Refer to 9 - ENGINE/CYLIN- 


DER HEAD/CAMSHAFT(S) - REMOVAL). 


. Rotate crankshaft until piston is at TDC on com- 


pression. 


. With air hose attached to adapter tool installed in 


spark plug hole, apply 90-120 psi air pressure. 


. Using metric valve keeper remover (1), and remove 


valve spring keepers and retainer. 


. Remove valve spring(s). 
. Remove valve stem seal(s) by a using valve stem 


seal tool. 


CYLINDER HEAD OFF 


1. 


With cylinder head removed from cylinder block, 
place a ball of rags in the combustion chamber. 


. Using Snap On metric valve keeper remover (1) or 


equivalent, remove valve keepers with a downward 
push. 


. Remove retainer and springs. 
. Before removing valves, remove any burrs from 


valve stem lock grooves to prevent damage to 
the valve guides. Identify valves, locks and retain- 
ers to insure installation in original location. 


. Inspect the valves. (Refer to 9 - ENGINE/CYLIN- 


DER HEAD/VALVE SPRINGS - INSPECTION). 


INSPECTION 


1. 
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Whenever valves have been removed for inspection, reconditioning or replacement, valve springs should be 
tested for correct tension. Discard the springs that do not meet specifications. The following specifications apply 


to both intake and exhaust valves springs: 


e Valve Closed Nominal Tension—75 105. @ 38.0 mm (1.50 in.) 
e Valve Open Nominal Tension—134 105. @ 29.75 mm (1.17 in.) 
. Inspect each valve spring for squareness with a steel square and surface plate, test springs from both ends. If 


the spring is more than 1.5 mm (1/16 inch) out of square, install a new spring. 
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INSTALLATION 
CYLINDER HEAD ON 


1. Install valve seal/valve spring seat (3) assembly. 
Push the assembly down with appropriate size 
Socket to seat it onto the valve guide. 


2. Install valve spring (2) and retainer (4) with keep- 
ers (1). 


3. Place the valve keepers in the retainer. Using Snap 
On metric valve keeper installer (2) and remover 
(1) as a handle, install valve keepers with a down- 
ward push. 


4. Remove air hose and install spark plugs. 


5. Install camshafts (Refer to 9 - ENGINE/CYLINDER 
HEAD/CAMSHAFT(S) - INSTALLATION). 


6. Install cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
INSTALLATION). 


CYLINDER HEAD OFF 


1. Coat valve stems with clean engine oil and insert 
in cylinder head. 


2. Install new valve stem seals (3) on all valves using 
an appropriate sized socket to seat the seal/spring 
seat. The valve stem seals should be pushed firmly 
and squarely over valve guide. 


3. Install valve springs (2), retainers (4), and keepers 
(1) in place. 
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4. Using Snap-on metric valve keeper installer (2) and 
remover (1) as a handle, push downward to install 
keepers. 


5. Check the valve spring installed height B after 
refacing the valve and seat. Make sure measure- 
ments are taken from top of spring seat to the bot- 
tom surface of spring retainer. If height is greater 
than 38.75 mm (1.525 in.), install a 0.762 mm 
(0.030 in.) spacer under the valve spring seat to 
bring spring height back within specification. 
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PHASERS-CAMSHAFT 


REMOVAL 
1. Remove camshafts (Refer to 9 - ENGINE/CYLIN- 
DER HEAD/CAMSHAFT(S) - REMOVAL). 


2. Remove camshaft phaser (2) retaining bolt while 
holding the camshaft in place with a wrench (1). 


3. Remove phaser (2) assembly from camshaft. 


INSTALLATION 


CAUTION: Do not use an impact wrench to tighten 
camshaft sprocket bolts. Damage to the camshaft- 
to-sprocket locating dowel pin and camshaft 
phaser may occur. 


1. Install phaser (2) assembly on camshaft. 
2. Install phaser retaining bolt and torque while hold- 
ing camshaft in place with a wrench (1). 


3. Install camshafts (Refer to 9 - ENGINE/CYLINDER 
HEAD/CAMSHAFT(S) - INSTALLATION). 


PM 
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ENGINE BLOCK 
DESCRIPTION 


The die cast aluminum cylinder block is a two-piece assembly, consisting of the cylinder block and ladder frame. 
The block is an open deck design with cast in place cast iron cylinder liners. The cast iron cylinder liners are 
recessed below the aluminum deck surface. The ladder frame bolts to the cylinder block and does not incorporate 
the main bearing caps. This design offers a much stronger lower end and increased cylinder block and transaxle 
rigidity. The rear oil seal retainer is integral with the block and ladder frame. The ladder frame and block are ser- 
viced as an assembly. 

The engine build date is located on the bottom of the 


ladder frame just behind the oil pan. The date can be 
seen with the oil pan in place. 


81877211 


STANDARD PROCEDURE 
CYLINDER BORE HONING 


1. Used carefully, a quality commercially available cyl- 


inder bore resizing hone equipped with 220 grit 
stones, is the best tool for this honing procedure. In 
addition to deglazing, it will reduce taper and out- 
of-round as well as removing light scuffing, scoring (6 
or scratches. Usually a few strokes will clean up a : WSS CORN 
bore and maintain the required limits. о қ 
2. Deglazing of the cylinder walls may be done using а 
a quality commercially available cylinder surfacing SS S NUN 
hone, recommended tool C-3501 or equivalent, сее 
equipped with 280 grit stones, if the cylinder bore i d WA ON 
is straight and round. 20—60 strokes depending on м 
the bore condition, will be sufficient to provide а КУУУ ӨЛҮ 
satisfactory surface. Use a light honing oil. Do not СО ra AX 
use engine or transmission oil, mineral spirits 2505400 
ог kerosene. Inspect cylinder walls after each 20 9001904 
strokes. ; 
3. Honing should be done by moving the hone up and аа 


down fast enough to get а cross-hatch pattern. 
When hone marks intersect at 30-50 degrees, the 
cross hatch angle is most satisfactory for proper seating of rings. 


4. Acontrolled hone motor speed between 200—300 RPM is necessary to obtain the proper cross-hatch angle. The 
number of up and down strokes per minute can be regulated to get the desired 40—60 degree angle. Faster up 
and down strokes increase the cross-hatch angle. 


5. After honing, it is necessary that the block be cleaned again to remove all traces of abrasive. 
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CAUTION: Ensure all abrasives are removed from engine parts after honing. It is recommended that а solu- 
tion of soap and hot water be used with a brush and the parts then thoroughly dried. The bore can be 
considered clean when it can be wiped clean with a white cloth and cloth remains clean. Oil the bores after 


cleaning to prevent rusting. 


CLEANING 


Clean cylinder block thoroughly using a suitable cleaning solvent. 


INSPECTION 
ENGINE BLOCK 


1. Clean cylinder block thoroughly and check all core 
hole plugs for evidence of leaking. 


2. If new core plugs are to be installed, (Refer to 9 - 
ENGINE - STANDARD PROCEDURE - ENGINE 
CORE AND OIL GALLERY PLUGS). 

3. Examine block and cylinder bores for cracks or 
fractures. 

4. Check block deck surfaces for flatness. Deck sur- 


face must be within service limit of 0.050 mm 
(0.002 in.). 


CYLINDER BORE 


NOTE: The cylinder bores should be measured at 
normal room temperature, 21°C (70°F). 


The cylinder walls should be checked for out-of-round 
and taper with Tool C119 or equivalent (Refer to 9 - 
ENGINE - SPECIFICATIONS). If the cylinder walls are 
badly scuffed or scored, the cylinder block should be 
replaced, and new pistons and rings fitted. 


Measure the cylinder bore at three levels in directions 


aa) 


(3281 IN. Ж 
маза 
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A and В. Тор measurement should be 10 mm (3/8 in.) down and bottom measurement should be 10 mm (3/8 in.) 


up from bottom of bore. (Refer to 9 - ENGINE - SPECIFICATIONS). 
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CRANKSHAFT 


STANDARD PROCEDURE 
MEASURING CRANKSHAFT END PLAY 


1. 


2. 


3. 
4. 


Mount a dial indicator (2) to front of engine with 
the locating probe on nose of crankshaft (1). 


Move crankshaft all the way to the rear of its 
travel. 
Zero the dial indicator. 


Move crankshaft all the way to the front and read 
the dial indicator. (Refer to 9 - ENGINE - SPECIFI- 
CATIONS) for end play specification. 


8164140d 


REMOVAL - CRANKSHAFT 


NOTE: Crankshaft can not be removed when engine is in vehicle. 


. Remove engine assembly from vehicle (Refer to 9 - ENGINE - REMOVAL). 

. Separate transaxle from engine. 

. Remove drive plate/flex plate. 

. Remove crankshaft rear oil seal (Refer to 9 - ENGINE/ENGINE BLOCK/CRANKSHAFT OIL SEAL - REAR - 
REMOVAL). 


. Mount engine on a suitable repair stand. 
. Drain engine oil and remove oil filter. 
. Remove crankshaft vibration damper (Refer to 9 - ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 


REMOVAL). 


. Remove engine mount support bracket. 

. Remove timing chain cover. 

. Remove the timing chain 

. Remove the oil pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 

. Remove balance shaft module. 

. Remove the crankshaft sprocket. 

. Remove crankshaft position sensor. 

. Remove all ladder frame bolts from the engine block. 

. Using a pry bar gently pry the ladder frame loose from the engine block dowel pins using the pry points cast 


into the block and ladder frame. 


. Ladder frame should be removed evenly from the cylinder block dowel pins to prevent damage to the dowel 


pins. 


NOTE: If piston/connecting rod replacement is necessary, remove cylinder head (Refer to 9 - ENGINE/CYL- 
INDER HEAD - REMOVAL). 


9 - 1604 ENGINE 2.0L WORLD ла" РМ 


18. Using а permanent ink or paint marker, identify cylinder number on each connecting rod сар. 


CAUTION: DO NOT use a number stamp or a punch to mark connecting rods. Damage to connecting rod 
could occur. 


19. Remove all connecting rod bolts and caps. Care should be taken not to damage the fracture rod and cap sur- 
faces. 


NOTE: Do not reuse connecting rod bolts. 
20. Remove main bearing caps. 


CAUTION: Use extreme care when handling crankshaft. Tone wheel damage can occur if crankshaft is mis- 
handled. 


21. Lift out crankshaft from cylinder block. Do not damage the main bearings or journals when removing the crank- 
shaft. 


INSPECTION 


The crankshaft journals should be checked for exces- 
sive wear, taper and scoring. Limits of taper or out of 
round on any crankshaft journals should be held to 
0.025 mm (0.001 in.). Journal grinding should not 
exceed 0.305 mm (0.012 in.) under the standard jour- 
nal diameter. DO NOT grind thrust faces of No. 3 main 
bearing. DO NOT nick crank pin or bearing fillets. After 
grinding, remove rough edges from crankshaft oil 
holes and clean out all passages. 


RRO9B56 


INSTALLATION - CRANKSHAFT 


The crankshaft is supported in five main bearings. All upper bearing shells in the crankcase have oil grooves and 
holes. All lower bearing shells are smooth. Crankshaft end play is controlled by a two piece thrust bearing on the 
number three main bearing journal. 


1. Install the main bearing upper shells with the lubrication groove and oil hole in the engine block. 
2. Make certain oil holes in block line up with oil hole in bearings and bearing tabs seat in the block tab slots. 


NOTE: If the crankshaft is sent out for machine work, it must be balanced as an assembly with the target 
ring installed. 


3. Clean crankshaft and target ring with MOPAR® Brake Parts cleaner and dry with compressed air to ensure that 
the crankshaft mating surface and target ring mounting holes are free from oil and lock patch debris. 


NOTE: Always use NEW mounting screws whether installing original or new target ring. 


4. Install NEWmounting screws finger tight starting with the #1 location. Make sure engagement occurs with the 
shoulder of the screws and mounting hole before starting all other screws. 


5. Torque all mounting screws with T30 torx bit to 13 Nm (110 in-lbs) following the torque sequence. 


NOTE: Lightly apply trans gel to thrust bearings to hold bearings in block. 
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6. Install thrust bearings (3) in block. 


CAUTION: Do not get oil on the ladder frame mat- 
ing surface. It will affect the ability of the RTV to 
seal the ladder frame to cylinder block. 


7. Oil the bearings and journals. Install crankshaft in || | | | || 


engine block. 


8. Install lower main bearings (1) into main bearing 
cap. Make certain the bearing tabs are seated into 
the bearing cap slots. 


9. Before installing the bolts the threads should be 

clean and dry. 

10. Install main bearing caps to engine block, install © | 
bolts finger tight. 


11. To ensure correct thrust bearing alignment, per- 
form the following steps: 


e Step 1: Rotate crankshaft until number 4 piston is at TDC. 
e Step 2: Move crankshaft rearward to limits of travel. 
e Step 3: Then, move crankshaft forward to limits of travel. 


e Step 4: Wedge an appropriate tool between the rear of the cylinder block and the rear crankshaft counter- 
weight. This will hold the crankshaft in it's furthest forward position. 


12. Tighten bolts (1-10) again to 41 N-m (30 ft. lbs.) in sequence shown. 
13. Remove wedge tool used to hold crankshaft. 
14. Check the crankshaft turning torque, it should not exceed 5.6 N-m (50 іп. 16$.). 


15. Check crankshaft end play (Refer to 9 - ENGINE/ENGINE BLOCK/CRANKSHAFT - STANDARD PROCE- 
DURE). 


16. Install connecting rod bearings and caps. Do Not Reuse Connecting Rod Bolts. Torque connecting rod bolts 
to 27 N-m (20 ft. lbs.) plus 1/4 turn. 


17. Install the ladder frame assembly (Refer to 9 - ENGINE/ENGINE BLOCK/LADDER FRAME - INSTALLATION). 
18. Install the balance shaft module (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - INSTALLATION). 

19. Install the oil pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 

20. Install crankshaft position sensor. 

21. Install cylinder head if it was removed (Refer to 9 - ENGINE/CYLINDER HEAD - INSTALLATION). 

22. Install front crankshaft sprocket. 


23. Install the timing chain (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
INSTALLATION). 


24. Install the timing chain front cover. 
25. Install front crankshaft oil seal. 
26. Install engine mount support bracket. 


27. Install crankshaft vibration damper (Refer to 9 - ENGINE/ENGINE BLOCK/VIBRATION DAMPER - INSTALLA- 
TION). 


28. Remove engine from repair stand and position on Special Tools 6135 and 6710 Engine Dolly and Cradle. Install 
safety straps around the engine to cradle and tighten and lock them into position. 


29. Install crankshaft rear oil seal (Refer to 9 - ENGINE/ENGINE BLOCK/CRANKSHAFT OIL SEAL - REAR - 
INSTALLATION). 


30. Install drive plate/flex plate. Apply Mopar® Lock & Seal Adhesive to bolt threads and tighten to 95 N-m (70 ft. 
Ibs.). 


31. Attach transaxle to engine. Tighten attaching bolts to 101 N-m (75 ft. Ibs.). 
32. Install the engine assembly (Refer to 9 - ENGINE - INSTALLATION). 

33. Install new oil filter and fill with oil. 

34. Start engine and check for leaks. 


817ed42a 
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SEAL-CRANKSHAFT ОП FRONT 


REMOVAL 
1. Remove the crankshaft vibration damper (Refer to 
9 -  ENGINE/ENGINE — BLOCK/VIBRATION 


DAMPER - REMOVAL). 


2. Remove front crankshaft oil seal (1) by prying out 
with a screw driver (2). Be careful not to damage 
the cover seal surface. 


INSTALLATION 


1. Place seal (1) onto Seal installer 9506 (2) with seal 
spring towards the inside of engine. 


PM 
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= 


8181365 
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2. Install new seal (1) by using Seal installer 9506 (2) 
and crankshaft damper bolt (3). 


N РА 15 "T 


3. Press seal into front cover until Seal Installer 9506 


(1) seats against timing chain cover (3). 
4. Remove seal installer 9506 (1). 


5. Install crankshaft vibration damper (Refer to 9 - 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
INSTALLATION. 


81818955 
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SEAL-CRANKSHAFT ОП REAR 
REMOVAL 


1. Remove transaxle 
2. Remove flex plate bolts and discard. 
3. Remove flex plate (1). 


4. Insert a 3/16 flat bladed screwdriver (7) between 
the dust lip (8) and the metal case (4) of the crank- 
shaft seal (1). Angle the screwdriver through the 
dust lip against metal case of the seal. Pry out 
Seal. 


CAUTION: Do not permit the screwdriver blade to 
contact crankshaft seal surface. Contact of the 
screwdriver blade against crankshaft edge (cham- 
fer) is permitted. 


PM 


O2 


817e2026 


806dc1b1 
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INSTALLATION 


CAUTION: If a burr or scratch is present on the 
crankshaft edge (chamfer), cleanup with 400 grit 
sand paper to prevent seal damage during instal- 
lation of new seal. 


NOTE: When installing seal, no lube on seal is 
needed. 


1. 


Place Special Tool 9509 (3) Seal Guide on crank- 
shaft. 


. Position seal (2) over guide tool. Guide tool should 


remain on crankshaft during installation of seal. 
Ensure that the lip of the seal is facing towards the 
crankcase during installation. 


. Drive the seal into the block using Special Tool 


9706 (1) and handle C-4171 (4) until the tool bot- 
toms out against the block. 


. Install flex plate (1). Install new flex plate bolts and 


torque to 95 N-m (70 ft. Ibs.). 


. Install transaxle. Refer to TRANSMISSION/TRANS- 


AXLE - INSTALLATION for procedure. 
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9 - 1610 ENGINE 2.0L WORLD ——— — — — — — — — ——————————————— РМ 


PISTON & ROD-CONNECTING 
DESCRIPTION 


The pistons are made of a cast aluminum alloy. The pistons have pressed-in pins attached to forged connecting 
rods. The pistons pin is offset 0.8 mm (0.0314 in.) towards the thrust side of the piston. The connecting rods are a 
cracked cap design and are not repairable. The pistons with rings and connecting rods are serviced as an assembly. 


STANDARD PROCEDURE 
PISTON TO CYLINDER BORE FITTING 


NOTE: Pistons and cylinder bores should be mea- 
sured at normal room temperature, 21°C (70°F). 


Piston and cylinder wall must be clean and dry. Piston 

diameter should be measured 90 degrees to piston 

pin (1). 

1. Measurement should be taken approximately 16 
mm (0.629 in.) from the bottom of the skirt (2) as 
shown in. 


80f9ce4f 


NOTE: Correct piston to bore clearance must be 


established in order to assure quiet and economi- B 
cal operation. EIE 
FRONT А 
2. Oylinder bores should be measured halfway down 
the cylinder bore and transverse (measurement 10 mm - 
) : М (3/8 IN.)— 
location В) to the engine crankshaft center line MIDDE 
shown in. Refer to for Engine Specifications (Refer OF 
to 9 - ENGINE - SPECIFICATIONS). BORE 
10mm - 
(3/8 IN.) 
USE FOR 
SIZING 


PISTON 
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REMOVAL 


NOTE: Pistons, rings, and rods are serviced as an assembly. 


CAUTION: АН four piston/rod assemblies must be replaced as a set or engine damage may result. 


1. Remove engine (Refer to 9 - ENGINE - REMOVAL). 
2. Separate engine from transaxle. 
3. Remove cylinder head (Refer to 9 - ENGINE/CYLINDER HEAD - REMOVAL). 
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4. Remove oil pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 
5. Remove balance shaft assembly. 


NOTE: Remove any carbon build up prior to piston removal. 


6. Remove top ridge of cylinder bores with a reliable ridge reamer before removing pistons from cylinder block. Be 
sure to keep tops of pistons covered during this operation. 


7. Rotate crankshaft so that each connecting rod is centered in cylinder bore. 
8. Using a permanent ink or paint marker, identify cylinder number on each connecting rod cap. 


CAUTION: DO NOT use a number stamp or a punch to mark connecting rods, as damage to connecting rod 
could occur. 


CAUTION: Care must be taken not to damage the fractured rod and cap joint surfaces, as engine damage 
many occur. 


9. Remove connecting rod bolts and cap. 
NOTE: Do not reuse connecting rod bolts. 


10. Carefully push each piston and rod assembly out of cylinder bore. Re-install bearing cap on the mating rod. 
11. Repeat procedure for each piston and connecting rod assembly. 


INSTALLATION 
1. Install piston rings on piston (Refer to 9 - ENGINE/ 


ENGINE BLOCK/PISTON RINGS - INSTALLA- 
TION). Oc NO 


2. Before installing pistons and connecting rod 
assemblies into the bore, be sure that compression 
ring gaps are staggered so that neither is in line 


with oil ring rail gap. 

3. Before installing the ring compressor, make sure {= FRONT OF ENGINE 
the oil ring expander ends are butted and the rail 
gaps located as shown above. As viewed from the 
top of the piston. 


4. Immerse the piston head and rings in clean engine 
oil, slide the ring compressor, over the piston. Be (4) (3) 
sure position of rings does not change during 9509-46 
this operation. 
5. The directional arrow stamped on the piston should face toward the front of the engine. 


6. Rotate crankshaft so that the connecting rod journal is on the center of the cylinder bore. Lubricate connecting 
rod journal with clean engine oil. 


NOTE: There are three different size rod bearings, perform rod bearing selection procedure. 


7. The rod bearing sizes are indicated on the nose of the crankshaft. 
8. Install connecting rod upper bearing half into connecting rod. 


9. Tap the piston down in cylinder bore, using a hammer handle. At the same time, guide connecting rod into posi- 
tion on connecting rod journal. 


NOTE: The connecting rod cap bolts should NOT be reused. 


10. Before installing the NEW bolts, the threads should be coated with clean engine oil. 

11. Install connecting rod lower bearing half into connecting rod cap. Install connecting rod cap. 

12. Install each bolt finger tight then alternately torque each bolt to assemble the cap properly. 

13. Tighten the connecting rod bolts using the 2 step torque-turn method. Tighten according to the following values: 
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CAUTION: Do not use а torque wrench for the second step. 


1. Tighten the bolts to 27 М-т (20 ft. Ibs.). 
2. Tighten the connecting rod bolts an additional 1/4 TURN. 
14. Using a feeler gauge, check connecting rod side clearance. (Refer to 9 - ENGINE - SPECIFICATIONS) for 
connecting rod side clearance. 
15. Install the ladder frame. 
16. Install oil pump/Balance Shaft Carrier Assembly 
(Refer to 9 - ENGINE/VALVE TIMING/BALANCE 
SHAFT CARRIER - INSTALLATION). 


17. Install oil pan (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - INSTALLATION). 

18. Install cylinder head (Refer to 9 - ENGINE/CYLIN- 
DER HEAD - INSTALLATION). 
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BEARINGS-MAIN 
STANDARD PROCEDURE - MAIN BEARING SELECTION 


NOTE: There are three different possibilities for the upper main bearings and five different lower main bear- 
ings. The upper and lower bearing shells are not interchangeable. 


The lower main bearing identification is stamped in the nose of the crankshaft (1). There are 5 different bearing 
sizes available 0 through 4. 


CRANKSHAFT IDENTIFICATION LOWER CRANKSHAFT BEARING SELECTION 
JOURNAL DIAMETER DIMENSION LOWER MAIN BEARING LOWER MAIN BEARING 
GRADE SIZE CLASSIFICATION DIMENSION 


ior Re 


И эт [1,1 їў [т 


The upper main bearing shell identification is located in the middle of cylinder block on the right side of the engine 
when viewing from the flywheel. There are three different size bearings available. 


UPPER MAIN BEARING SELECTION 


CYLINDER BLOCK IDENTIFICATION UPPER CRANKSHAFT BEARING SELECTION 
UPPER MAIN BEARING UPPER MAIN BEARING 
E PENSIO SIZE CLASSIFICATION DIMENSION 
р мт БЕНЕН (Back 
2 o Color 


1 1 
( 
8 (Green 
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BEARINGS-CONNECTING ROD 


STANDARD PROCEDURE 
CONNECTING ROD - FITTING 


There are three different sizes of rod bearings available. Connecting rod bearing identification can be found on the 
nose of the crankshaft. Use the table below for proper bearing selection. 


CONNECTING ROD BEARING SELECTION 


CONNECTING ROD 
DIMENSION BEARING 
CLASSIFICATION 


CRANKSHAFT PIN CONNECTING ROD 
DIAMETER GRADE BEARING DIMENSION 


i (Black 
E (No Color 
В (Green 


1. For measuring connecting rod bearing clearance 
procedure and use of Plastigage (Refer to 9 - 
ENGINE - STANDARD PROCEDURE) For bearing 
clearance refer to Engine Specifications. (Refer to 
9 - ENGINE - SPECIFICATIONS). 


СО, 
e JS 
NOTE: The rod bolts should not be reused. AN 
d 
2. Before installing the NEW rod bolts the threads and 7 Cy 45 | 
under the bolt head should be oiled with clean CS / 


епді il. PE 
gine oi | | 2224 (4 ky 7 
3. Install each bolt finger tight then alternately torque М Г 
each Бой to assemble the cap properly. А o Il » 
4. Tighten the connecting rod bolts using the 2 step о Oc | \ 6 
torque-turn method. Tighten according to the fol- У / Ж 
lowing values: / 80c99f96 


CAUTION: Do not use a torque wrench for the sec- 
ond step. 


1. Tighten the bolts to 27 N-m (20 ft. Ibs.). 
2. Tighten the connecting rod bolts an additional 90°. 


5. Using a feeler gauge, check connecting rod side 
clearance. Refer to clearance specifications (Refer 
to 9 - ENGINE - SPECIFICATIONS). 
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RINGS-PISTON 


STANDARD PROCEDURE 
PISTON RING - FITTING 


1. Wipe cylinder bore clean. Insert ring and push 
down with piston to ensure it is square in bore. The 
ring gap measurement must be made with the ring 
positioning at least 12 mm (0.50 inch) from bottom 
of cylinder bore. Check gap with feeler gauge. 
Refer to Engine Specifications. 


9309-157 


2. Check piston ring to groove side clearance. Refer 
to Engine Specifications. 


808aadca 
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REMOVAL 
1. Using a suitable ring expander, remove upper and 
intermediate piston rings. 


2. Remove the upper oil ring side rail, lower oil ring 
side rail and then oil ring expander from piston. 


3. Clean ring grooves of any carbon deposits. 


INSTALLATION 


NOTE: The identification mark on face of upper 
and intermediate piston rings must point toward 
top of piston. 


CAUTION: Install piston rings in the following 
order: 


. Oil ring expander. 

. Upper oil ring side rail. 

. Lower oil ring side rail. 

. No. 2 Intermediate piston ring. 

. No. 1 Upper piston ring. 

1. Install oil ring expander. 

2. Install upper side rail first and then the lower side 


ar оз го — 


PM 
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| / В 9409-182 


9409-184 


rail. Install the side rails by placing one end between the piston ring groove and the ой ring ехрапдег. Hold end 
firmly and press down the portion to be installed until side rail is in position. Do not use a piston ring expander. 


NOTE: The compression rings are marked Y1 for the upper compression ring and Y2 for the second com- 


pression ring. These markings must face upward. 


3. Install No. 2 piston ring and then No. 1 piston ring. 


4. Position piston ring end gaps as shown in. 


5. Position oil ring expander gap at least 45? from the 
side rail gaps but not on the piston pin center or 
on the thrust direction. Staggering ring gap is 
important for oil control. 


Oc Яо 


«= FRONT OF ENGINE 


<< = > 9509-46 


РМ 


DAMPER-VIBRATION 
REMOVAL 


1. Remove accessory drive belts (Refer to 7 - COOL- 
ING/CCESSORY ODRIVE/DRIVE BELTS - 
REMOVAL). 


2. Install Damper holder 9707 (1). 
3. Remove crankshaft damper bolt. 
4. Pull damper off crankshaft. 


INSTALLATION 


1. Install crankshaft damper. 


2. Apply clean engine oil crankshaft damper bolt 
threads and between bolt head and washer. Torque 
bolt to 210 М.т (155 ft. Ibs.). 

3. Install accessory drive belts (Refer to 7 - COOL- 
ING/ACCESSORY . DRIVE/IDRIVE BELTS - 
INSTALLATION). 
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81892540 


НЕ MENS 


81892540 
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FRAME-LADDER 
REMOVAL 


PM 


1. Remove oil pan (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - REMOVAL). 

2. Remove oil pump/balance shaft assembly (Refer to 
9 -  ENGINE/LUBRICATION/OIL PUMP 
REMOVAL). 

3. Remove ladder frame retaining bolts. 

4. Remove ladder frame using pry points cast in the 
rear of the block (1). 


8187c841 


5. To assist in removing the ladder frame another (1) 
pry points cast in the left side of the block. 


8187c86f 


CLEANING 


Clean ladder frame with a plastic or wooden scraper and a suitable solvent. 
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INSTALLATION 


1. Apply a 2 mm bead of sealant as shown. 


8186540e 


2. Install bolts and torque shown following a three 
step method. 


e First: All to 20 N-m (15 ft. 105.) 
e Second: All to 49 М-т (36 ft. Ibs.) 
e Third: All to 49 N-m (36 ft. Ibs.) 


3. Install oil pan (Refer to 9 - ENGINE/LUBRICATION/ 
OIL PAN - INSTALLATION). 


818670ab 
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ENGINE MOUNTING 
DESCRIPTION 


The engine mounting system consists of a four-point system utilizing two load-carrying mounts and two torque con- 
trolling mounts. The load-carrying mounts are located on each frame rail. The right mount is a hydro-elastic mount 
and left mount is a conventional elastomeric isolator. The two torque controlling mounts are attached to a fore/aft 
member and the front and rear of the engine. 


OPERATION 


The four-point engine mounting system minimizes the transmission of structure-borne engine noise to the passenger 
compartment. The load-carrying right and left mounts dampen and isolate vertical motion and vibration. The front 
and rear mount absorb torque reaction forces and torsional vibrations. 


РМ 


MOUNT-LEFT 
REMOVAL 


оо моол һо № = 


. Remove air cleaner assembly. 

. Disconnect negative cable from battery. 
. Remove POM. 

. Remove PCM mounting bracket. 

. Support transaxle with a suitable jack. 


Remove left mount through bolt (3). 


. Remove mount to transaxle bolts (5). 
. Remove left mount bracket (4). 
. Remove left mount bracket to body frame rail fas- 


teners. 


10. Remove mount. 


INSTALLATION 


1: 
2. 


= © ON Фф 


Install mount. 


Install left mount to frame rail bolts and torque to 
28N-m (250 in. 16$.). 


. Install left mount bracket (4). 
. Install mount to transaxle bolts (5) and torque to 68 


Мет (50 ft.lbs.). 


. Install mount through bolt (3) and torque to 115 


Мет (85 ft.Ibs.). 


. Remove jack. 

. Install PCM mounting bracket. 

. Install PCM. 

. Connect negative battery cable. 
. Install air cleaner assembly. 
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MOUNT-RIGHT 
REMOVAL 


1. 


e 


Oo оо о 


Remove coolant reservoir and set aside. 


2. Remove power steering reservoir and set aside. 
3. 
4. Remove power steering line support bracket from 


Remove windshield washer bottle. 


engine mount. 


Support transaxle with a block of wood and a suit- 
able jack. 


Remove engine mount through bolt (4). 
Remove engine mount bracket bolts (3). 
Remove engine mount retaining bolts. 
Remove engine mount. 


INSTALLATION 


1: 
2. 


Install engine mount. 


Install engine mount retaining bolts and torque to 
28 М.т (250 in. 105.). 


. Install engine mount bracket and torque bolts (3) to 


68 N-m (50 ft. Ibs.). 


. Install engine mount through bolt (4) and torque to 


115 N-m (85 ft. Ibs.). 


. Remove jack. 
. Install power steering line support bracket at 


engine mount. 


. Install windshield washer bottle. 
. Install power steering reservoir. 
. Install coolant reservoir. 
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MOUNT-FRONT 
REMOVAL 


1. Raise vehicle. 
. Remove fore aft member (3) to mount (4) bolts. 
. Remove mount through bolt (1). 


. Remove fore aft member (3) mounting bolts and 
remove. 


5. Remove front mount (4). 


~ о ~ 


INSTALLATION 

1. Install mount (4) and tighten bolts. 

2. Install fore aft member (3) and tighten bolts. 
3. Install mount through bolt (1) and tighten. 
4. Lower vehicle. 
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N = inm ъп 
| (4) 


b 8185cd8d 
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MOUNT-REAR 
REMOVAL 


1. Remove rear mount retaining bolts (4). 

2. Remove rear mount through bolt (1). 

3. Remove oxygen sensor connector (2) from mount. 
4. Remove rear mount (3). 


INSTALLATION 

1. Install rear mount (3). 

2. Install rear mount retaining bolts (4) and tighten. 
3. Install rear mount through bolt (1) and tighten. 
4 


. Install oxygen sensor connector (2) retainer to 
mount (3). 


PM 
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LUBRICATION 
DESCRIPTION 


The lubrication system is a full-flow filtration, pressure feed type. The oil pump is mounted in the ladder frame and 
chain driven by the crankshaft. 


OPERATION 


Engine oil drawn up through the pickup tube and is pressurized by the oil pump and routed through the full-flow filter 
to the main oil gallery running the length of the cylinder block. A diagonal hole in each bulkhead feeds oil to each 
main bearing. Drilled passages within the crankshaft route oil from main bearing journals to connecting rod journals. 
Balance shaft lubrication is provided through an internal oil passage. A vertical hole at the number one bulkhead 
routes pressurized oil through a filter screen and head gasket up to the cylinder head. The oil then divides into three 
passages; one to the intake cam phaser, one to the exhaust cam phaser and one to the camshafts. The passage 
to the camshafts divides to feed both of the hollow camshafts at the second cam journal.The rest of cam journals 
are feed oil through the hollow camshafts. The #1 cam journals are feed oil through the VVT oil passages. Oil 
passages to the phasers are directed through the OCV (oil control valves) to the #1 journals. The oil then flows 
through the camshafts then to the cam phasers. Oil returning to the pan from pressurized components supplies 
lubrication to the valve stems, cam lobes, and tappets. Cylinder bores and wrist pins are splash lubricated from 
directed slots on the connecting rod thrust collars. 


DIAGNOSIS AND TESTING 


CHECKING ENGINE OIL PRESSURE 

1. Disconnect and remove oil pressure switch. (Refer to 9 - ENGINE/LUBRICATION/OIL PRESSURE SENSOR/ 
SWITCH - REMOVAL) 

2. Install Special Tools C-3292 Gauge with 8406 Adaptor fitting. 


3. Start engine and record oil pressure. Refer to Specifications for correct oil pressure requirements. (Refer to 9 - 
ENGINE - SPECIFICATIONS) 


CAUTION: If oil pressure is 0 at idle, do not perform the 3000 RPM test 


4. |f oil pressure is 0 at idle, shut off engine. check for pressure relief valve stuck open, a clogged oil pick-up 
screen or a damaged oil pick-up tube O-ring. 


. Remove oil pan and inspect for debris. 

. Remove pressure relief valve and inspect, if damaged replace pressure relief valve. 
. If pressure relief valve is ok, replace balance shaft module assembly. 

. After test is complete, remove test gauge and fitting. 


. Install oil pressure switch and connector. (Refer to 9 - ENGINE/LUBRICATION/OIL PRESSURE SENSOR/ 
SWITCH - INSTALLATION). 
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STANDARD PROCEDURE 
ENGINE OIL LEVEL CHECK 


PM 


81884c72 


NOTE: The engine must be HOT when checking oil level. 


The best time to check engine oil level is after the engine is at operating temperature. Allow the engine to be shut 


off for at least 5 minutes before checking oil level. 


Checking the oil while the vehicle is on level ground 
will improve the accuracy of the oil level reading. 
Remove dipstick (1), and observe oil level. Add oil 
only when the level is at or below the SAFE mark. If 
the oil level is in the safe (2) range, do not add oil. 


CAUTION: Do not operate engine if the oil level is 
above the MAX mark on the dipstick. Excessive oil 
volume can cause oil aeration which can lead to 
engine failure due to loss of oil pressure or 
increase in oil temperature. 


CHECK WITI 


818220bb 
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ENGINE ОП AND FILTER CHANGE 


WARNING: NEW OR USED ENGINE OIL CAN BE 
IRRITATING TO THE SKIN. AVOID PROLONGED 
OR REPEATED SKIN CONTACT WITH ENGINE OIL. 
CONTAMINANTS IN USED ENGINE OIL, CAUSED 
BY INTERNAL COMBUSTION, CAN BE HAZARD- 
OUS TO YOUR HEALTH. THOROUGHLY WASH 
EXPOSED SKIN WITH SOAP AND WATER. DO NOT 
WASH SKIN WITH GASOLINE, DIESEL FUEL, THIN- 
NER, OR SOLVENTS, HEALTH PROBLEMS CAN 
RESULT. DO NOT POLLUTE, DISPOSE OF USED 
ENGINE OIL PROPERLY. CONTACT YOUR DEALER 
OR GOVERNMENT AGENCY FOR LOCATION OF 
COLLECTION CENTER IN YOUR AREA. 


Change engine oil at mileage and time intervals 
described in the Maintenance Schedule (Refer to 
LUBRICATION & МАІМТЕМАМСЕ/МАІМТЕМАМСЕ 
SCHEDULES - DESCRIPTION). 


1. Run engine until achieving normal operating temperature. 
Position the vehicle on a level surface and turn engine off. 


Remove oil fill cap. 
Raise vehicle on hoist. 


oar wh 


7. Remove oil filter (1) (Refer to 9 - ENGINE/LUBRI- 
CATION/OIL FILTER - REMOVAL). 
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818231ac 


Place a suitable oil collecting container under oil pan drain plug (2). 


Remove oil pan drain plug (2) or and allow oil to drain into collecting container. Inspect drain plug threads for 
stretching or other damage. Replace drain plug and gasket if damaged. 
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8. Install oil pan drain plug (2). Torque drain plug to 
28 М.т (20 ft. Ibs.). 


818231ac 


9. Install new oil filter (Refer to 9 - ENGINE/LUBRI- 
CATION/OIL FILTER - INSTALLATION). 

10. Lower vehicle and fill crankcase with specified 
type and amount of engine oil (Refer to LUBRI- 
CATION 8 MAINTENANCE/SPECIFICATIONS - 
FLUID CAPACITIES) and (Refer to LUBRICA- 
том & MAINTENANCE/FLUID TYPES - 
DESCRIPTION). 

11. Install oil fill cap. 

12. Start engine and inspect for leaks. 

13. Stop engine and inspect oil level. 


818231a8 


OIL FILTER SPECIFICATION 
All engines are equipped with a high quality full-flow, disposable type oil filter. Replace oil filter with a Mopar® or the 
equivalent. 


USED ENGINE OIL DISPOSAL 


Care should be exercised when disposing used engine oil after it has been drained from a vehicle engine. Refer to 
the WARNING listed above. 


РМ 


FILTER-OIL 
REMOVAL 


CAUTION: When servicing the oil filter avoid 
deforming the filter can by installing the remove/ 
install tool band strap against the can to base lock 
seam. The lock seam joining the can to the base is 
reinforced by the base plate. 


1. Using a suitable filter wrench, turn oil filter (1) 
counterclockwise to remove. 


INSTALLATION 


1. Clean and check filter mounting surface. The sur- 
face must be smooth, flat and free of debris or 
pieces of gasket. 

2. Lubricate new oil filter gasket. 

3. Screw oil filter (1) on until the gasket contacts 
base. Tighten to 21 N-m (15 ft. Ibs.). 
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818231a8 


818231a8 
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PAN-OIL 
REMOVAL 


1. Raise vehicle on hoist. 

2. Drain engine oil. 

3. Remove accessory drive belt splash shield. 

4. Remove lower A/C compressor mounting bolt (if 
equipped). 

5. Remove A/C mounting bracket. 


NOTE: Do not use pry points in block to remove 
oil pan. 


6. Remove oil pan retaining bolts. 
7. Using a putty knife (1), loosen seal around oil pan 


(2). 


8. Remove oil pan (2). 


INSTALLATION 


1. Apply Mopar? Engine RTV GEN П at the front 
cover to engine block parting lines (1). 


PM 


817ebf4b 


81834789 


РМ 


2 
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. Apply a 2 mm bead of Mopar® Engine RTV GEN II 
around the oil pan as shown. 


81834782 


Tighten screws to 12 N-m (105 in. 16$.). 

Install oil drain plug. 

. Lower vehicle and fill engine crankcase with proper oil to correct level. 
. Start engine and check for leaks. 
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VALVE-OIL PRESSURE RELIEF 
REMOVAL 


1. 


Remove oil pan (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - REMOVAL) 


. Remove pressure regulating valve cap (2). 
. Remove pressure regulating valve spring (3) and 


valve (4). 


INSPECTION 


NOTE: Pressure regulating valve (4) can be ser- 
vice separately from the oil pump assembly. 


1. 


Inspect pressure relief valve (4) scoring, gouging, 
or debris. Replace as needed. 


. Inspect the pressure relief valve bore in the pump 


for scoring, gouging, or debris. 


. If pump bore is damaged, replace balance shaft 


module. 


PM 
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INSTALLATION 


1. 


2. 
3. 


Lightly coat pressure regulating valve with clean 
engine oil and install valve (4). 


Install spring (3) and cap (2). 
Torque cap to 42 N-m (31 Ibs.ft.). 
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81822247 
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PUMP-OIL 
DESCRIPTION 


The oil pump is integral to the balance shaft module 
(BSM) (2). The oil pump cannot be disassembled for 
inspection. The pressure relief valve is serviceable 
and can be removed and inspected. The BSM can be 
identified by the plastic end caps (1). 


REMOVAL 


1. Remove oil pan (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - REMOVAL). 


2. Мак the chain (4) and the sprocket (5) for 
reassembly. 


PM 


8188f721 


РМ 


3. Push tensioner toward Ше front of the vehicle. 


4. Install 9703 (4). 
. Remove BSM mounting bolts and discard. 


6. Lower the back of the BSM and remove sprocket 
from chain. 


7. Remove BSM from the engine. 


сл 


INSTALLATION 


CAUTION: Do not reuse Balance Shaft Module 
(BSM) to engine block bolts. Always discard bolts 
after removing. Failure to replace bolts can result 
in engine damage. 


1. Align marks on oil pump sprocket (5) and chain (4). 
2. Install chain on sprocket. 


3. Pivot BSM assembly upwards toward the engine 
block. 
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9 - 1636 ENGINE 2.0L WORLD 


4. Start new BSM mounting bolts by hand. 


NOTE: Use a three step procedure when torqueing 
BSM mounting bolts. 


5. Torque BSM mounting bolts to 15 N-m (11 ft. 16$.) 
as shown. 


6. Torque BSM mounting bolts to 29 N-m (22 ft. 16$.) 
as shown. 


7. Rotate bolts an additional 90° as shown. 


8. Remove tensioner pin 9703 (4). 


Install oil pan (Refer to 9 - ENGINE/LUBRICATION/ 
OIL PAN - INSTALLATION). 


10. Fill with oil. 
11. Start engine and check for leaks. 


© 
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SENSOR/SWITCH-ENGINE OIL PSI 
DESCRIPTION 


The oil pressure switch is located on the left front side of the engine block. The oil pressure switch is a pressure 
sensitive switch that is activated by the engine's oil pressure (in the main oil gallery). The switch is a two terminal 
device (one terminal is provided to the wiring harness and the other terminal is the switch's metal housing that 
screws into the engine block). 


OPERATION 


The oil pressure switch is normally "Closed." The switch changes from a "Closed" circuit to an "Open" circuit, on 
increasing pressure of 7 psig. The oil pressure switch changes from an "Open" circuit to a "Closed" circuit, on 
decreasing pressure, between 2 psig and 4 psig. 


REMOVAL 


1. Raise vehicle. 
2. Disconnect electrical connector. 
3. Remove oil pressure sending unit using oil pressure socket C-4597. 


INSTALLATION 


1. Install oil pressure sending unit using oil pressure socket C-4597. 
2. Connect electrical connector. 
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COOLER-OIL 
DESCRIPTION 


An engine oil cooler is used on some 2.4L engine packages. The cooler is a coolant-to-oil type and mounted 
between the oil filter and oil filter adapter. 


REMOVAL 

Raise vehicle on hoist. 

Drain cooling system (Refer to 7 - COOLING/ENGINE - STANDARD PROCEDURE). 
Disconnect oil cooler coolant hoses. 

Remove oil filter. 

Remove oil cooler connector bolt. 

Remove oil cooler. 


INSTALLATION 


Replace oil cooler seal. 

Lubricate seal and position oil cooler to oil filter adapter, aligning notch to tab. 
Install oil cooler connector bolt. Torque connector bolt to 55 N-m (41 ft. Ibs.). 
Install oil filter. 


отвор 


Connect oil cooler coolant hose. 
Lower vehicle. 
Fill cooling system (Refer to 7 - COOLING/ENGINE - STANDARD PROCEDURE). 


DEO) gr coy то 


PM —— ENGINE 2.0L WORLD 9 - 1639 
MANIFOLD-INTAKE 


DIAGNOSIS AND TESTING 
INTAKE MANIFOLD LEAKS 


An intake manifold air leak is characterized by lower than normal manifold vacuum. Also, one or more cylinders may 
not be functioning. 


WARNING: USE EXTREME CAUTION WHEN THE ENGINE IS OPERATING. DO NOT STAND IN A DIRECT LINE 
WITH THE FAN. DO NOT PUT YOUR HANDS NEAR THE PULLEYS, BELTS OR THE FAN. DO NOT WEAR 
LOOSE CLOTHING. 


Start the engine. 

Spray a small stream of water (Spray Bottle) at the suspected leak area. 
If engine RPM'S change, the area of the suspected leak has been found. 
Repair as required. 


quoad РОГ = 


REMOVAL 
LOWER INTAKE MANIFOLD 


WARNING: RELEASE FUEL SYSTEM PRESSURE BEFORE SERVICING SYSTEM COMPONENTS. SERVICE 
VEHICLES IN WELL VENTILATED AREAS AND AVOID IGNITION SOURCES. NEVER SMOKE WHILE SERVIC- 
ING THE VEHICLE. 


1. Remove engine cover. 


Perform fuel system pressure release procedure before attempting any repairs (Refer to 14 - FUEL SYSTEM/ 
FUEL DELIVERY - STANDARD PROCEDURE). 


3. Remove air cleaner housing. 

4. Disconnect negative battery cable. 
5. Disconnect fuel line at rail. 
6 
7 
8 
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. Remove fuel injector electrical connectors. 
. Remove fuel rail retaining bolts and remove fuel rail. 
. Disconnect oil temperature sensor. 
9. Disconnect variable valve timing solenoid electrical connector. 
10. Disconnect intake camshaft position sensor electrical connector. 
11. Position harness out of the way. 
12. Remove throttle body support bracket. 
13. Disconnect electronic throttle control electrical connector. 
14. Remove wiring harness retainer from the intake manifold. 
15. Disconnect MAP sensor electrical connector. 
16. Disconnect vacuum lines at intake. 
17. Remove upper radiator hose retaining bracket. 
18. Remove intake manifold retaining bolts. 
19. Remove intake manifold. 
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CLEANING 


1. Discard gasket(s). 
2. Clean all sealing surfaces. 


INSPECTION 


1. Inspect manifold for cracks, distortion, or mounting surface warpage. Replace manifold if necessary. 
2. Inspect manifold gasket for surface damage or excessive swelling. Replace gaskets as necessary. 


INSTALLATION 
LOWER INTAKE MANIFOLD 


. Clean all gasket surfaces. 

. Replace intake manifold gasket. 

. Install intake manifold, torque bolts to 25 М-т (220 in. 105.). 

. Install the fuel rail assembly to intake manifold. Tighten screws to 23 N-m (200 in. 16$.). 
. Connect fuel injector electrical connectors. 


. Inspect quick connect fittings for damage, replace if necessary (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/ 
QUICK CONNECT FITTING - STANDARD PROCEDURE). Connect fuel supply hose to fuel rail assembly. Check 
connection by pulling on connector to insure it locked into position. 

7. Connect negative cable to battery. 


8. Fill the cooling system (Refer to 7 - COOLING/ENGINE - STANDARD PROCEDURE). 
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MANIFOLD-EXHAUST 
REMOVAL 


1. 


2 
3. 
4 


. Remove clean air hose and air cleaner housing. 


. Disconnect throttle and speed control cables from 


. Disconnect MAP sensor electrical connector. 
. Remove fasteners securing power steering fluid 


. Remove coolant recovery container (Refer to 7 - 


. Remove bolts attaching upper heat shield. 

. Remove upper heat shield. 

. Raise vehicle. 

. Disconnect exhaust pipe from manifold. 

. Remove engine wiring heat shield. 

. Remove manifold support bracket. 

. Remove lower exhaust manifold heat shield. 

. Disconnect oxygen sensor electrical connector. 

. Remove exhaust manifold lower retaining fasteners. 
. Lower vehicle and remove the upper exhaust manifold retaining fasteners. 

. Remove exhaust manifold from above/between the engine and cowl panel. 

. Remove and discard manifold gasket. 

. Mark prop shaft and differential for proper installation (if equipped). 

. Remove the rear prop shaft (if equipped) (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT - 


Remove engine cover. 


Disconnect negative cable from battery. 


the throttle lever and bracket. 


reservoir to cylinder head. 


COOLING/ENGINE/COOLANT RECOVERY CON- 
TAINER - REMOVAL). 


816bdfa2 


REMOVAL). 


. Remove the two exhaust to maniverter (exhaust manifold with catalytic converter) bolts. 

. Unplug the down - stream O2 sensor connector. 

. Remove the exhaust system (Refer to 11 - EXHAUST SYSTEM/MUFFLER - REMOVAL). 

. Lower the vehicle on the hoist. 

. Unplug the up - stream O2 sensor connector. 

. Remove up - stream O2 sensor from the maniverter (exhaust manifold with catalytic converter) using 02 sensor 


Socket 8439 (2). 


. Remove the four maniverter heat shield bolts (1). 

. Remove the two retaining bolts and one nut from the maniverter side heat shield (3). 
. Remove the seven maniverter to head retaining bolts. 

. Slide the maniverter up and to the right, The support the maniverter (1) with the help of a bungie cord. 
. Raise the vehicle on the hoist. 

. Remove the four (1) engine to maniverter bracket bolts. 

. Remove the rear engine mount through bolt (2). 

. Remove the three front engine mount to frame bolts and the mount through bolt. 

. Remove the PTU mounting bolts. 

. Install a screw jack (2)on front engine mount bracket (1). 

. Raise the front of the engine until the rear mount has dropped (1,2). 

. Separate the PTU from the transaxle. 
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40. Remove and discard old O-ring between Transmission and PTU 
41. Roll the PTU (1) forward and down to remove. 


CLEANING 


1. Discard gasket (if equipped) and clean all surfaces of manifold and cylinder head. 


INSPECTION 

1. Inspect manifold gasket surfaces for flatness with straight edge. Surface must be flat within 0.15 mm per 300 mm 
(0.006 in. per foot) of manifold length. 

2. Inspect manifolds for cracks or distortion. Replace manifold as necessary. 


INSTALLATION 


1. Install a new exhaust manifold gasket. DO NOT APPLY SEALER. 


2. Position exhaust manifold in place. Tighten fasteners, starting at center and progressing outward in both direc- 
tions to 23 N-m (200 in. Ibs.). Raise and lower vehicle for fastener access as necessary. Repeat tightening pro- 
cedure until all fasteners are at specified torque. 


3. Install exhaust manifold heat shields. Tighten bolts to 12 N-m (105 in. 16$.). 
4. Install exhaust manifold support bracket. 

5. Install engine wiring heat shield. 

6. Connect oxygen sensor electrical connector. 

7. Install exhaust pipe to manifold. Tighten fasteners to 28 М-т (250 in. Ibs.). 
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. Install coolant recovery container (Refer to 7 - COOLING/ENGINE/COOLANT RECOVERY CONTAINER - 
INSTALLATION). 


9. Install fasteners securing power steering fluid reservoir to cylinder head. 

10. Connect MAP sensor electrical connector. 

11. Connect throttle and speed control cables to the throttle lever and bracket. 
12. Connect negative cable to battery. 

13. Install clean air hose and air cleaner housing. 

14. Roll the PTU in moving from front to back. 

15. Rest the PTU on the frame while the engine and transaxle are raised back into position. 
16. Lower screw jack until rear mount through bolt can be installed. 

17. Install rear mount through bolt and torque bolt to 75 Nm (55 ft. Ibs.). 

18. Install the transmission crossmember and bolts, torque to 75 Nm (55 ft. 16$.). 
19. Install the through bolt at the front transmission mount and torque to 75 Nm (55 ft. 16$.) 
20. Insure that the O-ring between the PTU and transaxle is in place. 

21. Slide the PTU into place. 

22. Install and torque РТУ mounting bolts to 58 N-m (43 Ibf-ft). 

23. Lower the hoist. 

24. Place the maniverter back into place and install the seven bolts. 

25. Torque the maniverter bolts. 

26. Install the maniverter side heat shield into place. 

27. Install the two retaining bolts and one retaining nut. 

28. Install the maniverter heat shield and the four retaining bolts. 

29. Torque the maniverter heat shield bolts. 

30. Using tool 8439 install the O2 sensor. 

31. Install the air box. 

32. Install engine trim cover. 

33. Raise the vehicle on the hoist. 

34. Install the maniverter to block bracket and four mounting bolts. 
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35. 
36. 
37. 
38. 
39. 
40. 


41. 
42. 
43. 


Torque maniverter to block bracket mounting bolts. 

Install the exhaust system (Refer to 11 - EXHAUST SYSTEM/MUFFLER - INSTALLATION). 

Install the Prop shaft (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT - INSTALLATION). 
install the right axle shaft (Refer to 3 - DIFFERENTIAL & DRIVELINE/HALF SHAFT - INSTALLATION). 
Install the right front tire. 


Fill PTU. (Refer to 21 - TRANSMISSION/TRANSAXLE/POWER TRANSFER UNIT - STANDARD PROCE- 
DURE). 


lower hoist 
Connect battery cables. 
Top off the fluids. 
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COVER-TIMING CHAIN 
REMOVAL 


1. Remove engine cover. 
2. Perform fuel pressure bleed procedure. 


3. Remove air cleaner housing (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING - 
REMOVAL). 


4. Disconnect negative battery cable. 

5. Drain cooling system 

6. Remove coolant recovery bottle. 

7. Remove windshield washer bottle. 

8. Remove power steering reservoir and set aside. 
9. Remove make up air hose. 

10. Remove РСМ hose. 

11. Disconnect ignition coil electrical connectors. 


12. Remove cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL). 


13. Raise vehicle. 

14. Remove right lower splash shield. 

15. Set engine to TDC. 

16. Remove accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 
17. Remove lower A/C compressor retaining bolts. 
18. Remove A/C compressor lower bracket. 

19. Remove accessory drive belt lower idler pulley. 
20. Remove crankshaft pulley. 

21. Remove water pump pulley. 

22. Remove timing chain cover lower bolts. 

23. Lower vehicle. 

24. Remove power steering pump and set aside. 

25. Support engine with a suitable jack. 

26. Remove right engine mount. 

27. Remove accessory drive belt upper idler pulley. 
28. Remove right engine mount bracket. 

29. Remove accessory drive belt tensioner. 

30. Remove timing chain cover upper retaining bolts. 
31. Remove timing chain cover. 


INSTALLATION 


1. Clean all sealing surfaces. 

2. Apply RTV as shown at the cylinder head to block parting line. 
3. Apply RTV as shown in the corner of the oil pan and block. 

4. Apply 2mm bead of RTV as shown. 

5. Install timing chain cover. 

6. Install timing chain cover upper retaining bolts and torque bolts. 
7. Install accessory drive belt tensioner. 

8. Install right engine mount bracket and torque. 

9. Install accessory drive belt upper idler pulley. 

10. Install right engine mount and torque bolts. 


РМ 


1. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 


25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 


34. 
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Remove jack from under engine. 

Install power steering pump. 

Raise vehicle. 

Install timing chain cover lower retaining bolts and torque bolts. 

Install oil pan to timing chain cover lower retaining bolts and torque bolts. 
Install water pump pulley. 

Install crankshaft pulley and torque bolt. 

Install accessory drive belt lower idler pulley. 

Install lower A/C compressor mounting bracket. 

Install A/C compressor. 

Install accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 
Install right lower splash shield. 

Lower vehicle. 


Install cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLA- 
TION) 


Connect coil electrical connector, 

Connect PCV hose to PCV valve. 

Connect make up air hose. 

Install power steering reservoir. 

Install windshield washer bottle. 

Install coolant recovery bottle. 

Fill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 
Connect negative battery cable. 


Install air cleaner housing (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING - INSTALLA- 
TION). 


Install engine cover. 
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CHAIN AND SPROCKETS-TIMING 


REMOVAL 
TIMING CHAIN 


1. Perform fuel pressure bleed procedure. 

2. Remove air cleaner housing. 

3. Set engine to TDC. 

4. Remove timing chain cover (Refer to 9 - ENGINE/ 


VALVE TIMING/TIMING BELT / CHAIN COVER(S) 
- REMOVAL). 


NOTE: If the timing chain plated links can no 
longer be seen, the timing chain links correspond- 
ing the timing marks must be marked prior to 
removal if the chain is to be reused. 


5. Remove timing chain tensioner (5) (Refer to 9 - 
ENGINE/VALVE . TIMING/TMNG . BELT/CHAIN 
TENSIONER&PULLEY - REMOVAL). 


6. Remove timing chain (2). 


CAMSHAFT SPROCKET(S) 


8187db00 


8181acf5 


Refer to camshaft phasor removal (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - REMOVAL). 


РМ 


CRANKSHAFT SPROCKET 


1. Remove timing chain (Refer to 9 - ENGINE/VALVE 
TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
REMOVAL). 


2. Remove oil pan (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - REMOVAL). 


3. Remove oil pump drive chain tensioner. 
4. Remove oil pump drive chain. 
5. Remove crankshaft sprocket (1). 


INSPECTION 


Inspect timing chain for stretching prior to removal. 


1. Rotate engine while watching timing chain ten- 
sioner plunger. When the plunger reaches its max- 
imum travel stop rotating engine. 

2. Measure the distance from the tensioner body and 
the edge of the chain guide as shown. 

3. If the distance is greater than 20.5 mm (0.81 in.) 
inspect guide shoes for excessive wear. 


4. |f guides are okay, replace timing chain. 
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81872985 


81866176 
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INSTALLATION 
CRANKSHAFT SPROCKET 


1. 
2. 


Install crankshaft sprocket (1) onto crankshaft. 


Install oil pump drive chain. Verify that Oil pump is 
correctly timed. 


. Reset oil pump drive chain tensioner by pushing 


plunger inward and install Tensioner Pin 8514. 


. Install oil pump drive chain tensioner and remove 


Tensioner Pin 8514. 


. Install timing chain (Refer to 9 - ENGINE/VALVE 


TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
INSTALLATION). 


. Install oil pan (Refer to 9 - ENGINE/LUBRICATION/ 


OIL PAN - INSTALLATION). 


. Fill engine with oil (Refer to 9 - ENGINE/LUBRICA- 


TION/OIL - STANDARD PROCEDURE). 


. Start engine and check for leaks. 


CAMSHAFT SPROCKET(S) 


PM 
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NOTE: The camshaft sprockets and the camshaft phasers are an assembly and cannot be serviced sepa- 
rately. 


CAUTION: Do not use an impact wrench to tighten camshaft sprocket bolts. Damage to the camshaft-to- 


sprocket locating dowel pin and camshaft phaser may occur. 


1. 


1. 


Refer to Camshaft phaser installation (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - INSTALLATION). 


TIMING CHAIN 


Verify that the crankshaft sprocket keyway is at the 
9 o'clock position. 


8187ac61 
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2. Align camshaft timing marks (3) so they are parallel 
to the cylinder head as shown. KK ) 545-5454 чай ООК 


3. Install timing chain guide (4) and torque bolts. 


о, Қ 


4. Install timing chain so plated links on chain align 
with timing marks on camshaft sprockets (1). 


8187abbb 
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5. Align timing mark on Ше crankshaft sprocket (2) 
with the plated link (3) on the timing chain. Position 
chain so slack will be on the tensioner side. 


8187ac61 
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6. Reset timing chain tensioner (4) by lifting up on ratchet (2) and pushing plunger (3) inward towards the tensioner 
body (4). Insert tensioner pin 8514 into slot (1) to hold tensioner plunger in the retracted position. 
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7. Install timing chain tensioner (1) and torque bolts to 
12 N-m (105 in. Ibs.). 


8181ad01 


NOTE: Keep the slack in the timing chain on the 
tensioner side. 


8. Install the moveable timing chain pivot guide (6) 
and torque bolt to 12 N-m (105 in. 16$.). 


ӨЙ. Ха) 


9. Remove timing tensioner pin 8514 (2). 


10. Rotate the crankshaft CLOCKWISE two complete 
revolutions until the crankshaft is repositioned at 
the TDC position. Verify that the camshaft and 
crankshaft timing marks are in proper position. 

11. Install front timing chain cover (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT / CHAIN 
COVER(S) - INSTALLATION). 

12. Connect negative battery cable. 

13. Fill with oil, start engine and check for leaks. 


8181ad01 
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TENSIONER-TIMING CHAIN 


REMOVAL 


1. Remove timing chain (Refer to 9 - ENGINE/VALVE 
TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
REMOVAL). 


NOTE: Tensioner will not come apart during 
removal. 


2. Remove timing chain tensioner retaining bolts and 
remove tensioner. 


INSTALLATION 
1. Reset tensioner. 


2. Install timing chain (Refer to 9 - ENGINE/VALVE 
TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
INSTALLATION). 


PM 


| = 


8181acf5 


8181acf5 
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ENGINE 2.4L WORLD 
DESCRIPTION 


The 2.4 Liter (148 cu. in.) in-line four cylinder engine is a double over head camshaft with mechanical lash buckets 
and four valves per cylinder design. This engine is NOT free-wheeling; meaning that the pistons will contact the 
valves in the event of a timing chain failure. 


The cylinders are numbered from front of the engine to the rear. The firing order is 1-3-4-2. 
The engine identification number is located on the rear of the cylinder block. 


DIAGNOSIS AND TESTING 
ENGINE DIAGNOSIS - INTRODUCTION 


Engine diagnosis is helpful in determining the causes of malfunctions not detected and remedied by routine main- 
tenance. 

These malfunctions may be classified as either mechanical (e.g., a strange noise), or performance (e.g., engine 
idles rough and stalls). 

Refer to the Engine Mechanical and the Engine Performance diagnostic charts, for possible causes and corrections 
of malfunctions (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING - MECHANICAL) (Refer to 9 - ENGINE - DIAG- 
NOSIS AND TESTING - PERFORMANCE). 


For fuel system diagnosis, (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - DIAGNOSIS AND TESTING). 
Additional tests and diagnostic procedures may be necessary for specific engine malfunctions that cannot be iso- 
lated with the Service Diagnosis charts. Information concerning additional tests and diagnosis is provided within the 
following: 

e Oylinder Compression Pressure Test 

e Oylinder Combustion Pressure Leakage Test 

e Engine Cylinder Head Gasket Failure Diagnosis 

e Intake Manifold Leakage Diagnosis 

e Mechanical Valve Tappet Noise Diagnosis 

e Engine Oil Leak Inspection 
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ENGINE DIAGNOSIS - PERFORMANCE 


CONDITION POSSIBLE CAUSE CORRECTION 


ENGINE WILL NOT START 1. Weak battery. 1. Test battery. Charge or replace as 
necessary. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM - 
DIAGNOSIS AND TESTING) 


2. Corroded or loose battery 2. Clean and tighten battery 
connections. connections. Apply a coat of light 
mineral grease to terminals. 


3. Faulty starter. 3. Test starting system. (Refer to 8 - 
ELECTRICAL/STARTING - 
DIAGNOSIS AND TESTING) 


. Faulty coil(s) or control unit. 4. Test and replace as needed. 
(Refer to Appropriate Diagnostic 
Information) 


. Incorrect spark plug gap. 5. Set gap. (Refer to 8 - 
ELECTRICAL/IGNITION CONTROL 
- SPECIFICATIONS) 


. Contamination in fuel system. 6. Clean system and replace fuel 
filter. 


. Faulty fuel pump. 7. Test fuel pump and replace as 
needed. (Refer to Appropriate 
Diagnostic Information) 


. Incorrect engine timing. 8. Check for a skipped timing 
belt/chain. 


ENGINE STALLS OR IDLES . Idle speed too low. 1. Test minimum air flow. (Refer to 
ROUGH Appropriate Diagnostic Information) 


. Incorrect fuel mixture. 2. (Refer to Appropriate Diagnostic 
Information) 


. Intake manifold leakage. 3. Inspect intake manifold, manifold 
gasket, and vacuum hoses. 


. Faulty ignition coil(s). 4. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 
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CORRECTION 


ENGINE LOSS OF POWER 


. Dirty or incorrectly gapped plugs. 


. Contamination in fuel system. 
. Faulty fuel pump. 
4. Incorrect valve timing. 


. Leaking cylinder head gasket. 
. Low compression. 


. Burned, warped, or pitted valves. 


. Plugged or restricted exhaust 
system. 


9. Faulty ignition coil(s). 


1. Clean plugs and set gap. 


2. Clean system and replace fuel 
filter. 

3. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 

4. Correct valve timing. 

5. Replace cylinder head gasket. 


6. Test compression of each 
cylinder. 

7. Replace valves. 

8. Perform exhaust restriction test. 
(Refer to 11 - EXHAUST SYSTEM - 
DIAGNOSIS AND TESTING) Install 
new parts, as necessary. 

9. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 


ENGINE MISSES ON 
ACCELERATION 


ENGINE MISSES AT HIGH SPEED 


1. Dirty or incorrectly gapped spark 
plugs. 


. Contamination in Fuel System. 


. Burned, warped, or pitted valves. 


. Faulty ignition coil(s). 


1. Dirty or incorrect spark plug gap. 


. Faulty ignition coil(s). 


. Dirty fuel injector(s). 


. Contamination in fuel system. 


1. Clean spark plugs and set gap. 


2. Clean fuel system and replace 
fuel filter. 


3. Replace valves. 
4. Test and replace as necessary. 


(Refer to Appropriate Diagnostic 
Information) 


1. Clean spark plugs and set gap. 


2. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 


3. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 


4. Clean system and replace fuel 
filter. 
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ENGINE DIAGNOSIS - MECHANICAL 


CONDITION POSSIBLE CAUSES CORRECTION 


VALVETRAIN NOISE 


1. High or low oil level in 
crankcase. 


2. Thin or diluted oil. 
3. Thick oil 


4. Low oil pressure. 


5. Worn cam lobe. 
6. Worn tappet bucket. 


7. Worn valve guides. 


8. Excessive runout of valve seats 


on valve faces. 


1. Check and correct engine oil 
level. 


2. Change oil to correct viscosity. 


PM 


3. (a) Change engine oil and filter. 


(0) Run engine to operating 
temperature. 

(c) Change engine oil and filter 
again. 

4. Check and correct engine oil 
level. 


5. Install new camshaft. 


6. Install new select fit tappet 
bucket. 


7. Ream guides and install new 
valves with oversize stems. 


8. Grind valve seats and valves. 


CONNECTING ROD NOISE 


1. Insufficient oil supply. 


2. Low oil pressure. 


3. Thin or diluted oil. 
4. Thick oil 


5. Excessive bearing clearance. 


6. Connecting rod journal 
out-of-round. 


7. Connecting rod out-of-round. 
8. Misaligned connecting rods. 


1. Check engine oil level. 


2. Check engine oil level. Inspect oil 


pump relief valve and spring. 
3. Change oil to correct viscosity. 


4. (a) Change engine oil and filter. 


(0) Run engine to operating 
temperature. 

(c) Change engine oil and filter 
again. 

5. Measure bearings for correct 
clearance. Repair as necessary. 


6. Replace crankshaft or grind 
surface. 


7. Replace connecting rod. 
8. Replace bent connecting rods. 


РМ 


CONDITION 


POSSIBLE CAUSES 


ENGINE 2.4L WORLD 9 - 1659 


CORRECTION 


MAIN BEARING NOISE 


1. Insufficient oil supply. 


2. Low oil pressure. 


3. Thin or diluted oil. 
4. Thick oil 


5. Excessive bearing clearance. 
6. Excessive end play. 


7. Crankshaft journal out-of-round 
or worn. 


8. Loose flywheel or torque 
converter. 


1. Check engine oil level. 


2. Check engine oil level. Inspect oil 
pump relief valve and spring. 


3. Change oil to correct viscosity. 
4. (a) Change engine oil and filter. 


(b) Run engine to operating 
temperature. 

(c) Change engine oil and filter 
again. 

5. Measure bearings for correct 
clearance. Repair as necessary. 


6. Check thrust bearing for wear on 
flanges. 


7. Replace crankshaft or grind 
journals. 


8. Tighten to correct torque. 


OIL PRESSURE DROP 


OIL LEAKS 


1. Low oil level. 


. Faulty oil pressure sending unit. 
. Low oil pressure. 


. Clogged oil filter. 

. Worn parts in oil pump. 

. Thin or diluted oil. 

. Oil pump relief valve stuck. 


. Oil pump suction tube loose. 


. Oil pump cover warped or 
cracked. 


10. Excessive bearing clearance. 


1. Misaligned or deteriorated 
gaskets. 


2. Loose fastener, broken or porous 
metal part. 


3. Misaligned or deteriorated cup or 
threaded plug. 


1. Check engine oil level. 


2. Install new sending unit. 


3. Check sending unit and main 
bearing oil clearance. 


4. Install new oil filter. 
5. Replace worn parts or pump. 
6. Change oil to correct viscosity. 


7. Remove valve and inspect, clean, 
or replace. 


8. Remove oil pan and install new 
tube or clean, if necessary. 


9. Install new oil pump. 


10. Measure bearings for correct 
clearance. 


1. Replace gasket(s). 


2. Tighten, repair or replace the 
part. 


3. Replace as necessary. 
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POSSIBLE CAUSES 


PM 


CORRECTION 


OIL CONSUMPTION OR SPARK 
PLUGS FOULED 


1. РСМ system malfunction. 


2. Worn, scuffed or broken rings. 


3. Carbon in oil ring slots. 


4. Rings fitted too tightly in grooves. 


1. Check system and repair as 
necessary. (Refer to 25 - 
EMISSIONS CONTROL/ 
EVAPORATIVE EMISSIONS/PCV 
VALVE - DIAGNOSIS AND 
TESTING) 


2. Hone cylinder bores. Install new 
rings. 


3. Install new rings. 
4. Remove rings and check 


grooves. If groove is not proper 
width, replace piston. 


5. Worn valve guide(s). 5. Ream guide(s) and replace 
valve(s) with oversize valve(s) and 


seal(s). 


6. Valve stem seal(s) worn or 6. Replace seal(s). 


damaged. 


CYLINDER COMBUSTION PRESSURE LEAKAGE TEST 


The combustion pressure leakage test provides an accurate means for determining engine condition. 


Combustion pressure leakage testing will detect: 
e Exhaust and intake valve leaks (improper seating). 
e Leaks between adjacent cylinders or into water jacket. 
e Any causes for combustion/compression pressure loss. 


WARNING: DO NOT REMOVE THE PRESSURE CAP WITH THE SYSTEM HOT AND UNDER PRESSURE 
BECAUSE SERIOUS BURNS FROM COOLANT CAN OCCUR. 


Check the coolant level and fill as required. DO NOT install the pressure cap. 

Start and operate the engine until it attains normal operating temperature, then turn the engine OFF. 
Clean spark plug recesses with compressed air. 

Remove the spark plugs. 

Remove the oil filler cap. 

Remove the air cleaner. 


Calibrate the tester according to the manufacturer's instructions. The shop air source for testing should maintain 483 
kPa (70 psi) minimum, 1,379 kPa (200 psi) maximum, with 552 kPa (80 psi) recommended. 


Perform the test procedures on each cylinder according to the tester manufacturer's instructions. While testing, lis- 
ten for pressurized air escaping through the throttle body, tailpipe and oil filler cap opening. Check for bubbles in the 
coolant. 


All gauge pressure indications should be equal, with no more than 25% leakage per cylinder. 


FOR EXAMPLE: At 552 kPa (80 psi) input pressure, a minimum of 414 kPa (60 psi) should be maintained in the 
cylinder. 


CYLINDER COMPRESSION PRESSURE TEST 


The results of a cylinder compression pressure test can be utilized to diagnose several engine malfunctions. 


Ensure the battery is completely charged and the engine starter motor is in good operating condition. Otherwise the 
indicated compression pressures may not be valid for diagnosis purposes. 


1. Check engine oil level and add oil if necessary. 


2. Drive the vehicle until engine reaches normal operating temperature. Select a route free from traffic and other 
forms of congestion, observe all traffic laws, and accelerate through the gears several times briskly. 
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3. Remove engine cover. 

4. Disconnect coil electrical connectors and remove coils. 

5. Remove all spark plugs from engine. As spark plugs are being removed, check electrodes for abnormal firing 
indicators fouled, hot, oily, etc. Record cylinder number of spark plug for future reference. 

6. Disconnect injector electrical connectors. 

7. Be sure throttle blade is fully open during the compression check. 

8. Insert compression gauge adaptor Special Tool 8116 or the equivalent, into the #1 spark plug hole in cylinder 
head. Connect the 0—500 psi (Blue) pressure transducer (Special Tool CH7059) with cable adaptors to the 
DRBIII®. For Special Tool identification, (Refer to 9 - ENGINE - SPECIAL TOOLS). 

9. Crank engine until maximum pressure is reached on gauge. Record this pressure as #1 cylinder pressure. 

10. Repeat the previous step for all remaining cylinders. 

11. Compression should not be less than 689 kPa (100 psi) and not vary more than 25 percent from cylinder to 
cylinder. 

12. If one or more cylinders have abnormally low compression pressures, repeat the compression test. 


13. If the same cylinder or cylinders repeat an abnormally low reading on the second compression test, it could 
indicate the existence of a problem in the cylinder in question. The recommended compression pressures 
are to be used only as a guide to diagnosing engine problems. An engine should not be disassembled 
to determine the cause of low compression unless some malfunction is present. 


ENGINE OIL LEAK INSPECTION 


Begin with a thorough visual inspection of the engine, particularly at the area of the suspected leak. If an oil leak 

Source is not readily identifiable, the following steps should be followed: 

1. Do not clean or degrease the engine at this time because some solvents may cause rubber to swell, temporarily 
stopping the leak. 

2. Add an oil soluble dye (use as recommended by manufacturer). Start the engine and let idle for approximately 15 
minutes. Check the oil dipstick to make sure the dye is thoroughly mixed as indicated with a bright yellow color 
under a black light. 

3. Using a black light, inspect the entire engine for fluorescent dye, particularly at the suspected area of oil leak. If 
the oil leak is found and identified, repair as necessary. 

4. |f dye is not observed, drive the vehicle at various speeds for approximately 24 km (15 miles), and repeat inspec- 
tion. 

5. If the oil leak source is not positively identified at this time, proceed with the air leak detection test method 
as follows: 

e Disconnect the fresh air hose (make-up air) at the cylinder head cover and plug or cap the nipple on the cover. 
e Remove the PCV valve hose from the cylinder head cover. Cap or plug the PCV valve nipple on the cover. 
e Attach an air hose with pressure gauge and regulator to the dipstick tube. 


CAUTION: Do not subject the engine assembly to more than 20.6 kpa (3 PSI) of test pressure. 


е Gradually apply air pressure from 1 psi to 2.5 psi maximum while applying soapy water at the suspected 
source. Adjust the regulator to the suitable test pressure that provides the best bubbles which will pinpoint the 
leak source. If the oil leak is detected and identified, repair per service manual procedures. 

e |f the leakage occurs at the crankshaft rear oil seal area, refer to the section, Inspection for Rear Seal Area 
Leak. 


6. If no leaks are detected, turn off the air supply. Remove the air hose, all plugs, and caps. Install the PCV valve 
and fresh air hose (make-up air). Proceed to next step. 

7. Clean the oil off the suspect oil leak area using a suitable solvent. Drive the vehicle at various speeds approx- 
imately 24 km (15 miles). Inspect the engine for signs of an oil leak by using a black light. 
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NOTE: If oil leakage is observed at the dipstick tube to block location; remove the tube, clean and reseal 
using Mopar? Stud & Bearing Mount (press fit tube applications only), and for O-ring style tubes, remove 
tube and replace the O-ring seal. 


INSPECTION FOR REAR SEAL AREA LEAKS 


Since it is sometimes difficult to determine the source of an oil leak in the rear seal area of the engine, a more 
involved inspection is necessary. The following steps should be followed to help pinpoint the source of the leak. 
If the leakage occurs at the crankshaft rear oil seal area: 
1. Disconnect the battery. 
2. Raise the vehicle. 
3. Remove torque converter or clutch housing cover and inspect rear of block for evidence of oil. Use a black light 
to check for the oil leak. If a leak is present in this area, remove transmission for further inspection. 
a. Circular spray pattern generally indicates seal leakage or crankshaft damage. 
b. Where leakage tends to run straight down, possible causes are a porous block, oil gallery cup plug, bedplate 
to cylinder block mating surfaces and seal bore. See proper repair procedures for these items. 
4. И no leaks are detected, pressurize the crankcase as previously described. 


CAUTION: Do not exceed 20.6 kPa (3 psi). 


5. If the leak is not detected, very slowly turn the crankshaft and watch for leakage. If a leak is detected between 
the crankshaft and seal while slowly turning the crankshaft, it is possible the crankshaft seal surface is damaged. 
The seal area on the crankshaft could have minor nicks or scratches that can be polished out with emery cloth. 


CAUTION: Use extreme caution when crankshaft polishing is necessary to remove minor nicks and 
scratches. The crankshaft seal flange is especially machined to complement the function of the rear oil seal. 


6. For bubbles that remain steady with shaft rotation, no further inspection can be done until disassembled. 


7. After the oil leak root cause and appropriate corrective action have been identified, replace component(s) as 
necessary. 


STANDARD PROCEDURE 
REPAIR OF DAMAGED OR WORN THREADS 


Damaged or worn threads (excluding spark plug and camshaft bearing cap attaching threads) can be repaired. 
Essentially, this repair consists of drilling out worn or damaged threads, tapping the hole with a special Heli-Coil Tap, 
(or equivalent) and installing an insert into the tapped hole. This brings the hole back to its original thread size. 


CAUTION: Be sure that the tapped holes maintain the original center line. 


Heli-Coil tools and inserts are readily available from automotive parts jobbers. 


HYDROSTATIC LOCKED ENGINE 


When an engine is suspected to be hydrostatically locked, regardless of what caused the problem, the following 
steps should be used. 


CAUTION: DO NOT use starter motor to rotate the engine, severe damage may occur. 


1. Inspect air cleaner, induction system and intake manifold to insure system is dry and clear of foreign material. 
2. Remove negative battery cable. 


3. Place a shop towel around the spark plugs when removing them from the engine. This will catch any fluid that 
may possibly be in the cylinder under pressure. 


4. With all spark plugs removed, rotate engine crankshaft using a breaker bar and socket. 
5. Identify the fluid in the cylinder(s) (i.e., coolant, fuel, oil or other). 
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6. Make sure all fluid has been removed from the cylinders. Inspect engine for damage (i.e., connecting rods, pis- 
tons, valves, etc.) 


7. Repair engine or components as necessary to prevent this problem from re-occurring. 


CAUTION: Squirt approximately one teaspoon of oil into the cylinders, rotate engine to lubricate the cylin- 
der walls to prevent damage on restart. 


8. Install new spark plugs. 

9. Drain engine oil and remove oil filter. 

10. Install a new oil filter. 

11. Fill engine with specified amount of approved oil. 
12. Connect negative battery cable. 

13. Start engine and check for any leaks. 


FORM-IN-PLACE GASKETS AND SEALERS 


There are numerous places where form-in-place gaskets are used on the engine. Care must be taken when apply- 
ing form-in-place gaskets to assure obtaining the desired results. Do not use form-in-place gasket material 
unless specified. Bead size, continuity, and location are of great importance. Too thin a bead can result in leakage 
while too much can result in spill-over which can break off and obstruct fluid feed lines. A continuous bead of the 
proper width is essential to obtain a leak-free gasket. 


There are numerous types of form-in-place gasket materials that are used in the engine area. Mopar? Engine RTV 
GEN |, Мораге ATF-RTV, and Mopar® Gasket Maker gasket materials, each have different properties and can по! 
be used in place of the other. 


MOPAR® ENGINE RTV GEN II is used to seal components exposed to engine oil. This material is a specially 
designed black silicone rubber RTV that retains adhesion and sealing properties when exposed to engine oil. Mois- 
ture in the air causes the material to cure. This material is available in three ounce tubes and has a shelf life of one 
year. After one year this material will not properly cure. Always inspect the package for the expiration date before 
use. 


MOPAR® ATF RTV is a specifically designed black silicone rubber RTV that retains adhesion and sealing properties 
to seal components exposed to automatic transmission fluid, engine coolants, and moisture. This material is avail- 
able in three ounce tubes and has a shelf life of one year. After one year this material will not properly cure. Always 
inspect the package for the expiration date before use. 


MOPAR® GASKET MAKER is an anaerobic type gasket material. The material cures in the absence of air when 
squeezed between two metallic surfaces. It will not cure if left in the uncovered tube. The anaerobic material is for 
use between two machined surfaces. Do not use on flexible metal flanges. 


MOPAR® BED PLATE SEALANT is а unique (green-in-color) anaerobic type gasket material that is specially made 
to seal the area between the bed plate and cylinder block without disturbing the bearing clearance or alignment of 
these components. The material cures slowly in the absence of air when torqued between two metallic surfaces, 
and will rapidly cure when heat is applied. 


MOPAR® GASKET SEALANT is a slow drying, permanently soft sealer. This material is recommended for sealing 
threaded fittings and gaskets against leakage of oil and coolant. Can be used on threaded and machined parts 
under all temperatures. This material also will prevent corrosion. Мораг? Gasket Sealant is available in a 13 oz. 
aerosol can or 40z./16 oz. can w/applicator. 


SEALER APPLICATION 


Mopar® Gasket Maker material should be applied sparingly 1 mm (0.040 in.) diameter or less of sealant to one 
gasket surface. Be certain the material surrounds each mounting hole. Excess material can easily be wiped off. 
Components should be torqued in place within 15 minutes. The use of a locating dowel is recommended during 
assembly to prevent smearing material off the location. 


Мораге Engine RTV GEN П or ATF RTV gasket material should be applied in a continuous bead approximately 3 
mm (0.120 in.) in diameter. All mounting holes must be circled. For corner sealing, a 3.17 or 6.35 mm (1/8 or 1/4 in.) 
drop is placed in the center of the gasket contact area. Uncured sealant may be removed with a shop towel. Com- 
ponents should be torqued in place while the sealant is still wet to the touch (within 10 minutes). The usage of a 
locating dowel is recommended during assembly to prevent smearing material off the location. 
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Mopar? Gasket Sealant in an aerosol can should be applied using a thin, even coat sprayed completely over both 
surfaces to be joined, and both sides of a gasket. Then proceed with assembly. Material in a can w/applicator can 
be brushed on evenly over the sealing surfaces. 


ENGINE GASKET SURFACE PREPARATION 


To ensure engine gasket sealing, proper surface prep- 
aration must be performed, especially with the use of 
aluminum engine components and multi-layer steel 
cylinder head gaskets. 


Never use the following to clean gasket surfaces: 
e Metal scraper 


e Abrasive pad or paper to clean cylinder block 
and head 


e High speed power tool with an abrasive pad or a 
wire brush 


NOTE: Multi-Layer Steel (MLS) head gaskets 
require a scratch free sealing surface. 


Only use the following for cleaning gasket surfaces: 


e Solvent or a commercially available gasket 
remover 


e Plastic or wood scraper 
e Drill motor with 3M Roloc™ Bristle Disc (white or yellow) 


80c073f0 


CAUTION: Excessive pressure or high RPM (beyond the recommended speed), can damage the sealing sur- 
faces. The mild (white, 120 grit) bristle disc is recommended. If necessary, the medium (yellow, 80 grit) bris- 
tle disc may be used on cast iron surfaces with care. 


CYLINDER HEAD CORE PLUGS 


Using a blunt tool such as a drift and a hammer, strike the bottom edge of the cup plug. With the cup plug rotated, 
grasp firmly with pliers or other suitable tool and remove plug. 


CAUTION: Do not drive cup plug into the casting 
as restricted cooling can result and cause serious 
engine problems. 


Thoroughly clean inside of cup plug hole in cylinder 
block or head. Be sure to remove old sealer. Lightly 
coat inside of cup plug hole with Mopar® Stud and 
Bearing Mount. Make certain the new plug is cleaned 
of all oil or grease. Using proper drive plug, drive plug 
into hole so that the sharp edge of the plug is at least 


0.5 mm (0.020 in.) inside the lead-in chamfer. V2 
\ 
It is not necessary to май for curing of the sealant. $ 


The cooling system can be refilled and the vehicle 
placed in service immediately. 
9209-41 
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MEASURING BEARING CLEARANCE USING PLASTIGAGE 


Engine crankshaft bearing clearances can be deter- 

mined by use of Plastigage or equivalent. The follow- 

ing is the recommended procedure for the use of 

Plastigage: 

1. Remove oil film from surface to be checked. Plas- 
tigage is soluble in oil. 


2. Place a piece of Plastigage across the entire width 
of the bearing shell in the cap approximately 6.35 
mm (1/4 in.) off center and away from the oil holes. 
(їп addition, suspected areas can be checked Бу 
placing the Plastigage in the suspected area). 
Torque the bearing cap/bed plate bolts of the bear- 
ing being checked to the proper specifications. 


3. Remove the bearing cap and compare the width of 
the flattened Plastigage with the metric scale pro- 
vided on the package. Locate the band closest to 
the same width. This band shows the amount of 
clearance in thousandths of a millimeter. Differ- 
ences in readings between the ends indicate the 


808aadda 


amount of taper present. Record all readings taken. Compare clearance measurements to specs found in engine 
specifications (Refer to 9 - ENGINE - SPECIFICATIONS). Plastigage generally is accompanied by two 
scales. One scale is in inches, the other is a metric scale. 


NOTE: Plastigage is available in a variety of clearance ranges. Use the most appropriate range for the spec- 


ifications you are checking. 


4. Install the proper crankshaft bearings to achieve the specified bearing clearances. 


REMOVAL - ENGINE ASSEMBLY 


1. Perform fuel pressure release procedure, then dis- 
connect and remove fuel line (Refer to 14 - FUEL 
SYSTEM/FUEL DELIVERY - STANDARD PROCE- 
DURE). 


2. Remove air cleaner housing assembly (1) and 
clean air hose (Refer to 9 - ENGINE/AIR INTAKE 
SYSTEM/AIR CLEANER HOUSING - REMOVAL). 

3. Disconnect both cables from battery. 

4. Remove battery and battery tray. 

5. Discharge air conditioning system, if equipped 
(Refer to 24 - HEATING & AIR CONDITIONING - 
STANDARD PROCEDURE). 

6. Drain cooling system (Refer to 7 - COOLING/EN- 
GINE - STANDARD PROCEDURE). 


| pu 
a @ О pem 9 e 7 


XT We 


2 817с86Ю 


9 - 


14. 
15: 


16. 
17. 
18. 
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20. 
21. 
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23. 
24. 
25. 
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28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
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. Remove coolant reservoir (3). 
. Remove grill trim panel. 
. Remove upper radiator hose from radiator and 


coolant manifold. 


. Remove upper radiator hose support. 

. Remove lower radiator hose at coolant manifold. 
. Remove coolant hose from coolant manifold. 

. Disconnect the following electrical connectors, 


variable valve timing solenoids, oil temperature 
sensor, injectors, map, coils, cmp's, coolant tem- 
perature sensors, capacitor, oxygen sensor, intake 
air temperature sensor. 

Remove air intake tube from throttle body. 
Remove vacuum lines from throttle body and 
intake manifold. 


Unclip harness from intake. 


Disconnect electronic throttle control and manifold flow control valve electrical connectors. 


Remove POV hose from valve cover. 
Remove dipstick. 

Remove throttle body support bracket. 
Remove intake bolts and remove intake. 


PM 
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Disconnect coolant temperature sensor at block, Knock sensor, oil pressure sensor, generator, starter, block 


heater, A/C compressor, and block ground. 
Remove accessory drive belt. 

Remove power steering reservoir. 

Remove power steering line support. 
Remove power steering pump and set aside. 
Remove upper idler pulley. 

Remove transaxle filler tube. 

Disconnect transmission linkage. 


Disconnect transmission range sensor, TIS and TOS. 


Remove transmission vent hose. 
Remove ground strap near right tower. 
Remove rear heat shield. 

Remove maniverter heat shields. 
Raise vehicle. 

Remove wheels. 

Remove right front splash shield. 
Remove axle nuts. 


Remove ball joint pinch bolts and separate steering knuckle from ball joint. 


Remove axles. 

Drain oil. 

Mark drive shaft and flange. 

Remove carrier bearing and heat shield. 
Remove driveshaft. 


Remove exhaust pipe to maniverter/exhaust manifold bolts. 
Remove maniverter/exhaust manifold support bracket. 


Lower vehicle. 
Remove coolant manifold. 
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49. Remove maniverter/exhaust manifold bolts. 

50. Remove maniverter/exhaust manifold to left of engine. 
51. Hoist up. 

52. Remove front mount through bolt. 

53. Remove crossmember. 

54. Remove front mount bracket. 

55. Remove rear mount through bolt. 

56. Remove rear mount. 

57. Remove rear mount bracket. 

58. Pull engine forward and support. 


59. Remove PTU assembly if equiped (Refer to 21 - TRANSMISSION/TRANSAXLE/POWER TRANSFER UNIT - 
REMOVAL). 


60. Remove inspection cover (1) and mark torque 
converter to flywheel. 9) 


61. Remove torque converter bolts. (1) © 
62. Remove lower bellhousing bolts. 
63. Remove A/C lines from compressor and remove PN e 
A/C compressor. 5 u е 3 
64. Remove A/C mounting bracket. 7 
^N 
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65. Install Adapter 9704 (1). 

66. Remove generator and lower idler pulley. 
67. Disconnect transmission electrical connector. | НЕ 
68. Disconnect СКР electrical connector. ! 
69. Remove coolant hoses а transaxle cooler. 


70. Remove transaxle cooler lines from cooler. 


{> 
\ ) 
817d9ca6 
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71. Position dolly (4,8) under engine and lower vehicle. 
WARNING: Safety straps MUST be used. 


72. Install safety straps (6,9). 
73. Remove PCM bracket and set aside. 
74. Remove left engine mount through bolt (3). 
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75. Remove right engine mount through bolt (4). 
76. Raise vehicle away from engine and transaxle. 
77. Separate engine from transaxle. 


INSTALLATION - ENGINE ASSEMBLY 


rot 
© 


2 
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1. Position engine and transmission assembly under vehicle and slowly lower the vehicle over the engine/transaxle 


assembly. 


2. Continue lowering vehicle until engine/transaxle aligns to mounting locations. Install mounting bolts at the right 


and left engine/transaxle mount bolts and Tighten bolts to 118 N-m (87 ft. Ibs.). 


3. Remove safety straps from engine/transaxle assembly. Slowly raise vehicle enough to remove the engine dolly 


and cradle. 
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4. Remove Adapter 9704 (1). 
5. Install pcm bracket. 


6. Install maniverter assembly and upper lower heat 
shields. 


7. Install oxygen sensor and connect electrical con- 
nector. 


8. Install coolant manifold assembly. 

9. Install transaxle linkage and adjust as necessary. 
10. Install transaxle vent hose. 

11. Connect transaxle electrical connectors. 

12. Install Ground strap near right strut tower. 

13. Raise vehicle. 


14. Pull engine forward and restrain engine. 


NOTE: Be sure to install O-ring prior to installing 
PTU assembly. 


15. Install PTU. 

16. Remove engine restraint. 

17. Install front mount bracket and tighten bolts. 
18. Install frame cross member. 

19. Install front engine mount. 

20. Install rear mount bracket. 

21. Install rear mount and tighten bolts. 

22. Connect CKP electrical connector. 


23. Install maniverter to exhaust pipe bolts (1) and 
tighten bolts. 


24. Align driveshaft marks and install and heat shield. 
25. Install generator 
26. Install A/C bracket. 


27. Install A/C lines on compressor and install com- 
pressor. 


28. Install lower bell housing bolts and tighten bolts. 


29. Align torque converter and flex plate mark. Install 
torque converter bolts and tighten. 
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Connect electrical connectors at block ground, starter, А/С compressor, knock sensor, Oil pressure sensor, gen- 
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30. Install inspection cover (1). 

31. Install transaxle electrical connectors. 

32. Connect trans cooler lines. 

33. Install coolant hoses at transmission cooler. 

34. Install axles. 

35. Install ball joint pinch bolts and tighten. 

36. Install axle nuts and tighten. 

37. Install splash shields. 

38. Install wheels. 

39. Install new oil filter. 

40. Lower vehicle. 

41. Install transaxle filler tube. 

42. Install upper idler pulley. 

43. Install power steering pump. 

44. Install power steering line support bracket. 

45. Install power steering pump. 

46. Install accessory drive belt. 

47. 
erator, Coolant temperature sensor at block, and block heater. 

48. Install intake manifold and tighten bolts. 

49. Install throttle body support bracket (1). 

50. Install engine oil dip stick. 

51. Install PCV hose to valve cover. 

52. Connect manifold flow control valve and electronic 
throttle control electrical connectors and fasten 
harness to intake. 

53. Install vacuum lines at throttle body and intake 
manifold. 

54. Install intake air tube on throttle body. 

55. Connect engine harness electrical connectors. 

56. Install upper radiator support bracket. 

57. Install coolant hoses at coolant manifold. 

58. Install grill trim panel. 

59. Install coolant reservoir and connect hose. 

60. Connect fuel line to fuel rail. 

61. Install battery tray and battery. 

62. Connect battery cables. 

63. Install air cleaner housing and connect inlet air hose. 

64. Install fresh air inlet. 

65. Fill with coolant. 

66. Fill with oil. 


CAUTION: Do NOT run the engine with a vacuum pump in operation or with a vacuum present within the 
A/C system. Failure to follow this caution will result in serious A/C compressor damage. 


Evacuate the refrigerant system (refer to 24 - HEATING 8 АВ CONDITIONING/PLUMBING - STANDARD 


67. 


68. 


69. 


PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 


Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 


CEDURE - REFRIGERANT SYSTEM CHARGE). 
Start engine and check for leaks. 
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SPECIFICATIONS 


2.4L ENGINE 
GENERAL SPECIFICATIONS 


DESCRIPTION SPECIFICATION 


ъъ | Sad БИ 
ооо 


Compression Ratio 9.5:1 

Max. Variation Between Cylinders 25% 

Displacement 24 Пен 
3465 in 


Soke ERO 
1172-1551 Кра 170-225 ра 


CYLINDER BLOCK 


DESCRIPTION SPECIFICATION 


| Merc [| бамач | 
Material Cast Aluminum 
Cynder Bore Diameter 


PISTONS 


DESCRIPTION SPECIFICATION 
Metric Standard 


Piston Diameter 87.456-87.474 mm 3.4431-3.4439 in. 


Clearance @ 24.6 mm (0.551 in.) 


from bottom of skirt (Non-Turbo) 0.018-0.0516 mm 0.0007-0.0020 in. 


Clearance @ 22 mm (0.866 in.) 


from bottom of skirt (Turbo) 0.046-0.064 mm 0.0018-0.0025 in. 


Weight 345-355 grams 12.17-12.52 oz. 


Land Clearance (Diametrical) 0.563-0.621 mm 0.022-0.024 in. 


Piston Length 66.25 mm 2.608 in. 


Piston Ring Groove Depth No. 1 3.946-4.045 mm 0.155-0.159 in. 


Piston Ring Groove Depth No. 2 4.555-4.680 mm 0.179-0.184 in. 


РМ 


DESCRIPTION 
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SPECIFICATION 
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Metric 


Standard 


Piston Ring Groove Depth No. 3 


4.108-4.220 mm 


0.162-0.166 in. 


PISTON RINGS 


DESCRIPTION 


SPECIFICATION 


Metric 


Standard 


Ring Gap-Top Compression Ring 


0.25-0.51 mm 


0.0098-0.020 in. 


Wear Limit 


0.8 mm 


0.081 in. 


Ring Gap-2nd Compression Ring 


0.23-0.48 mm 


0.009-0.018 in. 


Wear Limit 


0.8 mm 


0.081 in. 


Ring Gap-Oil Control Steel Rails 


0.25-0.64 mm 


0.009-0.025 in. 


Wear Limit 


1.0 mm 


0.039 in. 


Ring Side Clearance-Compression 
Rings 


0.030-0.080 mm 


0.0011-0.0031 in. 


Wear Limit 


Ring Side Clearance-Oil Ring Pack 


0.10 mm 
0.012-0.178 mm 


0.004 in. 


0.0004-0.0070 in. 


Ring Width-Compression Rings 


1.47-1.50 mm 


0.057-0.059 in. 


Ring Width-Oil Ring Pack 


2.72-2.88 mm 


0.107–0.1133 in. 


CONNECTING ROD 


DESCRIPTION 


SPECIFICATION 
[Wai [| бағ J 


Bearing Clearance 0.025-0.071 mm 0.0009-0.0027 in. 


Bore Diameter-Piston Pin 


0.075 mm 


20.96-20.98 mm 


0.003 in. 


0.8252—0.8260 in. 


Bore Diameter-Crankshaft End 


52.993-53.007 mm 


2.0863-2.0868 in. 


Side Clearance 
Wear Limit 


0.13-0.38 mm 


0.005-0.015 іп. 


001611. 


Weight-Total (Less Bearing) 565.8 grams 19.96 oz. 


CRANKSHAFT 


SPECIFICATION 

есіней 
[ м | Standard 

Connecting Rod Journal Diameter 49.984 - 50.000 mm 


1.968 - 1.9685 in. 


Main Bearing Journal Diameter 59.992 - 60.008 mm 2.362 - 2.3625 in. 
Journal Out-of-Round (Max.) 0.0035 mm 0.0003 in. 
Journal Taper (Max.) 0.007 mm 0.0001 in. 
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PE 
DESCRIPTION SPECIFICATION 


End Play 0.09 - 0.24 mm 0.0035 - 0.0094 in. 
Wear Limit 0.38 mm 0.015 in. 
Main Bearing Diametrical Clearance 0.018 - 0.062 mm 0.0007 - 0.0024 in. 


CYLINDER HEAD CAMSHAFT BEARING BORE DIAMETER 


DSECRIPTION SPECIFICATION 
м Standard 


Intake 30.000 - 30.021 mm 1.1810 - 1.1819 in. 


Exhaust 40.000 - 40.021 mm 1.5747 - 1.5756 in. 
Journals No. 1-4 24.000 - 24.021 mm 0.9448 - 0.9457 in. 


CAMSHAFT 


DESCRIPTION 
[wen | ям о 
00017-00029 п 


Епа Рау 0.11 - 0.25 mm 0.004 - 0.009 in. 


Max Lift @ 0.2mm (0.007 in.) lash 
Intake 9.2 mm (0.362 in.) 
Max Lift @ 0.28mm (0.011 in.) lash | = 
Exhaust 8.42 mm (0.331 mm) 
Intake Valve Timing* 
Closes (ABDC) 49.3? 
Opens (АТОС) 10.3? 
Duration 219? 
Exhaust Valve Timing* 
Closes (BTDC) 8.45? 
Opens (BBDC) 45? 
Duration 216.55? 


Valve Overlap @ 0.5mm (0.019 in.) 18.75? 
w/ VVT in lock-pin position 


* 


All reading in crankshaft degrees at 0.5 mm (0.019 in.) valve lift. 
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CYLINDER HEAD 


DESCRIPTION SPECIFICATION 
м | бая — 


Cas Raina Heat Woe 
Gasket Thickness (Compressed) 0.021 in. 


VALVE SEAT 


DESCRIPTION SPECIFICATION 
лес [| бя 7 


44757-45107 


Seat Diameter - Intake 34.45 - 34.61mm 1.3562 - 1.3625 in. 
Seat Diameter - Exhaust 28.04 - 28.20 mm 1.1039 - 1.1102 in. 
Runout (Max) 0002 n. 


valve Seat Wi ЕЕ 


VALVE GUIDE 


DESCRIPTION SPECIFICATION 


Г м — | Standard 
Diameter 1.0. 5.500 - 5.512 mm 0.2165 -0.2170 in. 
Guide Bore Diameter 10.983 - 11.001 mm 0.432 - 0.4331 in. 


T Height (spring seat to guide 14.6 - 15.2 mm 0.5748 - 0.5984 in. 


VALVES 


DESCRIPTION 
ПИ з= т simi — — 
4525-4579 


Valve Length (Overall) 


Intake 112.76 - 113.32 mm 4.439 - 4.461 in. 
Exhaust 110.89 - 111.69 mm 4.365 - 4.397 in. 


Valve Stem Diameter 


Intake 5.465 - 5.480 mm 0.2151 - 0.2157 in. 
Exhaust 5.458 - 5.470 mm 0.2148 - 0.2153 in. 


9 - 1676 ENGINE 2.4L WORLD — — — — — — — — —————————————— РМ 


VALVE MARGIN 


DESCRIPTION SPECIFICATION 


м [ Seed 
Intake 0.672 mm 0.0264 in. 
Exhaust 0.744 mm 0.02929 in. 

VALVE STEM TIP 


DESCRIPTION 
[Me | м 


VALVE STEM TO GUIDE CLEARANCE 


DESCRIPTION SPECIFICATION 


Metric Standard 


Intake 0.048 - 0.066 mm 0.0018 - 0.0025 in. 
Max. Allowable 0.076 mm 0.003 in. 
Service Limit 0.25 mm 0.010 in. 


Exhaust 0.0736 - 0.094 mm 0.0029 - 0.0037 in. 
Max. Allowable 0.101 mm 0.004 in. 
Service Limit 0.25 mm 0.010 in. 


VALVE SPRINGS 


DESCRIPTION SPECIFICATION 


ee car J 
Free Length (Approx.) 1.850 in. 


OIL PRESSURE 


DESCRIPTION SPECIFICATION 
[Mei | — 
A Curb йө Speed" 25 KPa 


At 3000 rpm 170 - 550 kPa 25 - 80 psi 


CAUTION: 
“If pressure is ZERO at curb idle, DO NOT run engine at 3000 rpm. 
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TORQUE 


Ft. Lbs 


16 «90? 


30 
25 


Camshaft Bearing Cap-Bolts 


Front Bearing Cap-Bolts | 5 | 


Bearing Cap-Bolts 
15 490? 


27 + 45? 20 + 45? 
50 «68? 37 468? 


Refer to Procedure 


Oil Pan-Bolts 
M6 Bolts 


МВ Bolts 


Spark Plugs 


Timing Chain Cover 
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SPECIAL TOOLS 
2.4L ENGINE 
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HOLDING FIXTURE 9707 


Сә к^ 


LOCKING WEDGE 9701 


ENGINE LIFT FIXTURE 9704 


REAR CRANKSHAFT SEAL GUIDE 9509 


FRONT SEAL INSTALLER 9506 
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REAR MAIN SEAL DRIVER 9706 


TENSIONER PIN 9703 


PM 
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ELEMENT-AIR CLEANER 
REMOVAL 


1. Turn Lock Retainers (5) and remove fresh air inlet 
(2) from air cleaner housing (1). 


2. Disconnect intake air temperature sensor connector 
(4). 

3. Remove Air inlet tube (5) from air cleaner housing 
(1). 

4. Unfasten clasps (2) on sides of air cleaner housing 
cover (1). 
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5. Pull air cleaner cover (1) aside. 

6. Remove filter element (3). 

7. If necessary, clean the inside of the air cleaner 
housing (2). 


INSTALLATION 


1. Install new filter element. 


2. Place cover over air cleaner housing. Snap clasps 
(2) in place. 

3. Install air inlet tube (5). 

4. Connect intake air temperature sensor connector 


(4). 
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5. Install fresh air inlet (2) on air cleaner housing (1) 
and lock retainers (5). 


p 0773, 
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HOUSING-AIR CLEANER 
REMOVAL 


1. Remove fresh air inlet (2) from air cleaner housing 


(1). 


2. Remove intake air temperature sensor electrical 
connector (4). 


3. Remove air inlet tube (5) from housing (1). 
4. Pull housing (1) upward to remove. 


PM 
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INSTALLATION 


1. Make sure the rubber grommets, for the air cleaner 
housing lower pins, are in place when reinstalling 
the air cleaner housing. The rubber grommets 
mount to the PDC bracket. 

2. Push air cleaner housing (1) down while aligning 
pins into the grommets. 

3. Connect the throttle body air inlet hose (5) to the 
air cleaner housing (1). 

4. Connect intake air temperature sensor connector 


(4). 


x. 
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5. Install fresh air inlet (2) and lock retainers (5). 
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CYLINDER HEAD 
DESCRIPTION 


The cross flow designed, aluminum cylinder head contains dual over-head camshafts with four valves per cylinder. 
The valves are arranged in two in-line banks. The intake valves face toward the front of the vehicle. The exhaust 
valves face the dash panel. The cylinder head incorporates powdered metal valve guides and seats. The cylinder 
head is sealed to the block using a multi-layer steel head gasket and retaining bolts. 


Integral oil galleries provide lubrication passages to the variable camshaft timing phasers, camshafts, and valve 
mechanisms. 


NOTE: Replacement cylinder heads will come complete with valves, seals, springs, retainers, keepers, lash 
buckets, and camshafts. 


DIAGNOSIS AND TESTING 
CYLINDER HEAD GASKET 


A cylinder head gasket leak can be located between adjacent cylinders, between a cylinder and the adjacent water 
jacket or from an oil passage to the exterior of the engine. 
Possible indications of the cylinder head gasket leaking between adjacent cylinders are: 
e Loss of engine power 
e Engine misfiring 
e Poor fuel economy 
Possible indications of the cylinder head gasket leaking between a cylinder and an adjacent water jacket are: 
e Engine overheating 
е Loss of coolant 
e Excessive steam (white smoke) emitting from exhaust 
e Coolant foaming 


CYLINDER-TO-CYLINDER LEAKAGE TEST 


To determine if an engine cylinder head gasket is leaking between adjacent cylinders, follow the procedures in Oyl- 
inder Compression Pressure Test (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). An engine cylinder head 
gasket leaking between adjacent cylinders will result in approximately а 50–70% reduction in compression pressure. 


CYLINDER-TO-WATER JACKET LEAKAGE TEST 


WARNING: USE EXTREME CAUTION WHEN THE ENGINE IS OPERATING WITH COOLANT PRESSURE CAP 
REMOVED. 


VISUAL TEST METHOD 


With the engine cool, remove the coolant pressure cap. Start the engine and allow it to warm up until thermostat 
opens. 


If a large combustion/compression pressure leak exists, bubbles will be visible in the coolant. 


COOLING SYSTEM TESTER METHOD 


WARNING: WITH COOLING SYSTEM TESTER IN PLACE, PRESSURE WILL BUILD UP FAST. EXCESSIVE 
PRESSURE BUILT UP, BY CONTINUOUS ENGINE OPERATION, MUST BE RELEASED TO A SAFE PRESSURE 
POINT. NEVER PERMIT PRESSURE TO EXCEED 138 kPa (20 psi). 


Install Cooling System Tester 7700 or equivalent to pressure cap neck. Start the engine and observe the tester's 
pressure gauge. If gauge pulsates with every power stroke of a cylinder a combustion pressure leak is evident. 
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CHEMICAL TEST METHOD 


Combustion leaks into the cooling system can also be checked by using Bloc-Chek Kit C-3685-A or equivalent. 


Perform test following the procedures supplied with the tool kit. 


REMOVAL - CYLINDER HEAD 


. Perform fuel system pressure release procedure before attempting any repairs 
Remove clean air hose and air cleaner housing (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 


HOUSING - REMOVAL). 

Disconnect negative cable from battery. 

Drain cooling system. 

Remove engine cover. 

Remove coolant recovery bottle. 

Remove power steering pump and reposition. 
Remove windshield washer bottle. 
Disconnect breather hose. 


. Disconnect PCV hose. 

. Disconnect ignition coil electrical connectors. 
. Remove valve cover. 

. Raise vehicle. 

. Remove right splash shield. 

. Set engine to TDC. 

. Remove accessory drive belts (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 
. Remove lower A/C compressor bolts if equiped. 

. Remove lower A/C compressor mount. 

. Remove accessory drive belt lower idler pulley. 

. Remove crankshaft and water pump pulleys. 

. Remove right side engine mount bracket lower bolt. 

. Remove timing chain cover lower bolts. 

. Disconnect oxygen sensor electrical connectors. 

. Remove exhaust pipe at manaverter (AWD). 

. Remove manaverter support bracket retaining bolts (AWD). 

. Lower vehicle. 

. Remove power steering pump and set aside. 

. Support engine with suitable jack. 

. Remove right engine mount. 

. Remove accessory drive upper idler pulley. 

. Remove right upper engine mount bracket. 

. Remove accessory drive belt tensioner. 

. Remove upper timing chain cover retaining bolts. 

. Remove timing chain cover. 

. Remove timing chain tensioner. 

. Remove timing chain. 

. Remove timing chain guides. 

. Disconnect fuel line at the fuel rail. 

. Disconnect fuel injector electrical connectors. 

. Disconnect top engine electrical connectors and reposition harness. 
. Remove fuel rail. 

. Remove lower intake manifold support bracket retaining bolt. 
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43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 


NOTE: АП of the cylinder head bolts have captured 
washersEXCEPTthe front two (1). 


56. 
57. 
58. 


NOTE: Ensure cylinder head Бой holes in the 
block are clean, dry (free of residual oil or cool- 
ant), and threads are not damaged. 
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Disconnect electronic throttle control electrical connector. 

Disconnect map sensor electrical connector. 

Disconnect vacuum lines at intake. 

Remove intake manifold retaining bolts. 

Remove upper radiator hose retaining bolts. 

Remove intake manifold. 

Remove coolant outlet manifold and set aside. 

Remove ground strap at right rear of cylinder head. 

Remove oxygen sensor from maniverter (AWD). 

Remove maniverter heat shields (AWD). 

Remove maniverter retaining bolts (AWD). 

Remove maniverter from cylinder head and reposition out of the way (AWD). 
Remove camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - REMOVAL). 


Remove cylinder head bolts. 
Remove cylinder head from engine block. 


Inspect and clean cylinder head and block sealing 
surfaces. Refer to Cleaning and Inspection in this 
section for procedures. 
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CLEANING 


To ensure engine gasket sealing, proper surface preparation must be performed, especially with the use of alumi- 
num engine components and multi-layer steel cylinder head gaskets. 


NOTE: Multi-Layer Steel (MLS) head gaskets require a scratch free sealing surface. 


Remove all gasket material from cylinder head and block (Refer to 9 - ENGINE - STANDARD PROCEDURE). Be 
careful not to gouge or scratch the aluminum head sealing surface. 


Clean all engine oil passages. 


INSPECTION 


NOTE: Replacement cylinder heads will come complete with valves, seals, springs, retainers, keepers, lash 
buckets, and camshafts. 
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1. Oylinder head must be flat within 0.1 mm (0.004 
in.). 


2. Inspect camshaft bearing journals for scoring. 

. Remove carbon and varnish deposits from inside of 
valve guides with a reliable guide cleaner. 

4. Using a small hole gauge and a micrometer, mea- 
sure valve guides in 3 places top (1), middle (2), 
and bottom (3). (Refer to 9 - ENGINE - SPECIFI- 
CATIONS) Replace guides if they are not within 
specification. 

. Check valve guide height. 

. Prior to installing cylinder head, the cylinder block 
should be checked for flatness (Refer to 9 - 
ENGINE/ENGINE BLOCK - INSPECTION). 


INSTALLATION - CYLINDER HEAD 


Co 
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NOTE: Ensure cylinder head bolt holes in the 
block are clean, dry (free of residual oil or cool- 
ant), and threads are not damaged. 


NOTE: The Cylinder head bolts should be exam- 
ined BEFORE reuse. If the threads are necked 
down, the bolts should be replaced. 


Necking can be checked by holding a scale or straight 
edge against the threads. If all the threads do not con- 
tact the scale (2), the bolt should be replaced. 
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CAUTION: Always replace Ше variable valve timing 
filter screen (3) when servicing the head gasket or 
engine damage could result. 


1. Replace the variable valve timing filter screen (3). 


2. Place two pea size dots of RTV (1) on oylinder 
block as shown. 


3. Position the new cylinder head gasket on engine 
block with the part number facing up. Ensure gas- 
ket is seated over the locating dowels in block. 


4. Place two pea size dots of RTV (1) on oylinder 
head gasket as shown. 


NOTE: The head must be installed within 15 min- 
utes before the RTV skins. 


5. Position cylinder head onto engine block. 
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NOTE: The front two cylinder head bolts do not 
have captured washers. The washers must be 
installed with the bevel up towards the bolt head. 


8182ebe6 


6. Install washers (1) for the front two cylinder head --- — 
5 AD LR 
© © 
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7. Before installing the bolts, the threads should be 
lightly coated with engine oil. 

8. Install the cylinder head bolts and torque in the 
sequence shown above. 
e First: All to 30 N-m (25 ft. Ibs.) 
e Second: All to 61 М-т (50 ft. Ibs.) 
e Third: All to 61 М-т (45 ft. 16$.) 
e Fourth: All an additional 90? 


CAUTION: Do not use a torque wrench for the 
Fourth step. 


9. Install camshafts. (Refer to 9 - ENGINE/CYLINDER 
HEAD/CAMSHAFT(S) - INSTALLATION). 


10. Install cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER - INSTALLA- 
TION). 

11. Install maniverter/exhaust manifold to cylinder head. Torque fasteners to 34 N-m (25 ft.lbs.). 

12. Install heat shields.Torque fasteners to 9 N-m ( ). 


9. 


13. 
14. 
15. 
16. 
17. 
18. 
19. 


20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


32. 
33. 
34. 


1692 ENGINE 2.4L WORLD ———————— рМ 


Install oxygen sensor in maniverter. 

Install ground strap at right rear of cylinder head. 

Install coolant manifold. 

Install intake manifold. 

Install intake manifold bolts and torque to 24 N-m (18 ft.lbs.). 
Install upper radiator hose retaining bracket. 


Install timing chain (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT/CHAIN AND SPROCKETS - INSTAL- 
LATION). 


Install timing chain cover, torque тб bolts to 12 N-m (105 in.lbs.) and m8 bolts to 23 N-m (17 ft.lbs.). 
Connect cam sensor wiring connector. 

Install spark plugs and torque to 27 N-m (20 ft.lbs.). 

Install ignition coils and torque to 8 N-m (70 in.lbs.). 

Install power steering pump reservoir/bracket to cylinder head. 

Install exhaust pipe to manifold. Torque fasteners to 28 N-m (20 ft. Ibs.). 

Install accessory drive belts (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 
Connect engine coolant temperature sensor connector. 

Connect upper radiator hose. Connect heater hoses to thermostat housing. 

Install heater tube support bracket to cylinder head. 

Install fastener attaching dipstick tube to lower intake manifold 


Connect fuel supply line quick-connect at the fuel rail assembly (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/ 
QUICK CONNECT FITTING - STANDARD PROCEDURE). 


Fill cooling system (Refer to 7 - COOLING/ENGINE - STANDARD PROCEDURE). 
Connect negative cable to battery. 


Install clean air hose and air cleaner housing (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - INSTALLATION). 
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CAMSHAFT(S) 
DESCRIPTION 


Both camshafts have six bearing journal surfaces and two cam lobes per cylinder. Flanges on the third journal con- 
trol camshaft end play. Cam position sensors are located on the intake and exhaust camshafts on the rear of the 
cylinder head. 


OPERATION 


The camshaft is driven by the crankshaft via drive sprockets and a chain. The camshaft has precisely machined 
lobes to provide accurate valve timing and duration. 


STANDARD PROCEDURE 
MEASURING CAMSHAFT END PLAY 


1. Using a suitable tool, move camshaft as far rear- 
ward as it will go. 

2. Zero dial indicator. 

. Move camshaft as far forward as it will go. 


4. Record reading on dial indicator. For end play 
specification, (Refer to 9 - ENGINE - SPECIFICA- 
TIONS). 


5. If end play is excessive, check cylinder head and 
camshaft for wear; replace as necessary. 


со 
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REMOVAL 


1. Remove engine cover by pulling upward. 
2. Disconnect negative battery cable. 


3. Remove cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL). 


4. Raise vehicle. 
5. Remove right splash shield. 


81826337 
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6. Remove timing tensioner plug from front cover. 


7. Insert small allen wrench and lift ratchet (2) upward to release the tensioner. Leave the allen wrench installed 
during the remainder of this procedure. 


8. Insert wedge 9701 (1). 


о = 


a 
8181ab2f 
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9. Lightly tap Wedge 9701(2) into place. 


8181ab33 


10. Remove the front camshaft bearing cap. 

11. Slowly remove the remaining camshaft bearing 
bolts one turn at a time following the above 
sequence. 


81818e7a 


12. Remove intake camshaft (1) by lifting the rear of 


the camshaft upward. 


м4 


жү: 
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Го ВЮ 
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13. Rotate the camshaft while lifting out of the front 
bearing cradle. 


14. Lift the timing chain (2) off the sprocket (1). 
15. Remove exhaust camshaft. 


CLEANING 


Clean camshafts with a suitable solvent. 


INSPECTION 


1. Inspect camshaft bearing journals for damage and 
binding. If journals are binding, check the cylinder 
head for damage. Also check cylinder head oil 
holes for clogging. 

2. Check the cam lobe and bearing surfaces for 
abnormal wear and damage. Replace camshaft if 
defective. 


NOTE: If camshaft is replaced due to lobe wear or 
damage, always replace the lash buckets. 
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INSTALLATION 


1. 


Identify which front cam cap (1) is installed on the 
engine you are working on. 

. The cam cap (1) is numbered (2) either one, two, 
or three, this corresponds to the select fit bearing 
to use. 


3. Install the corresponding select fit bearing that will 


also be numbered (1) one, two, or three. 


4. Oil all of the camshaft journals with clean engine 


oil. 


5. Install exhaust camshaft and position on bearing 


journals in the cylinder head. 


6. Align exhaust cam timing mark so it is parallel to 
the cylinder head as shown. 
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7. Install timing chain onto exhaust cam sprocket 
making sure that the timing marks (1) on the 
sprocket and chain are aligned. 


8187abbb 


8. Install intake camshaft by raising the rear of the 
camshaft upward and roll the sprocket into the 
chain. 


81819eca 


9. Align the timing marks (1) on the intake cam 
sprocket with the mark in the chain. 
10. Position the intake camshaft into the bearing jour- 
nals in the cylinder head. 
11. Verify that the timing marks (1) are aligned on 
both camshafts and that the timing marks (3) are 
parallel with the cylinder head. 


8187abbb 


CAUTION: Install the front intake and exhaust camshaft bearing cap last. Ensure that the dowels are seated 
and follow torque sequence or damage to engine could result. 
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NOTE: If the front camshaft bearing cap is broken, the cylinder head MUST be replaced. 


12. Install intake and exhaust camshaft bearing caps 
slowly torque bolts in the sequence shown. 


13. Install the front intake and exhaust bearing cap 
and torque bolts in the sequence shown. 


14. Verify that all timing marks are aligned. 
15. Remove allen wrench from timing chain tensioner. 
16. Remove locking wedge 9701. 


17. Apply MOPAR® thread sealant to timing tensioner 
plug and Install. 


18. Install right splash shield. 


19. Install cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
INSTALLATION). 


20. Install engine cover. 

21. Connect negative battery cable. 
22. Fill cooling system. 

23. Fill with oil. 

24. Start engine and check for leaks. 
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COVER-CYLINDER HEAD 
REMOVAL 


1. 
2: 
3. 


Remove engine cover. 
Disconnect ignition coil electrical connectors. 


Disconnect PCV and make-up air hoses from cylin- 
der head cover. 


. Use compressed air to blow dirt and debris off the 


cylinder head cover prior to removal. 


. Remove cylinder head cover bolts. 
. Remove cylinder head cover from cylinder head. 


INSTALLATION 


1. 


Install new cylinder head cover gaskets (1,2). 


PM 


81826337 


81826305 


РМ 


2. 


Install studs in cover as shown. 


. Clean а! RTV from cylinder head. 
. Apply RTV to cylinder head/front cover joint. 


Install cylinder head cover assembly to cylinder 
head and install all bolts, ensuring the studs are 
located as shown. 


. Tighten bolts in sequence shown in Using a 2 step 


torque method as follows: 
a. Tighten all bolts to 4.5 N-m (40 in. Ibs.) 
b. Tighten all bolts to 10 N-m (90 in. 108.). 


. Install ignition coils. Tighten fasteners to 8 М-т (70 


in. Ibs.). 


. If the PCV valve was removed, tighten PCV valve 


to 4.5 N-m (40 in. Ibs.). 


. Connect PCV and make-up air hoses to cylinder 


head cover. 


10. Install engine cover. 
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DIAGNOSIS AND TESTING 
MECHANICAL VALVE TAPPET NOISE DIAGNOSIS 


A tappet-like noise may be produced from several items. Check the following items. 


STANDARD PROCEDURE - MEASURING VALVE LASH 


81868c56 


1. Remove engine cover. 


. Remove cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL). 


. Rotate camshaft so lobes are vertical. 

. Check clearance using feeler gauges. 

. Repeat for all tappets. 

. If clearance was too small Clearance too Small . 
. If clearance was too large Clearance too Large . 


№ 


чо ст ff с 


РМ-------------------------------- ENGINE 2.4L WORLD 9- 1703 


Clearance too Small 
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. Remove camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - REMOVAL). 

. Spec — measured - delta 

. Decrease bucket thickness by delta. 

. Install camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - INSTALLATION). 
. Verify that valve lash is correct. 


сл A O о ~ 
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Clearance too Large 
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Remove camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - REMOVAL). 
Measured — spec = delta 

Increase bucket thickness by delta. 

. Install camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - INSTALLATION). 
. Verify that valve lash is correct. 


REMOVAL 


л ого 


NOTE: This procedure is for in-vehicle service with сатзпайз installed. 


NOTE: Camshaft buckets must be replaced if cylinder head or camshafts are replaced. 


1. Remove oylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL). 


Remove camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - REMOVAL). 
Remove camshaft buckets. 

Repeat removal procedure for each camshaft bucket. 

. If reusing, mark each camshaft bucket for reassembly in original position. 


INSTALLATION 


c RON 


NOTE: If reinstalling original buckets they must go back in their original location or engine damage could 
result. 


1. Apply a light coat of clean engine oil to camshafts buckets prior to assembly. 
2. Install camshaft bucket into cylinder head. 
3. Repeat installation procedure for each camshaft bucket. 


NOTE: If installing new buckets, the valve lash procedure must be performed. 
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4. Install camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - INSTALLATION). 


5. Install cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLA- 
TION). 
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VALVES & SEATS-INTAKE/EXHAUST 
DESCRIPTION 


The valves are made of heat resistant steel. They have nitrided stems to prevent scuffing. Viton rubber valve stem 
seals are integral with the spring seats. The valves have a single bead lock keepers to retain the springs. 


OPERATION 


The four valves per cylinder (two intake and two exhaust) are opened by using direct acting buckets which are 
actuated by the camshaft. 


CLEANING 


1. Clean all valves thoroughly and discard burned, warped and cracked valves. 
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REMOVAL 
CYLINDER HEAD ON 


1. 


Remove cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL). 


. Remove camshafts (Refer to 9 - ENGINE/CYLIN- 


DER HEAD/CAMSHAFT(S) - REMOVAL). 


. Rotate crankshaft until piston is at TDC on com- 


pression. 


. With air hose attached to adapter tool installed in 


spark plug hole, apply 90-120 psi air pressure. 


. Using metric valve keeper remover (1), and remove 


valve spring keepers and retainer. 


. Remove valve spring(s). 
. Remove valve stem seal(s) by a using valve stem 


seal tool. 


CYLINDER HEAD OFF 


1. 


With cylinder head removed from cylinder block, 
place a ball of rags in the combustion chamber. 


. Using Snap On metric valve keeper remover (1) or 


equivalent, remove valve keepers with a downward 
push. 


. Remove retainer and springs. 
. Before removing valves, remove any burrs from 


valve stem lock grooves to prevent damage to 
the valve guides. Identify valves, locks and retain- 
ers to insure installation in original location. 


. Inspect the valves. (Refer to 9 - ENGINE/CYLIN- 


DER HEAD/VALVE SPRINGS - INSPECTION). 


INSPECTION 


1. 
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Whenever valves have been removed for inspection, reconditioning or replacement, valve springs should be 
tested for correct tension. Discard the springs that do not meet specifications. The following specifications apply 


to both intake and exhaust valves springs: 


e Valve Closed Nominal Tension—75 105. @ 38.0 mm (1.50 in.) 
e Valve Open Nominal Tension—134 105. @ 29.75 mm (1.17 in.) 
. Inspect each valve spring for squareness with a steel square and surface plate, test springs from both ends. If 


the spring is more than 1.5 mm (1/16 inch) out of square, install a new spring. 
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INSTALLATION 
CYLINDER HEAD ON 


1. Install valve seal/valve spring seat (3) assembly. 
Push the assembly down with appropriate size 
Socket to seat it onto the valve guide. 


2. Install valve spring (2) and retainer (4) with keep- 
ers (1). 


3. Place the valve keepers in the retainer. Using Snap 
On metric valve keeper installer (2) and remover 
(1) as a handle, install valve keepers with a down- 
ward push. 


4. Remove air hose and install spark plugs. 


5. Install camshafts (Refer to 9 - ENGINE/CYLINDER 
HEAD/CAMSHAFT(S) - INSTALLATION). 


6. Install cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
INSTALLATION). 


CYLINDER HEAD OFF 


1. Coat valve stems with clean engine oil and insert 
in cylinder head. 


2. Install new valve stem seals (3) on all valves using 
an appropriate sized socket to seat the seal/spring 
seat. The valve stem seals should be pushed firmly 
and squarely over valve guide. 


3. Install valve springs (2), retainers (4), and keepers 
(1) in place. 
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4. Using Snap-on metric valve keeper installer (2) and 
remover (1) as a handle, push downward to install 
keepers. 


5. Check the valve spring installed height B after 
refacing the valve and seat. Make sure measure- 
ments are taken from top of spring seat to the bot- 
tom surface of spring retainer. If height is greater 
than 38.75 mm (1.525 in.), install a 0.762 mm 
(0.030 in.) spacer under the valve spring seat to 
bring spring height back within specification. 
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PHASERS-CAMSHAFT 


REMOVAL 
1. Remove camshafts (Refer to 9 - ENGINE/CYLIN- 
DER HEAD/CAMSHAFT(S) - REMOVAL). 


2. Remove camshaft phaser (2) retaining bolt while 
holding the camshaft in place with a wrench (1). 


3. Remove phaser (2) assembly from camshaft. 


INSTALLATION 


CAUTION: Do not use an impact wrench to tighten 
camshaft sprocket bolts. Damage to the camshaft- 
to-sprocket locating dowel pin and camshaft 
phaser may occur. 


1. Install phaser (2) assembly on camshaft. 
2. Install phaser retaining bolt and torque while hold- 
ing camshaft in place with a wrench (1). 


3. Install camshafts (Refer to 9 - ENGINE/CYLINDER 
HEAD/CAMSHAFT(S) - INSTALLATION). 
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ENGINE BLOCK 
DESCRIPTION 


The die cast aluminum cylinder block is a two-piece assembly, consisting of the cylinder block and ladder frame. 
The block is an open deck design with cast in place cast iron cylinder liners. The cast iron cylinder liners are 
recessed below the aluminum deck surface. The ladder frame bolts to the cylinder block and does not incorporate 
the main bearing caps. This design offers a much stronger lower end and increased cylinder block and transaxle 
rigidity. The rear oil seal retainer is integral with the block and ladder frame. The ladder frame and block are ser- 
viced as an assembly. 

The engine build date is located on the bottom of the 


ladder frame just behind the oil pan. The date can be 
seen with the oil pan in place. 


81877211 


STANDARD PROCEDURE 
CYLINDER BORE HONING 


1. Used carefully, a quality commercially available cyl- 


inder bore resizing hone equipped with 220 grit 
stones, is the best tool for this honing procedure. In 
addition to deglazing, it will reduce taper and out- 
of-round as well as removing light scuffing, scoring (6 
or scratches. Usually a few strokes will clean up a : WSS CORN 
bore and maintain the required limits. о қ 
2. Deglazing of the cylinder walls may be done using а 
a quality commercially available cylinder surfacing SS S NUN 
hone, recommended tool C-3501 or equivalent, сее 
equipped with 280 grit stones, if the cylinder bore i d WA ON 
is straight and round. 20—60 strokes depending on м 
the bore condition, will be sufficient to provide а КУУУ ӨЛҮ 
satisfactory surface. Use a light honing oil. Do not СО ra AX 
use engine or transmission oil, mineral spirits 2505400 
ог kerosene. Inspect cylinder walls after each 20 9001904 
strokes. ; 
3. Honing should be done by moving the hone up and аа 


down fast enough to get а cross-hatch pattern. 
When hone marks intersect at 30-50 degrees, the 
cross hatch angle is most satisfactory for proper seating of rings. 


4. Acontrolled hone motor speed between 200—300 RPM is necessary to obtain the proper cross-hatch angle. The 
number of up and down strokes per minute can be regulated to get the desired 40—60 degree angle. Faster up 
and down strokes increase the cross-hatch angle. 


5. After honing, it is necessary that the block be cleaned again to remove all traces of abrasive. 
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CAUTION: Ensure all abrasives are removed from engine parts after honing. It is recommended that a solu- 
tion of soap and hot water be used with a brush and the parts then thoroughly dried. The bore can be 
considered clean when it can be wiped clean with a white cloth and cloth remains clean. Oil the bores after 


cleaning to prevent rusting. 


CLEANING 


Clean cylinder block thoroughly using a suitable cleaning solvent. 


INSPECTION 
ENGINE BLOCK 


1. Clean cylinder block thoroughly and check all core 
hole plugs for evidence of leaking. 


2. If new core plugs are to be installed, (Refer to 9 - 
ENGINE - STANDARD PROCEDURE - ENGINE 
CORE AND OIL GALLERY PLUGS). 

3. Examine block and cylinder bores for cracks or 
fractures. 

4. Check block deck surfaces for flatness. Deck sur- 


face must be within service limit of 0.050 mm 
(0.002 in.). 


CYLINDER BORE 


NOTE: The cylinder bores should be measured at 
normal room temperature, 21°C (70°F). 


The cylinder walls should be checked for out-of-round 
and taper with Tool C119 or equivalent (Refer to 9 - 
ENGINE - SPECIFICATIONS). If the cylinder walls are 
badly scuffed or scored, the cylinder block should be 
replaced, and new pistons and rings fitted. 


Measure the cylinder bore at three levels in directions 


aa) 


(3281 IN. Ж 
маза 


9509-27 


A and В. Тор measurement should be 10 mm (3/8 in.) down and bottom measurement should be 10 mm (3/8 in.) 


up from bottom of bore. (Refer to 9 - ENGINE - SPECIFICATIONS). 
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CRANKSHAFT 


STANDARD PROCEDURE 
MEASURING CRANKSHAFT END PLAY 


1. 


2. 


3. 
4. 


Mount a dial indicator (2) to front of engine with 
the locating probe on nose of crankshaft (1). 


Move crankshaft all the way to the rear of its 
travel. 
Zero the dial indicator. 


Move crankshaft all the way to the front and read 
the dial indicator. (Refer to 9 - ENGINE - SPECIFI- 
CATIONS) for end play specification. 


8164140d 


REMOVAL - CRANKSHAFT 


NOTE: Crankshaft can not be removed when engine is in vehicle. 


. Remove engine assembly from vehicle (Refer to 9 - ENGINE - REMOVAL). 

. Separate transaxle from engine. 

. Remove drive plate/flex plate. 

. Remove crankshaft rear oil seal (Refer to 9 - ENGINE/ENGINE BLOCK/CRANKSHAFT OIL SEAL - REAR - 
REMOVAL). 


. Mount engine on a suitable repair stand. 
. Drain engine oil and remove oil filter. 
. Remove crankshaft vibration damper (Refer to 9 - ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 


REMOVAL). 


. Remove engine mount support bracket. 

. Remove timing chain cover. 

. Remove the timing chain 

. Remove the oil pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 

. Remove balance shaft module. 

. Remove the crankshaft sprocket. 

. Remove crankshaft position sensor. 

. Remove all ladder frame bolts from the engine block. 

. Using a pry bar gently pry the ladder frame loose from the engine block dowel pins using the pry points cast 


into the block and ladder frame. 


. Ladder frame should be removed evenly from the cylinder block dowel pins to prevent damage to the dowel 


pins. 


NOTE: If piston/connecting rod replacement is necessary, remove cylinder head (Refer to 9 - ENGINE/CYL- 
INDER HEAD - REMOVAL). 
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18. Using а permanent ink or paint marker, identify cylinder number on each connecting rod сар. 


CAUTION: DO NOT use a number stamp or a punch to mark connecting rods. Damage to connecting rod 
could occur. 


19. Remove all connecting rod bolts and caps. Care should be taken not to damage the fracture rod and cap sur- 
faces. 


NOTE: Do not reuse connecting rod bolts. 
20. Remove main bearing caps. 


CAUTION: Use extreme care when handling crankshaft. Tone wheel damage can occur if crankshaft is mis- 
handled. 


21. Lift out crankshaft from cylinder block. Do not damage the main bearings or journals when removing the crank- 
shaft. 


INSPECTION 


The crankshaft journals should be checked for exces- 
sive wear, taper and scoring. Limits of taper or out of 
round on any crankshaft journals should be held to 
0.025 mm (0.001 in.). Journal grinding should not 
exceed 0.305 mm (0.012 in.) under the standard jour- 
nal diameter. DO NOT grind thrust faces of No. 3 main 
bearing. DO NOT nick crank pin or bearing fillets. After 
grinding, remove rough edges from crankshaft oil 
holes and clean out all passages. 


RRO9B56 


INSTALLATION - CRANKSHAFT 


The crankshaft is supported in five main bearings. All upper bearing shells in the crankcase have oil grooves and 
holes. All lower bearing shells are smooth. Crankshaft end play is controlled by a two piece thrust bearing on the 
number three main bearing journal. 


1. Install the main bearing upper shells with the lubrication groove and oil hole in the engine block. 
2. Make certain oil holes in block line up with oil hole in bearings and bearing tabs seat in the block tab slots. 


NOTE: If the crankshaft is sent out for machine work, it must be balanced as an assembly with the target 
ring installed. 


3. Clean crankshaft and target ring with MOPAR® Brake Parts cleaner and dry with compressed air to ensure that 
the crankshaft mating surface and target ring mounting holes are free from oil and lock patch debris. 


NOTE: Always use NEW mounting screws whether installing original or new target ring. 


4. Install NEWmounting screws finger tight starting with the #1 location. Make sure engagement occurs with the 
shoulder of the screws and mounting hole before starting all other screws. 


5. Torque all mounting screws with T30 torx bit to 13 Nm (110 in-lbs) following the torque sequence. 


NOTE: Lightly apply trans gel to thrust bearings to hold bearings in block. 
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6. Install thrust bearings (3) in block. 


CAUTION: Do not get oil on the ladder frame mat- 
ing surface. It will affect the ability of the RTV to 
seal the ladder frame to cylinder block. 


7. Oil the bearings and journals. Install crankshaft in || | | | || 


engine block. 


8. Install lower main bearings (1) into main bearing 
cap. Make certain the bearing tabs are seated into 
the bearing cap slots. 


9. Before installing the bolts the threads should be 

clean and dry. 

10. Install main bearing caps to engine block, install © | 
bolts finger tight. 


11. To ensure correct thrust bearing alignment, per- 
form the following steps: 


e Step 1: Rotate crankshaft until number 4 piston is at TDC. 
e Step 2: Move crankshaft rearward to limits of travel. 
e Step 3: Then, move crankshaft forward to limits of travel. 


e Step 4: Wedge an appropriate tool between the rear of the cylinder block and the rear crankshaft counter- 
weight. This will hold the crankshaft in it's furthest forward position. 


12. Tighten bolts (1-10) again to 41 N-m (30 ft. lbs.) in sequence shown. 
13. Remove wedge tool used to hold crankshaft. 
14. Check the crankshaft turning torque, it should not exceed 5.6 N-m (50 іп. 16$.). 


15. Check crankshaft end play (Refer to 9 - ENGINE/ENGINE BLOCK/CRANKSHAFT - STANDARD PROCE- 
DURE). 


16. Install connecting rod bearings and caps. Do Not Reuse Connecting Rod Bolts. Torque connecting rod bolts 
to 27 N-m (20 ft. lbs.) plus 1/4 turn. 


17. Install the ladder frame assembly (Refer to 9 - ENGINE/ENGINE BLOCK/LADDER FRAME - INSTALLATION). 
18. Install the balance shaft module (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - INSTALLATION). 

19. Install the oil pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 

20. Install crankshaft position sensor. 

21. Install cylinder head if it was removed (Refer to 9 - ENGINE/CYLINDER HEAD - INSTALLATION). 

22. Install front crankshaft sprocket. 


23. Install the timing chain (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
INSTALLATION). 


24. Install the timing chain front cover. 
25. Install front crankshaft oil seal. 
26. Install engine mount support bracket. 


27. Install crankshaft vibration damper (Refer to 9 - ENGINE/ENGINE BLOCK/VIBRATION DAMPER - INSTALLA- 
TION). 


28. Remove engine from repair stand and position on Special Tools 6135 and 6710 Engine Dolly and Cradle. Install 
safety straps around the engine to cradle and tighten and lock them into position. 


29. Install crankshaft rear oil seal (Refer to 9 - ENGINE/ENGINE BLOCK/CRANKSHAFT OIL SEAL - REAR - 
INSTALLATION). 


30. Install drive plate/flex plate. Apply Mopar® Lock & Seal Adhesive to bolt threads and tighten to 95 N-m (70 ft. 
Ibs.). 


31. Attach transaxle to engine. Tighten attaching bolts to 101 N-m (75 ft. Ibs.). 
32. Install the engine assembly (Refer to 9 - ENGINE - INSTALLATION). 

33. Install new oil filter and fill with oil. 

34. Start engine and check for leaks. 


817ed42a 
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SEAL-FRONT CRANKSHAFT OIL 


REMOVAL 
1. Remove the crankshaft vibration damper (Refer to 
9 -  ENGINE/ENGINE — BLOCK/VIBRATION 


DAMPER - REMOVAL). 


2. Remove front crankshaft oil seal (1) by prying out 
with a screw driver (2). Be careful not to damage 
the cover seal surface. 


INSTALLATION 


1. Place seal (1) onto Seal installer 9506 (2) with seal 
spring towards the inside of engine. 


PM 
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8181365 
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2. Install new seal (1) by using Seal installer 9506 (2) 
and crankshaft damper bolt (3). 


N РА 15 "T 


3. Press seal into front cover until Seal Installer 9506 


(1) seats against timing chain cover (3). 
4. Remove seal installer 9506 (1). 


5. Install crankshaft vibration damper (Refer to 9 - 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
INSTALLATION. 


81818955 
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SEAL- REAR CRANKSHAFT OIL 
REMOVAL 


1. Remove transaxle 
2. Remove flex plate bolts and discard. 
3. Remove flex plate (1). 


4. Insert a 3/16 flat bladed screwdriver (7) between 
the dust lip (8) and the metal case (4) of the crank- 
shaft seal (1). Angle the screwdriver through the 
dust lip against metal case of the seal. Pry out 
Seal. 


CAUTION: Do not permit the screwdriver blade to 
contact crankshaft seal surface. Contact of the 
screwdriver blade against crankshaft edge (cham- 
fer) is permitted. 


PM 
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817e2026 
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INSTALLATION 


CAUTION: If a burr or scratch is present on the 
crankshaft edge (chamfer), cleanup with 400 grit 
sand paper to prevent seal damage during instal- 
lation of new seal. 


NOTE: When installing seal, no lube on seal is 
needed. 


1. 


Place Special Tool 9509 (3) Seal Guide on crank- 
shaft. 


. Position seal (2) over guide tool. Guide tool should 


remain on crankshaft during installation of seal. 
Ensure that the lip of the seal is facing towards the 
crankcase during installation. 


. Drive the seal into the block using Special Tool 


9706 (1) and handle C-4171 (4) until the tool bot- 
toms out against the block. 


. Install flex plate (1). Install new flex plate bolts and 


torque to 95 N-m (70 ft. Ibs.). 


. Install transaxle. Refer to TRANSMISSION/TRANS- 


AXLE - INSTALLATION for procedure. 
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PISTON 4 ROD-CONNECTING 
DESCRIPTION 


The pistons are made of a cast aluminum alloy. The pistons have pressed-in pins attached to forged connecting 
rods. The pistons pin is offset 0.8 mm (0.0314 in.) towards the thrust side of the piston. The connecting rods are a 
cracked cap design and are not repairable. The pistons with rings and connecting rods are serviced as an assembly. 


STANDARD PROCEDURE 
PISTON TO CYLINDER BORE FITTING 


NOTE: Pistons and cylinder bores should be mea- 
sured at normal room temperature, 21°C (70°F). 


Piston and cylinder wall must be clean and dry. Piston 

diameter should be measured 90 degrees to piston 

pin (1). 

1. Measurement should be taken approximately 16 
mm (0.629 in.) from the bottom of the skirt (2) as 
shown in. 


80f9ce4f 


NOTE: Correct piston to bore clearance must be 


established in order to assure quiet and economi- B 
cal operation. EIE 
FRONT А 
2. Oylinder bores should be measured halfway down 
the cylinder bore and transverse (measurement 10 mm - 
) : М (3/8 IN.)— 
location В) to the engine crankshaft center line MIDDE 
shown in. Refer to for Engine Specifications (Refer OF 
to 9 - ENGINE - SPECIFICATIONS). BORE 
10mm - 
(3/8 IN.) 
USE FOR 
SIZING 


PISTON 


9509-27 


REMOVAL 


NOTE: Pistons, rings, and rods are serviced as an assembly. 


CAUTION: АН four piston/rod assemblies must be replaced as a set or engine damage may result. 


1. Remove engine (Refer to 9 - ENGINE - REMOVAL). 
2. Separate engine from transaxle. 
3. Remove cylinder head (Refer to 9 - ENGINE/CYLINDER HEAD - REMOVAL). 
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4. Remove oil pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 
5. Remove balance shaft assembly. 


NOTE: Remove any carbon build up prior to piston removal. 


6. Remove top ridge of cylinder bores with a reliable ridge reamer before removing pistons from cylinder block. Be 
sure to keep tops of pistons covered during this operation. 


7. Rotate crankshaft so that each connecting rod is centered in cylinder bore. 
8. Using a permanent ink or paint marker, identify cylinder number on each connecting rod cap. 


CAUTION: DO NOT use a number stamp or a punch to mark connecting rods, as damage to connecting rod 
could occur. 


CAUTION: Care must be taken not to damage the fractured rod and cap joint surfaces, as engine damage 
many occur. 


9. Remove connecting rod bolts and cap. 
NOTE: Do not reuse connecting rod bolts. 


10. Carefully push each piston and rod assembly out of cylinder bore. Re-install bearing cap on the mating rod. 
11. Repeat procedure for each piston and connecting rod assembly. 


INSTALLATION 
1. Install piston rings on piston (Refer to 9 - ENGINE/ 


ENGINE BLOCK/PISTON RINGS - INSTALLA- 
TION). Oc NO 


2. Before installing pistons and connecting rod 
assemblies into the bore, be sure that compression 
ring gaps are staggered so that neither is in line 


with oil ring rail gap. 

3. Before installing the ring compressor, make sure {= FRONT OF ENGINE 
the oil ring expander ends are butted and the rail 
gaps located as shown above. As viewed from the 
top of the piston. 


4. Immerse the piston head and rings in clean engine 
oil, slide the ring compressor, over the piston. Be (4) (3) 
sure position of rings does not change during 9509-46 
this operation. 
5. The directional arrow stamped on the piston should face toward the front of the engine. 


6. Rotate crankshaft so that the connecting rod journal is on the center of the cylinder bore. Lubricate connecting 
rod journal with clean engine oil. 


NOTE: There are three different size rod bearings, perform rod bearing selection procedure. 


7. The rod bearing sizes are indicated on the nose of the crankshaft. 
8. Install connecting rod upper bearing half into connecting rod. 


9. Tap the piston down in cylinder bore, using a hammer handle. At the same time, guide connecting rod into posi- 
tion on connecting rod journal. 


NOTE: The connecting rod cap bolts should NOT be reused. 


10. Before installing the NEW bolts, the threads should be coated with clean engine oil. 

11. Install connecting rod lower bearing half into connecting rod cap. Install connecting rod cap. 

12. Install each bolt finger tight then alternately torque each bolt to assemble the cap properly. 

13. Tighten the connecting rod bolts using the 2 step torque-turn method. Tighten according to the following values: 
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CAUTION: Do not use a torque wrench for the second step. 


1. Tighten the bolts to 27 М-т (20 ft. Ibs.). 
2. Tighten the connecting rod bolts an additional 1/4 TURN. 
14. Using a feeler gauge, check connecting rod side clearance. (Refer to 9 - ENGINE - SPECIFICATIONS) for 
connecting rod side clearance. 
15. Install the ladder frame. 
16. Install oil pump/Balance Shaft Carrier Assembly 
(Refer to 9 - ENGINE/VALVE TIMING/BALANCE 
SHAFT CARRIER - INSTALLATION). 


17. Install oil pan (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - INSTALLATION). 

18. Install cylinder head (Refer to 9 - ENGINE/CYLIN- 
DER HEAD - INSTALLATION). 
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BEARINGS-MAIN 
STANDARD PROCEDURE - MAIN BEARING SELECTION 


NOTE: There are three different possibilities for the upper main bearings and five different lower main bear- 
ings. The upper and lower bearing shells are not interchangeable. 


The lower main bearing identification is stamped in the nose of the crankshaft (1). There are 5 different bearing 
sizes available 0 through 4. 


CRANKSHAFT IDENTIFICATION LOWER CRANKSHAFT BEARING SELECTION 
JOURNAL DIAMETER DIMENSION LOWER MAIN BEARING LOWER MAIN BEARING 
GRADE SIZE CLASSIFICATION DIMENSION 


о | м | (Рико Вей 


т Em  — i8mgy — | 20m 


The upper main bearing shell identification is located in the middle of cylinder block on the right side of the engine 
when viewing from the flywheel. There are three different size bearings available. 


UPPER MAIN BEARING SELECTION 


CYLINDER BLOCK IDENTIFICATION UPPER CRANKSHAFT BEARING SELECTION 
UPPER MAIN BEARING UPPER MAIN BEARING 
МАДРЕ А А PENSION SIZE CLASSIFICATION DIMENSION 
р мт (Back 
2 o Color 


1 1 
( 
3 (Green 
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BEARINGS-CONNECTING ROD 


STANDARD PROCEDURE 
CONNECTING ROD - FITTING 


There are three different sizes of rod bearings available. Connecting rod bearing identification can be found on the 
nose of the crankshaft. Use the table below for proper bearing selection. 


CONNECTING ROD BEARING SELECTION 


CONNECTING ROD 
DIMENSION BEARING 
CLASSIFICATION 


CRANKSHAFT PIN CONNECTING ROD 
DIAMETER GRADE BEARING DIMENSION 


i (Black 
E (No Color 
В (Green 


1. For measuring connecting rod bearing clearance 
procedure and use of Plastigage (Refer to 9 - 
ENGINE - STANDARD PROCEDURE) For bearing 
clearance refer to Engine Specifications. (Refer to 
9 - ENGINE - SPECIFICATIONS). 


СО, 
e JS 
NOTE: The rod bolts should not be reused. AN 
d 
2. Before installing the NEW rod bolts the threads and 7 Cy 45 | 
under the bolt head should be oiled with clean CS / 


епді il. PE 
gine oi | | 2224 (4 ky 7 
3. Install each bolt finger tight then alternately torque М Г 
each Бой to assemble the cap properly. А o Il » 
4. Tighten the connecting rod bolts using the 2 step о Oc | \ 6 
torque-turn method. Tighten according to the fol- У / Ж 
lowing values: / 80c99f96 


CAUTION: Do not use a torque wrench for the sec- 
ond step. 


1. Tighten the bolts to 27 N-m (20 ft. Ibs.). 
2. Tighten the connecting rod bolts an additional 90°. 


5. Using a feeler gauge, check connecting rod side 
clearance. Refer to clearance specifications (Refer 
to 9 - ENGINE - SPECIFICATIONS). 
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RINGS-PISTON 


STANDARD PROCEDURE 
PISTON RING - FITTING 


1. Wipe cylinder bore clean. Insert ring and push 
down with piston to ensure it is square in bore. The 
ring gap measurement must be made with the ring 
positioning at least 12 mm (0.50 inch) from bottom 
of cylinder bore. Check gap with feeler gauge. 
Refer to Engine Specifications. 


9309-157 


2. Check piston ring to groove side clearance. Refer 
to Engine Specifications. 


808aadca 
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REMOVAL 
1. Using a suitable ring expander, remove upper and 
intermediate piston rings. 


2. Remove the upper oil ring side rail, lower oil ring 
side rail and then oil ring expander from piston. 


3. Clean ring grooves of any carbon deposits. 


INSTALLATION 


NOTE: The identification mark on face of upper 
and intermediate piston rings must point toward 
top of piston. 


CAUTION: Install piston rings in the following 
order: 


. Oil ring expander. 

. Upper oil ring side rail. 

. Lower oil ring side rail. 

. No. 2 Intermediate piston ring. 

. No. 1 Upper piston ring. 

1. Install oil ring expander. 

2. Install upper side rail first and then the lower side 


ar оз го — 
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2 < + n. 
| / В 9409-182 


9409-184 


rail. Install the side rails by placing one end between the piston ring groove and the ой ring ехрапдег. Hold end 
firmly and press down the portion to be installed until side rail is in position. Do not use a piston ring expander. 


NOTE: The compression rings are marked Y1 for the upper compression ring and Y2 for the second com- 


pression ring. These markings must face upward. 


3. Install No. 2 piston ring and then No. 1 piston ring. 


4. Position piston ring end gaps as shown in. 


5. Position oil ring expander gap at least 45? from the 
side rail gaps but not on the piston pin center or 
on the thrust direction. Staggering ring gap is 
important for oil control. 


Oc Яо 


«= FRONT OF ENGINE 


<< = > 9509-46 
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DAMPER-VIBRATION 
REMOVAL 


1. Remove accessory drive belts (Refer to 7 - COOL- 
ING/CCESSORY ODRIVE/DRIVE BELTS - 
REMOVAL). 


2. Install Damper holder 9707 (1). 
3. Remove crankshaft damper bolt. 
4. Pull damper off crankshaft. 


INSTALLATION 


1. Install crankshaft damper. 


2. Apply clean engine oil crankshaft damper bolt 
threads and between bolt head and washer. Torque 
bolt to 210 М.т (155 ft. Ibs.). 

3. Install accessory drive belts (Refer to 7 - COOL- 
ING/ACCESSORY . DRIVE/IDRIVE BELTS - 
INSTALLATION). 
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81892540 


НЕ MENS 


81892540 
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FRAME-LADDER 
REMOVAL 


PM 


1. Remove oil pan (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - REMOVAL). 

2. Remove oil pump/balance shaft assembly (Refer to 
9 -  ENGINE/LUBRICATION/OIL PUMP 
REMOVAL). 

3. Remove ladder frame retaining bolts. 

4. Remove ladder frame using pry points cast in the 
rear of the block (1). 


8187c841 


5. To assist in removing the ladder frame another (1) 
pry points cast in the left side of the block. 


8187c86f 


CLEANING 


Clean ladder frame with a plastic or wooden scraper and a suitable solvent. 
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INSTALLATION 


1. Apply a 2 mm bead of sealant as shown. 


8186540e 


2. Install bolts and torque shown following a three 
step method. 


e First: All to 20 N-m (15 ft. 105.) 
e Second: All to 49 М-т (36 ft. Ibs.) 
e Third: All to 49 N-m (36 ft. Ibs.) 


3. Install oil pan (Refer to 9 - ENGINE/LUBRICATION/ 
OIL PAN - INSTALLATION). 


818670ab 
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ENGINE MOUNTING 
DESCRIPTION 


The engine mounting system consists of a four-point system utilizing two load-carrying mounts and two torque con- 
trolling mounts. The load-carrying mounts are located on each frame rail. The right mount is a hydro-elastic mount 
and left mount is a conventional elastomeric isolator. The two torque controlling mounts are attached to a fore/aft 
member and the front and rear of the engine. 


OPERATION 


The four-point engine mounting system minimizes the transmission of structure-borne engine noise to the passenger 
compartment. The load-carrying right and left mounts dampen and isolate vertical motion and vibration. The front 
and rear mount absorb torque reaction forces and torsional vibrations. 


РМ 


MOUNT-LEFT 
REMOVAL 


оо моол һо № = 


. Remove air cleaner assembly. 

. Disconnect negative cable from battery. 
. Remove POM. 

. Remove PCM mounting bracket. 

. Support transaxle with a suitable jack. 


Remove left mount through bolt (3). 


. Remove mount to transaxle bolts (5). 
. Remove left mount bracket (4). 
. Remove left mount bracket to body frame rail fas- 


teners. 


10. Remove mount. 


INSTALLATION 


1: 
2. 


= © ON Фф 


Install mount. 


Install left mount to frame rail bolts and torque to 
28N-m (250 in. 16$.). 


. Install left mount bracket (4). 
. Install mount to transaxle bolts (5) and torque to 68 


Мет (50 ft.lbs.). 


. Install mount through bolt (3) and torque to 115 


Мет (85 ft.Ibs.). 


. Remove jack. 

. Install PCM mounting bracket. 

. Install PCM. 

. Connect negative battery cable. 
. Install air cleaner assembly. 
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MOUNT-RIGHT 
REMOVAL 


1. 


e 


Oo оо о 


Remove coolant reservoir and set aside. 


2. Remove power steering reservoir and set aside. 
3. 
4. Remove power steering line support bracket from 


Remove windshield washer bottle. 


engine mount. 


Support transaxle with a block of wood and a suit- 
able jack. 


Remove engine mount through bolt (4). 
Remove engine mount bracket bolts (3). 
Remove engine mount retaining bolts. 
Remove engine mount. 


INSTALLATION 


1: 
2. 


Install engine mount. 


Install engine mount retaining bolts and torque to 
28 М.т (250 in. 105.). 


. Install engine mount bracket and torque bolts (3) to 


68 N-m (50 ft. Ibs.). 


. Install engine mount through bolt (4) and torque to 


115 N-m (85 ft. Ibs.). 


. Remove jack. 
. Install power steering line support bracket at 


engine mount. 


. Install windshield washer bottle. 
. Install power steering reservoir. 
. Install coolant reservoir. 
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MOUNT-FRONT 
REMOVAL 


1. Raise vehicle. 
. Remove fore aft member (3) to mount (4) bolts. 
. Remove mount through bolt (1). 


. Remove fore aft member (3) mounting bolts and 
remove. 


5. Remove front mount (4). 


~ о ~ 


INSTALLATION 

1. Install mount (4) and tighten bolts. 

2. Install fore aft member (3) and tighten bolts. 
3. Install mount through bolt (1) and tighten. 
4. Lower vehicle. 
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| (4) 
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MOUNT-REAR 
REMOVAL 


1. Remove rear mount retaining bolts (4). 

2. Remove rear mount through bolt (1). 

3. Remove oxygen sensor connector (2) from mount. 
4. Remove rear mount (3). 


INSTALLATION 

1. Install rear mount (3). 

2. Install rear mount retaining bolts (4) and tighten. 
3. Install rear mount through bolt (1) and tighten. 
4 


. Install oxygen sensor connector (2) retainer to 
mount (3). 


PM 
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LUBRICATION 
DESCRIPTION 


The lubrication system is a full-flow filtration, pressure feed type. The oil pump is mounted in the ladder frame and 
chain driven by the crankshaft. 


OPERATION 


Engine oil drawn up through the pickup tube and is pressurized by the oil pump and routed through the full-flow filter 
to the main oil gallery running the length of the cylinder block. A diagonal hole in each bulkhead feeds oil to each 
main bearing. Drilled passages within the crankshaft route oil from main bearing journals to connecting rod journals. 
Balance shaft lubrication is provided through an internal oil passage. A vertical hole at the number one bulkhead 
routes pressurized oil through a filter screen and head gasket up to the cylinder head. The oil then divides into three 
passages; one to the intake cam phaser, one to the exhaust cam phaser and one to the camshafts. The passage 
to the camshafts divides to feed both of the hollow camshafts at the second cam journal.The rest of cam journals 
are feed oil through the hollow camshafts. The #1 cam journals are feed oil through the VVT oil passages. Oil 
passages to the phasers are directed through the OCV (oil control valves) to the #1 journals. The oil then flows 
through the camshafts then to the cam phasers. Oil returning to the pan from pressurized components supplies 
lubrication to the valve stems, cam lobes, and tappets. Cylinder bores and wrist pins are splash lubricated from 
directed slots on the connecting rod thrust collars. 


DIAGNOSIS AND TESTING 


CHECKING ENGINE OIL PRESSURE 

1. Disconnect and remove oil pressure switch. (Refer to 9 - ENGINE/LUBRICATION/OIL PRESSURE SENSOR/ 
SWITCH - REMOVAL) 

2. Install Special Tools C-3292 Gauge with 8406 Adaptor fitting. 


3. Start engine and record oil pressure. Refer to Specifications for correct oil pressure requirements. (Refer to 9 - 
ENGINE - SPECIFICATIONS) 


CAUTION: If oil pressure is 0 at idle, do not perform the 3000 RPM test 


4. |f oil pressure is 0 at idle, shut off engine. check for pressure relief valve stuck open, a clogged oil pick-up 
screen or a damaged oil pick-up tube O-ring. 


. Remove oil pan and inspect for debris. 

. Remove pressure relief valve and inspect, if damaged replace pressure relief valve. 
. If pressure relief valve is ok, replace balance shaft module assembly. 

. After test is complete, remove test gauge and fitting. 


. Install oil pressure switch and connector. (Refer to 9 - ENGINE/LUBRICATION/OIL PRESSURE SENSOR/ 
SWITCH - INSTALLATION). 
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OIL 


STANDARD PROCEDURE 
ENGINE OIL LEVEL CHECK 


PM 


81884c72 


NOTE: The engine must be HOT when checking oil level. 


The best time to check engine oil level is after the engine is at operating temperature. Allow the engine to be shut 


off for at least 5 minutes before checking oil level. 


Checking the oil while the vehicle is on level ground 
will improve the accuracy of the oil level reading. 
Remove dipstick (1), and observe oil level. Add oil 
only when the level is at or below the SAFE mark. If 
the oil level is in the safe (2) range, do not add oil. 


CAUTION: Do not operate engine if the oil level is 
above the MAX mark on the dipstick. Excessive oil 
volume can cause oil aeration which can lead to 
engine failure due to loss of oil pressure or 
increase in oil temperature. 


CHECK WITI 


818220bb 


РМ 


ENGINE ОП AND FILTER CHANGE 


WARNING: NEW OR USED ENGINE OIL CAN BE 
IRRITATING TO THE SKIN. AVOID PROLONGED 
OR REPEATED SKIN CONTACT WITH ENGINE OIL. 
CONTAMINANTS IN USED ENGINE OIL, CAUSED 
BY INTERNAL COMBUSTION, CAN BE HAZARD- 
OUS TO YOUR HEALTH. THOROUGHLY WASH 
EXPOSED SKIN WITH SOAP AND WATER. DO NOT 
WASH SKIN WITH GASOLINE, DIESEL FUEL, THIN- 
NER, OR SOLVENTS, HEALTH PROBLEMS CAN 
RESULT. DO NOT POLLUTE, DISPOSE OF USED 
ENGINE OIL PROPERLY. CONTACT YOUR DEALER 
OR GOVERNMENT AGENCY FOR LOCATION OF 
COLLECTION CENTER IN YOUR AREA. 


Change engine oil at mileage and time intervals 
described in the Maintenance Schedule (Refer to 
LUBRICATION & МАІМТЕМАМСЕ/МАІМТЕМАМСЕ 
SCHEDULES - DESCRIPTION). 


1. Run engine until achieving normal operating temperature. 
Position the vehicle on a level surface and turn engine off. 


Remove oil fill cap. 
Raise vehicle on hoist. 


oar wh 


7. Remove oil filter (1) (Refer to 9 - ENGINE/LUBRI- 
CATION/OIL FILTER - REMOVAL). 
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818231ac 


Place a suitable oil collecting container under oil pan drain plug (2). 


Remove oil pan drain plug (2) or and allow oil to drain into collecting container. Inspect drain plug threads for 
stretching or other damage. Replace drain plug and gasket if damaged. 
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8. Install oil pan drain plug (2). Torque drain plug to 
28 М.т (20 ft. Ibs.). 


818231ac 


9. Install new oil filter (Refer to 9 - ENGINE/LUBRI- 
CATION/OIL FILTER - INSTALLATION). 

10. Lower vehicle and fill crankcase with specified 
type and amount of engine oil (Refer to LUBRI- 
CATION & MAINTENANCE/SPECIFICATIONS - 
FLUID CAPACITIES) and (Refer to LUBRICA- 
том в MAINTENANCE/FLUID TYPES - 
DESCRIPTION). 

11. Install oil fill cap. 

12. Start engine and inspect for leaks. 

13. Stop engine and inspect oil level. 


818231a8 


OIL FILTER SPECIFICATION 
All engines are equipped with a high quality full-flow, disposable type oil filter. Replace oil filter with a Mopar? or the 
equivalent. 


USED ENGINE OIL DISPOSAL 


Care should be exercised when disposing used engine oil after it has been drained from a vehicle engine. Refer to 
the WARNING listed above. 
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FILTER-OIL 
REMOVAL 


CAUTION: When servicing the oil filter avoid 
deforming the filter can by installing the remove/ 
install tool band strap against the can to base lock 
seam. The lock seam joining the can to the base is 
reinforced by the base plate. 


1. Using a suitable filter wrench, turn oil filter (1) 
counterclockwise to remove. 


INSTALLATION 


1. Clean and check filter mounting surface. The sur- 
face must be smooth, flat and free of debris or 
pieces of gasket. 

2. Lubricate new oil filter gasket. 

3. Screw oil filter (1) on until the gasket contacts 
base. Tighten to 21 N-m (15 ft. Ibs.). 
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PAN-OIL 
REMOVAL 


1. Raise vehicle on hoist. 

2. Drain engine oil. 

3. Remove accessory drive belt splash shield. 

4. Remove lower A/C compressor mounting bolt (if 
equipped). 

5. Remove A/C mounting bracket. 


NOTE: Do not use pry points in block to remove 
oil pan. 


6. Remove oil pan retaining bolts. 
7. Using a putty knife (1), loosen seal around oil pan 


(2). 


8. Remove oil pan (2). 


INSTALLATION 


1. Apply Mopar? Engine RTV GEN П at the front 
cover to engine block parting lines (1). 


PM 
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. Apply a 2 mm bead of Mopar® Engine RTV GEN II 
around the oil pan as shown. 


81834782 


Tighten screws to 12 N-m (105 in. 16$.). 

Install oil drain plug. 

. Lower vehicle and fill engine crankcase with proper oil to correct level. 
. Start engine and check for leaks. 
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VALVE-OIL PRESSURE RELIEF 
REMOVAL 


1. 


Remove oil pan (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - REMOVAL) 


. Remove pressure regulating valve cap (2). 
. Remove pressure regulating valve spring (3) and 


valve (4). 


INSPECTION 


NOTE: Pressure regulating valve (4) can be ser- 
vice separately from the oil pump assembly. 


1. 


Inspect pressure relief valve (4) scoring, gouging, 
or debris. Replace as needed. 


. Inspect the pressure relief valve bore in the pump 


for scoring, gouging, or debris. 


. If pump bore is damaged, replace balance shaft 


module. 
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INSTALLATION 

1. Lightly coat pressure regulating valve with clean 
engine oil and install valve (4). 

2. Install spring (3) and cap (2). 

З. Torque cap to 42 М-т (31 Ibs.ft.). 


81822247 
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PUMP-OIL 
DESCRIPTION 


The oil pump is integral to the balance shaft module 
(BSM) (2). The oil pump cannot be disassembled for 
inspection. The pressure relief valve is serviceable 
and can be removed and inspected. The BSM can be 
identified by the plastic end caps (1). 


REMOVAL 


1. Remove oil pan (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - REMOVAL). 


2. Мак the chain (4) and the sprocket (5) for 
reassembly. 


PM 
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3. Push tensioner toward Ше front of the vehicle. 


4. Install 9703 (4). 
. Remove BSM mounting bolts and discard. 


6. Lower the back of the BSM and remove sprocket 
from chain. 


7. Remove BSM from the engine. 


сл 


INSTALLATION 


CAUTION: Do not reuse Balance Shaft Module 
(BSM) to engine block bolts. Always discard bolts 
after removing. Failure to replace bolts can result 
in engine damage. 


1. Align marks on oil pump sprocket (5) and chain (4). 
2. Install chain on sprocket. 


3. Pivot BSM assembly upwards toward the engine 
block. 
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4. Start new BSM mounting bolts by hand. 


NOTE: Use a three step procedure when torqueing 
BSM mounting bolts. 


5. Torque BSM mounting bolts to 15 N-m (11 ft. 16$.) 
as shown. 


6. Torque BSM mounting bolts to 29 N-m (22 ft. 16$.) 
as shown. 


7. Rotate bolts an additional 90° as shown. 


8. Remove tensioner pin 9703 (4). 


Install oil pan (Refer to 9 - ENGINE/LUBRICATION/ 
OIL PAN - INSTALLATION). 


10. Fill with oil. 
11. Start engine and check for leaks. 
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SENSOR/SWITCH-ENGINE OIL PSI 
DESCRIPTION 


The oil pressure switch is located on the left front side of the engine block. The oil pressure switch is a pressure 
sensitive switch that is activated by the engine's oil pressure (in the main oil gallery). The switch is a two terminal 
device (one terminal is provided to the wiring harness and the other terminal is the switch's metal housing that 
screws into the engine block). 


OPERATION 


The oil pressure switch is normally "Closed." The switch changes from a "Closed" circuit to an "Open" circuit, on 
increasing pressure of 7 psig. The oil pressure switch changes from an "Open" circuit to a "Closed" circuit, on 
decreasing pressure, between 2 psig and 4 psig. 


REMOVAL 


1. Raise vehicle. 
2. Disconnect electrical connector. 
3. Remove oil pressure sending unit using oil pressure socket C-4597. 


INSTALLATION 


1. Install oil pressure sending unit using oil pressure socket C-4597. 
2. Connect electrical connector. 
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COOLER-OIL 
DESCRIPTION 


An engine oil cooler is used on some 2.4L engine packages. The cooler is a coolant-to-oil type and mounted 
between the oil filter and oil filter adapter. 


REMOVAL 

Raise vehicle on hoist. 

Drain cooling system (Refer to 7 - COOLING/ENGINE - STANDARD PROCEDURE). 
Disconnect oil cooler coolant hoses. 

Remove oil filter. 

Remove oil cooler connector bolt. 

Remove oil cooler. 


INSTALLATION 


Replace oil cooler seal. 

Lubricate seal and position oil cooler to oil filter adapter, aligning notch to tab. 
Install oil cooler connector bolt. Torque connector bolt to 55 N-m (41 ft. Ibs.). 
Install oil filter. 


отвор 


Connect oil cooler coolant hose. 
Lower vehicle. 
Fill cooling system (Refer to 7 - COOLING/ENGINE - STANDARD PROCEDURE). 
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DIAGNOSIS AND TESTING 
INTAKE MANIFOLD LEAKS 


An intake manifold air leak is characterized by lower than normal manifold vacuum. Also, one or more cylinders may 
not be functioning. 


WARNING: USE EXTREME CAUTION WHEN THE ENGINE IS OPERATING. DO NOT STAND IN A DIRECT LINE 
WITH THE FAN. DO NOT PUT YOUR HANDS NEAR THE PULLEYS, BELTS OR THE FAN. DO NOT WEAR 
LOOSE CLOTHING. 


Start the engine. 

Spray a small stream of water (Spray Bottle) at the suspected leak area. 
If engine RPM'S change, the area of the suspected leak has been found. 
Repair as required. 


quoad РОГ = 


REMOVAL 
LOWER INTAKE MANIFOLD 


WARNING: RELEASE FUEL SYSTEM PRESSURE BEFORE SERVICING SYSTEM COMPONENTS. SERVICE 
VEHICLES IN WELL VENTILATED AREAS AND AVOID IGNITION SOURCES. NEVER SMOKE WHILE SERVIC- 
ING THE VEHICLE. 


1. Remove engine cover. 


Perform fuel system pressure release procedure before attempting any repairs (Refer to 14 - FUEL SYSTEM/ 
FUEL DELIVERY - STANDARD PROCEDURE). 


3. Remove air cleaner housing. 

4. Disconnect negative battery cable. 
5. Disconnect fuel line at rail. 
6 
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. Remove fuel injector electrical connectors. 
. Remove fuel rail retaining bolts and remove fuel rail. 
. Disconnect oil temperature sensor. 
9. Disconnect variable valve timing solenoid electrical connector. 
10. Disconnect intake camshaft position sensor electrical connector. 
11. Position harness out of the way. 
12. Remove throttle body support bracket. 
13. Disconnect electronic throttle control electrical connector. 
14. Remove wiring harness retainer from the intake manifold. 
15. Disconnect MAP sensor electrical connector. 
16. Disconnect vacuum lines at intake. 
17. Remove upper radiator hose retaining bracket. 
18. Remove intake manifold retaining bolts. 
19. Remove intake manifold. 
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СКЕАММО 


1. Discard gasket(s). 
2. Clean all sealing surfaces. 


INSPECTION 


1. Inspect manifold for cracks, distortion, or mounting surface warpage. Replace manifold if necessary. 
2. Inspect manifold gasket for surface damage or excessive swelling. Replace gaskets as necessary. 


INSTALLATION 
LOWER INTAKE MANIFOLD 


. Clean all gasket surfaces. 

. Replace intake manifold gasket. 

. Install intake manifold, torque bolts to 25 М-т (220 in. 105.). 

. Install the fuel rail assembly to intake manifold. Tighten screws to 23 N-m (200 in. 16$.). 
. Connect fuel injector electrical connectors. 


. Inspect quick connect fittings for damage, replace if necessary (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/ 
QUICK CONNECT FITTING - STANDARD PROCEDURE). Connect fuel supply hose to fuel rail assembly. Check 
connection by pulling on connector to insure it locked into position. 

7. Connect negative cable to battery. 


8. Fill the cooling system (Refer to 7 - COOLING/ENGINE - STANDARD PROCEDURE). 
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MANIFOLD-EXHAUST 
REMOVAL 


1. 


2 
3. 
4 


. Remove clean air hose and air cleaner housing. 


. Disconnect throttle and speed control cables from 


. Disconnect MAP sensor electrical connector. 
. Remove fasteners securing power steering fluid 


. Remove coolant recovery container (Refer to 7 - 


. Remove bolts attaching upper heat shield. 

. Remove upper heat shield. 

. Raise vehicle. 

. Disconnect exhaust pipe from manifold. 

. Remove engine wiring heat shield. 

. Remove manifold support bracket. 

. Remove lower exhaust manifold heat shield. 

. Disconnect oxygen sensor electrical connector. 

. Remove exhaust manifold lower retaining fasteners. 
. Lower vehicle and remove the upper exhaust manifold retaining fasteners. 

. Remove exhaust manifold from above/between the engine and cowl panel. 

. Remove and discard manifold gasket. 

. Mark prop shaft and differential for proper installation (if equipped). 

. Remove the rear prop shaft (if equipped) (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT - 


Remove engine cover. 


Disconnect negative cable from battery. 


the throttle lever and bracket. 


reservoir to cylinder head. 


COOLING/ENGINE/COOLANT RECOVERY CON- 
TAINER - REMOVAL). 


816bdfa2 


REMOVAL). 


. Remove the two exhaust to maniverter (exhaust manifold with catalytic converter) bolts. 

. Unplug the down - stream O2 sensor connector. 

. Remove the exhaust system (Refer to 11 - EXHAUST SYSTEM/MUFFLER - REMOVAL). 

. Lower the vehicle on the hoist. 

. Unplug the up - stream O2 sensor connector. 

. Remove up - stream O2 sensor from the maniverter (exhaust manifold with catalytic converter) using 02 sensor 


Socket 8439 (2). 


. Remove the four maniverter heat shield bolts (1). 

. Remove the two retaining bolts and one nut from the maniverter side heat shield (3). 
. Remove the seven maniverter to head retaining bolts. 

. Slide the maniverter up and to the right, The support the maniverter (1) with the help of a bungie cord. 
. Raise the vehicle on the hoist. 

. Remove the four (1) engine to maniverter bracket bolts. 

. Remove the rear engine mount through bolt (2). 

. Remove the three front engine mount to frame bolts and the mount through bolt. 

. Remove the PTU mounting bolts. 

. Install a screw jack (2)on front engine mount bracket (1). 

. Raise the front of the engine until the rear mount has dropped (1,2). 

. Separate the PTU from the transaxle. 
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40. Remove and discard old O-ring between Transmission and PTU 
41. Roll the PTU (1) forward and down to remove. 


CLEANING 


1. Discard gasket (if equipped) and clean all surfaces of manifold and cylinder head. 


INSPECTION 

1. Inspect manifold gasket surfaces for flatness with straight edge. Surface must be flat within 0.15 mm per 300 mm 
(0.006 in. per foot) of manifold length. 

2. Inspect manifolds for cracks or distortion. Replace manifold as necessary. 


INSTALLATION 


1. Install a new exhaust manifold gasket. DO NOT APPLY SEALER. 


2. Position exhaust manifold in place. Tighten fasteners, starting at center and progressing outward in both direc- 
tions to 23 N-m (200 in. Ibs.). Raise and lower vehicle for fastener access as necessary. Repeat tightening pro- 
cedure until all fasteners are at specified torque. 


3. Install exhaust manifold heat shields. Tighten bolts to 12 N-m (105 in. 16$.). 
4. Install exhaust manifold support bracket. 

5. Install engine wiring heat shield. 

6. Connect oxygen sensor electrical connector. 

7. Install exhaust pipe to manifold. Tighten fasteners to 28 М-т (250 in. Ibs.). 
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. Install coolant recovery container (Refer to 7 - COOLING/ENGINE/COOLANT RECOVERY CONTAINER - 
INSTALLATION). 


9. Install fasteners securing power steering fluid reservoir to cylinder head. 

10. Connect MAP sensor electrical connector. 

11. Connect throttle and speed control cables to the throttle lever and bracket. 
12. Connect negative cable to battery. 

13. Install clean air hose and air cleaner housing. 

14. Roll the PTU in moving from front to back. 

15. Rest the PTU on the frame while the engine and transaxle are raised back into position. 
16. Lower screw jack until rear mount through bolt can be installed. 

17. Install rear mount through bolt and torque bolt to 75 Nm (55 ft. Ibs.). 

18. Install the transmission crossmember and bolts, torque to 75 Nm (55 ft. 16$.). 
19. Install the through bolt at the front transmission mount and torque to 75 Nm (55 ft. 16$.) 
20. Insure that the O-ring between the PTU and transaxle is in place. 

21. Slide the PTU into place. 

22. Install and torque РТУ mounting bolts to 58 N-m (43 Ibf-ft). 

23. Lower the hoist. 

24. Place the maniverter back into place and install the seven bolts. 

25. Torque the maniverter bolts. 

26. Install the maniverter side heat shield into place. 

27. Install the two retaining bolts and one retaining nut. 

28. Install the maniverter heat shield and the four retaining bolts. 

29. Torque the maniverter heat shield bolts. 

30. Using tool 8439 install the O2 sensor. 

31. Install the air box. 

32. Install engine trim cover. 

33. Raise the vehicle on the hoist. 

34. Install the maniverter to block bracket and four mounting bolts. 
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35. 
36. 
37. 
38. 
39. 
40. 


41. 
42. 
43. 


Torque maniverter to block bracket mounting bolts. 

Install the exhaust system (Refer to 11 - EXHAUST SYSTEM/MUFFLER - INSTALLATION). 

Install the Prop shaft (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT - INSTALLATION). 
install the right axle shaft (Refer to 3 - DIFFERENTIAL & DRIVELINE/HALF SHAFT - INSTALLATION). 
Install the right front tire. 


Fill PTU. (Refer to 21 - TRANSMISSION/TRANSAXLE/POWER TRANSFER UNIT - STANDARD PROCE- 
DURE). 


lower hoist 
Connect battery cables. 
Top off the fluids. 
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COVER-TIMING CHAIN 
REMOVAL 


1. Remove engine cover. 
2. Perform fuel pressure bleed procedure. 


3. Remove air cleaner housing (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING - 
REMOVAL). 


4. Disconnect negative battery cable. 

5. Drain cooling system 

6. Remove coolant recovery bottle. 

7. Remove windshield washer bottle. 

8. Remove power steering reservoir and set aside. 
9. Remove make up air hose. 

10. Remove РСМ hose. 

11. Disconnect ignition coil electrical connectors. 


12. Remove cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL). 


13. Raise vehicle. 

14. Remove right lower splash shield. 

15. Set engine to TDC. 

16. Remove accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 
17. Remove lower A/C compressor retaining bolts. 
18. Remove A/C compressor lower bracket. 

19. Remove accessory drive belt lower idler pulley. 
20. Remove crankshaft pulley. 

21. Remove water pump pulley. 

22. Remove timing chain cover lower bolts. 

23. Lower vehicle. 

24. Remove power steering pump and set aside. 

25. Support engine with a suitable jack. 

26. Remove right engine mount. 

27. Remove accessory drive belt upper idler pulley. 
28. Remove right engine mount bracket. 

29. Remove accessory drive belt tensioner. 

30. Remove timing chain cover upper retaining bolts. 
31. Remove timing chain cover. 


INSTALLATION 


1. Clean all sealing surfaces. 

2. Apply RTV as shown at the cylinder head to block parting line. 
3. Apply RTV as shown in the corner of the oil pan and block. 

4. Apply 2mm bead of RTV as shown. 

5. Install timing chain cover. 

6. Install timing chain cover upper retaining bolts and torque bolts. 
7. Install accessory drive belt tensioner. 

8. Install right engine mount bracket and torque. 

9. Install accessory drive belt upper idler pulley. 

10. Install right engine mount and torque bolts. 
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22. 
23. 
24. 


25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 


34. 
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Remove jack from under engine. 

Install power steering pump. 

Raise vehicle. 

Install timing chain cover lower retaining bolts and torque bolts. 

Install oil pan to timing chain cover lower retaining bolts and torque bolts. 
Install water pump pulley. 

Install crankshaft pulley and torque bolt. 

Install accessory drive belt lower idler pulley. 

Install lower A/C compressor mounting bracket. 

Install A/C compressor. 

Install accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 
Install right lower splash shield. 

Lower vehicle. 


Install cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLA- 
TION) 


Connect coil electrical connector, 

Connect PCV hose to РСМ valve. 

Connect make up air hose. 

Install power steering reservoir. 

Install windshield washer bottle. 

Install coolant recovery bottle. 

Fill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 
Connect negative battery cable. 


Install air cleaner housing (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING - INSTALLA- 
TION). 


Install engine cover. 
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CHAIN AND SPROCKETS-TIMING 


REMOVAL 
TIMING CHAIN 


1. Perform fuel pressure bleed procedure. 

2. Remove air cleaner housing. 

3. Set engine to TDC. 

4. Remove timing chain cover (Refer to 9 - ENGINE/ 


VALVE TIMING/TIMING BELT / CHAIN COVER(S) 
- REMOVAL). 


NOTE: If the timing chain plated links can no 
longer be seen, the timing chain links correspond- 
ing the timing marks must be marked prior to 
removal if the chain is to be reused. 


5. Remove timing chain tensioner (5) (Refer to 9 - 
ENGINE/VALVE . TIMING/TMNG . BELT/CHAIN 
TENSIONER&PULLEY - REMOVAL). 


6. Remove timing chain (2). 


CAMSHAFT SPROCKET(S) 


8187db00 


8181acf5 


Refer to camshaft phasor removal (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - REMOVAL). 


РМ 


CRANKSHAFT SPROCKET 


1. Remove timing chain (Refer to 9 - ENGINE/VALVE 
TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
REMOVAL). 


2. Remove oil pan (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - REMOVAL). 


3. Remove oil pump drive chain tensioner. 
4. Remove oil pump drive chain. 
5. Remove crankshaft sprocket (1). 


INSPECTION 


Inspect timing chain for stretching prior to removal. 


1. Rotate engine while watching timing chain ten- 
sioner plunger. When the plunger reaches its max- 
imum travel stop rotating engine. 

2. Measure the distance from the tensioner body and 
the edge of the chain guide as shown. 

3. If the distance is greater than 20.5 mm (0.81 in.) 
inspect guide shoes for excessive wear. 


4. |f guides are okay, replace timing chain. 
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81872985 


81866176 
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INSTALLATION 
CRANKSHAFT SPROCKET 


1. 
2. 


Install crankshaft sprocket (1) onto crankshaft. 


Install oil pump drive chain. Verify that Oil pump is 
correctly timed. 


. Reset oil pump drive chain tensioner by pushing 


plunger inward and install Tensioner Pin 8514. 


. Install oil pump drive chain tensioner and remove 


Tensioner Pin 8514. 


. Install timing chain (Refer to 9 - ENGINE/VALVE 


TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
INSTALLATION). 


. Install oil pan (Refer to 9 - ENGINE/LUBRICATION/ 


OIL PAN - INSTALLATION). 


. Fill engine with oil (Refer to 9 - ENGINE/LUBRICA- 


TION/OIL - STANDARD PROCEDURE). 


. Start engine and check for leaks. 


CAMSHAFT SPROCKET(S) 


PM 


81872985 


NOTE: The camshaft sprockets and the camshaft phasers are an assembly and cannot be serviced sepa- 
rately. 


CAUTION: Do not use an impact wrench to tighten camshaft sprocket bolts. Damage to the camshaft-to- 


sprocket locating dowel pin and camshaft phaser may occur. 


1. 


1. 


Refer to Camshaft phaser installation (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - INSTALLATION). 


TIMING CHAIN 


Verify that the crankshaft sprocket keyway is at the 
9 o'clock position. 


8187ac61 
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2. Align camshaft timing marks (3) so they are parallel 
to the cylinder head as shown. KK ) 545-5454 2 ООК 


3. Install timing chain guide (4) and torque bolts. 


о, Қ 


4. Install timing chain so plated links on chain align 
with timing marks on camshaft sprockets (1). 


8187abbb 
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5. Align timing mark on Ше crankshaft sprocket (2) 
with the plated link (3) on the timing chain. Position 
chain so slack will be on the tensioner side. 


8187ac61 


8181c7e8 


6. Reset timing chain tensioner (4) by lifting up on ratchet (2) and pushing plunger (3) inward towards the tensioner 
body (4). Insert tensioner pin 8514 into slot (1) to hold tensioner plunger in the retracted position. 
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7. Install timing chain tensioner (1) and torque bolts to 
12 N-m (105 in. Ibs.). 


8181ad01 


NOTE: Keep the slack in the timing chain on the 
tensioner side. 


8. Install the moveable timing chain pivot guide (6) 
and torque bolt to 12 N-m (105 in. 16$.). 


ӨЙ. Ха) 


9. Remove timing tensioner pin 8514 (2). 


10. Rotate the crankshaft CLOCKWISE two complete 
revolutions until the crankshaft is repositioned at 
the TDC position. Verify that the camshaft and 
crankshaft timing marks are in proper position. 

11. Install front timing chain cover (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT / CHAIN 
COVER(S) - INSTALLATION). 

12. Connect negative battery cable. 

13. Fill with oil, start engine and check for leaks. 


8181ad01 
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TENSIONER-TIMING CHAIN 


REMOVAL 


1. Remove timing chain (Refer to 9 - ENGINE/VALVE 
TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
REMOVAL). 


NOTE: Tensioner will not come apart during 
removal. 


2. Remove timing chain tensioner retaining bolts and 
remove tensioner. 


INSTALLATION 
1. Reset tensioner. 


2. Install timing chain (Refer to 9 - ENGINE/VALVE 
TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
INSTALLATION). 


PM 


| = 
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EXHAUST SYSTEM AND TURBOCHARGER 


DESCRIPTION 
GAS ENGINE 


8187559e 


The FWD gas engine exhaust system components consist of a catalytic converter, intermediate pipe, muffler, 
clamps and support isolators 


8187002d 


The AWD gas engine exhaust system components consist of a maniverter, under floorcatalytic converter, interme- 
diate pipe, muffler, clamps and support isolators 
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DIAGNOSIS AND TESTING 
EXHAUST SYSTEM DIAGNOSIS 


CONDITION POSSIBLE CAUSES CORRECTION 


EXCESSIVE EXHAUST 1. Exhaust manifold cracked or 1. Replace manifold. 
NOISE (UNDER HOOD) broken. 


2. Manifold to cylinder head leak. 2. Tighten manifold and/or replace gasket. 
3. Exhaust flex joint to manifold leak. | 3.Tighten fasteners or replace gasket. 
4. Exhaust flex joint. 4. Replace catalytic converter assembly. 


5. Pipe and shell noise from front 5. Characteristic of single wall pipes. 
exhaust pipe. 


EXCESSIVE EXHAUST 1. Leaks at pipe joints. 1. Tighten or replace clamps at leaking 
NOISE joints. 


2. Burned, blown, or rusted out 2. Replace muffler or exhaust pipes. 
exhaust pipe or muffler. 


3. Restriction in muffler or tailpipe. 3. Remove restriction, if possible or replace 
as necessary. 


4. Catalytic converter material in 4. Replace muffler and converter assembly. 
muffler. Check fuel injection and ignition systems for 
proper operation. 


DIAGNOSIS AND TESTING - EXHAUST SYSTEM RESTRICTION CHECK 


Exhaust system restriction can be checked by measuring back pressure using the DRB Ше and PEP module pres- 
sure tester. 


WARNING: The normal operating temperature of the exhaust system is very high. Therefore, never work 
around or attempt to service any part of the exhaust system until it is cooled. Special care should be taken 
when working near the catalytic converter. The temperature of the converter rises to a high level after a 
short period of engine operation time. 


NOTE: For Special Tool identification, (Refer to 11 - EXHAUST SYSTEM - SPECIAL TOOLS). 


1. Disconnect and remove the upstream (before catalytic converter) oxygen sensor. (Refer to 14 - FUEL SYSTEM/ 
FUEL INJECTION/O2 SENSOR - REMOVAL) 


2. Install the Back Pressure Test Adaptor CH8519. 
. Connect the Pressure Transducer CH7063 to the back pressure fitting. 


4. Following the PEP module instruction manual, connect all required cables to the DRB Ш® and PEP module. 
Select the available menu options on the DRBIII9 display screen for using the digital pressure gauge function. 

5. Apply the park brake and start the engine. 

6. With transmission in Park or Neutral, raise engine speed to 2000 RPM. Monitor the pressure readings on the 
ОАВИ®. Back pressure should not exceed specified limit. Refer to specification in table below EXHAUST BACK 
PRESSURE LIMITS . 

7. |f pressure exceeds maximum limits, inspect exhaust system for restricted component. For further catalytic con- 
verter inspection procedures, (Refer to 11 - EXHAUST SYSTEM/CATALYTIC CONVERTER - INSPECTION). 
Replace component(s) as necessary. 


со 
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EXHAUST BACK PRESSURE LIMITS 


Exhaust Back Pressure Limit (Max) 


Vehicle in Park/Neutral (no load) (92000 RPM 3.45 Kpa (0.5 psi) 


INSPECTION 


Inspect the exhaust pipes, catalytic converters, muffler, and resonators for cracked joints, broken welds and corro- 
sion damage that would result in a leaking exhaust system. Inspect the clamps, support brackets, and insulators for 
cracks and corrosion damage. 


NOTE: Slip joint band clamps are spot welded to exhaust system. If a band clamp must be replaced, the 
spot weld must be ground off. 


ADJUSTMENTS 
EXHAUST SYSTEM ADJUSTMENTS 


A misaligned exhaust system is usually indicated by a vibration, rattling noise, or binding of exhaust system com- 
ponents. These noises are sometimes hard to distinguish from other chassis noises. Inspect exhaust system for 
broken or loose clamps, heat shields, insulators, and brackets. Replace or tighten as necessary. It is important that 
exhaust system clearances and alignment be maintained. 


Perform the following procedures to align the exhaust system: 

1. Loosen clamps and support brackets. 

2. Align the exhaust system starting at the front, working rearward. 

3. Tighten all clamps and brackets once alignment and clearances are achieved. 


SPECIFICATIONS 
TORQUE 


DESCRIPTION [m | Rum 
Fastener Band Champs Ce A ETT 
Fasteners, Catalytic Converter to Exhaust Manifold Flange | _ 28 | | - | | 250 | 


Turbocharger Support Bracket 


РМ 


SPECIAL TOOLS 
EXHAUST SYSTEM 


AF 
DRB Ш 8 PEP Module - OT-CH6010A 


Pressure Transducer CH7063 


EXHAUST SYSTEM 
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MUFFLER 
REMOVAL 


WARNING: The normal operating temperature of 


p d №7 SS 
the exhaust system is very high. Therefore, never bw | | | | 


work around or attempt to service any part of the 


exhaust system until it is cooled. Special care © s" 4 | м 
should be taken when working near the catalytic | ON __ 
converter. The temperature of the converter rises SM. 5 
to a high level after а short period of engine oper- 
ating time. N 

cA 


2 
1) 
р К YN x 
NOTE: When replacement is required on any com- A 


ponent of the exhaust system, you must use orig- == 


inal equipment parts (or their equivalent). (> 
1. Raise vehicle on hoist and apply penetrating oil to === 


band clamp nut and Бой of component being 


removed. ee 2. 


NOTE: Do not use petroleum-based lubricants 
when removing/installing muffler or exhaust pipe isolators (3) as it may compromise the life of the part. A 
suitable substitute is a mixture of liquid dish soap and water. 


2. Remove exhaust system ground strap (1) at rear of I-Pipe/Muffler assembly (2). 


3. Loosen band clamp and remove support isolators (3) at l-Pipe/Muffler assembly (2). Remove 1-Ріре/Ми ег 
assembly (2) from catalytic converter. 


4. Clean ends of pipes and muffler to assure mating of all parts. Discard broken or worn isolators, rusted or over- 
used clamps, supports, and attaching parts. 


INSTALLATION 


When assembling exhaust system do not tighten 


clamp until components are aligned and clearances < к ui | 
аге сћескед. bow | | 


1. Install the I-Pipe/Muffler assembly to catalytic con- > 
verter and the isolator supports to the underbogy. © 
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2. Working from the front of system; align each com- 
ponent to maintain position and proper clearance 
with underbody parts. For clearance specifications 
(Refer to 11 - EXHAUST SYSTEM - SPECIFICA- 
TIONS). Tighten band clamp to 55 N-m (40 ft. Ibs.). 


CAUTION: Band clamps should never be tightened 
such that the two sides of the clamps are bot- 
tomed out against the center hourglass shaped 
center block. Once this occurs, the clamp band 9511-5 
has been stretched and has lost its clamping force 
and must be replaced. 

To replace the band clamp; remove the nut and peel back the ends of the clamp until spot weld breaks. File 
or grind remaining weld material until pipe surface is smooth. 


NOTE: Maintain proper clamp orientation when replacing with new clamp. 


3. Connect the exhaust system ground strap. 
4. Start the engine and inspect for exhaust leaks. Repair exhaust leaks as necessary. 
5. Check the exhaust system for contact with the body panels. Make the necessary adjustments, if needed. 
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CONVERTER CATALYTIC 
DESCRIPTION 


The combination exhaust manifold/catalytic converter is attached to the intermediate pipe using fasteners and a 
gasket for sealing. 


WARNING: The normal operating temperature of the exhaust system is very high. Therefore, never work 
around or attempt to service any part of the exhaust system until it is cooled. Special care should be taken 
when working near the catalytic converter. The temperature of the converter rises to a high level after a 
short period of engine operation time. 


CAUTION: DO NOT remove spark plug wires from plugs or by any other means short out cylinders. Failure 
of the catalytic converter can occur due to a temperature increase caused by unburned fuel passing 
through the converter. 


The stainless steel catalytic converter body is designed to last the life of the vehicle. Excessive heat can result in 
bulging or other distortion, but excessive heat will not be the fault of the converter. If unburned fuel enters the con- 
verter, overheating may occur. If a converter is heat-damaged, correct the cause of the damage at the same time 
the converter is replaced. Also, inspect all other components of the exhaust system for heat damage. 


Unleaded gasoline must be used to avoid contaminating the catalyst core. 
FWD vehicles use a catalytic converter located after the exhaust manifold and before the I-Pipe/Muffler assembly. 


AWD vehicles use a maniverter and a underfloor catalytic converter. The underfloor catalytic converter is located 
between the maniverter and the 1-Ріре/ти ег assembly. 


Diesel engine vehicles use a catalytic converter located between the turbocharger and the I-Pipe/Muffler assembly. 


OPERATION - GAS ENGINE 


The three-way catalytic converter simultaneously converts three exhaust emissions into harmless gases. Specifi- 
cally, HC and CO emissions are converted into water (H2O) and carbon dioxide (CO2). Oxides of Nitrogen (NOx) 
are converted into Nitrogen (N) and Oxygen. The three-way catalyst is most efficient in converting HC, CO and NOx 
at the stoichiometric air fuel ratio of 14.7:1. 


The oxygen content in a catalyst is important for efficient conversion of exhaust gases. When a high oxygen content 
(lean) air/fuel ratio is present for an extended period, oxygen content in a catalyst can reach a maximum. When a 
rich air/fuel ratio is present for an extended period, the oxygen content in the catalyst can become totally depleted. 
When this occurs, the catalyst fails to convert the gases. This is known as catalyst "punch through." 


Catalyst operation is dependent on its ability to store and release the oxygen needed to complete the emissions- 
reducing chemical reactions. As a catalyst deteriorates, its ability to store oxygen is reduced. Since the catalyst's 
ability to store oxygen is somewhat related to proper operation, oxygen storage can be used as an indicator of 
catalyst performance. Refer to the appropriate Diagnostic Information for diagnosis of a catalyst related Diagnostic 
Trouble Code (DTC). 


The combustion reaction caused by the catalyst releases additional heat in the exhaust system, causing tempera- 
ture increases in the area of the reactor under severe operating conditions. Such conditions can exist when the 
engine misfires or otherwise does not operate at peak efficiency. Do not remove spark plug wires from plugs or by 
any other means short out cylinders. Failure of the catalytic converter can occur due to temperature increases 
caused by unburned fuel passing through the converter. This deterioration of the catalyst core can result in exces- 
sively high emission levels, noise complaints, and exhaust restrictions. 


Unleaded gasoline must be used to avoid ruining the catalyst core. Do not allow engine to operate above 1200 
RPM in neutral for extended periods over 5 minutes. This condition may result in excessive exhaust system/floor 
pan temperatures because of no air movement under the vehicle. 


The flex joint allows flexing as the engine moves, preventing breakage that could occur from the back-and-forth 
motion of a transverse mounted engine. 
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CAUTION: Due to exterior physical similarities of some catalytic converters with pipe assemblies, extreme 
care should be taken with replacement parts. There are internal converter differences required in some 
parts of the country (particularly vehicles built for States with strict emission requirements) and between 
model years. 


REMOVAL 
UNDER FLOOR CATALYTIC CONVERTER 


WARNING: THE NORMAL OPERATING TEMPERA- 
TURE OF THE EXHAUST SYSTEM IS VERY HIGH. 
THEREFORE, NEVER WORK AROUND ОН 
ATTEMPT TO SERVICE ANY PART OF THE 
EXHAUST SYSTEM UNTIL IT IS COOLED. SPECIAL 
CARE SHOULD BE TAKEN WHEN WORKING 
NEAR THE CATALYTIC CONVERTER. THE TEM- 
PERATURE OF THE CONVERTER RISES TO A 
HIGH LEVEL AFTER A SHORT PERIOD OF ENGINE 
OPERATING TIME. 


1. Raise vehicle on hoist and apply penetrating oil to 
band clamp fastener of component being removed. 


NOTE: Do not use petroleum-based lubricants 
when removing/installing muffler or exhaust pipe 
isolators as it may compromise the life of the part. 
A suitable substitute is a mixture of liquid dish | ЧЕ в1в4баб 
soap and water. 


2. Remove I-Pipe/Muffler assembly (Refer to 11 - EXHAUST SYSTEM/MUFFLER - REMOVAL). 
3. Disconnect oxygen sensor electrical connectors. 


NOTE: If spherical gasket is to be reused, mark orientation. 


4. Remove flange bolts (3), springs and spherical gasket. 
5. Remove under floor catalytic converter (3) from combination manifold/catalytic converter assembly (1). 


6. Clean ends of pipes to assure mating of all parts. Discard broken or worn isolators, rusted or overused clamps, 
supports, and attaching parts. 


NOTE: When replacement is required on any component of the exhaust system, you must use original 
equipment parts (or their equivalent). 
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CATALYTIC CONVERTER - FWD 


WARNING: The normal operating temperature of 
the exhaust system is very high. Therefore, never 
attempt to service any part of the exhaust system 
until it is cooled. Special care should be taken 
when working near the catalytic converter. The 
temperature of the converter rises to a high level 
after a short period of engine operation time. 


SVA 


= в 
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NOTE: Before replacing a catalytic converter, 
determine the root cause of failure. Most catalytic 
converter failures are caused by air, fuel or igni- 
tion problems. Refer to the appropriate service 
diagnostic information for repair procedures. 


1. Loosen intermediate pipe-to catalytic converter 
clamp. 


NOTE: Do not use petroleum-based lubricants 80c283b1 
when removing/installing muffler or exhaust pipe 

isolators as it may compromise the life of the part. A suitable substitute is a mixture of liquid dish soap and 
water. 


2. Remove catalytic converter to exhaust manifold attaching fasteners and remove converter from vehicle. 


З. Remove І-Ріре/МиШег assembly insolators as necessary to slide 1-Ріре/Ми ег assembly out of catalytic con- 
verter. 


4. Remove and discard flange gasket. 


NOTE: When replacement is required on any component of the exhaust system, original equipment parts (or 
equivalent) must be used. 


REMOVAL - MANIVERTER 


WARNING: THE NORMAL OPERATING TEMPERA- 
TURE OF THE EXHAUST SYSTEM IS VERY HIGH. 
THEREFORE, NEVER ATTEMPT TO SERVICE ANY 
PART OF THE EXHAUST SYSTEM UNTIL IT IS 
COOLED. SPECIAL CARE SHOULD BE TAKEN 
WHEN WORKING NEAR THE CATALYTIC CON- 
VERTER. THE TEMPERATURE OF THE CON- 
VERTER RISES TO A HIGH LEVEL AFTER A 
SHORT PERIOD OF ENGINE OPERATION TIME. 


NOTE: Before replacing a catalytic converter, 
determine the root cause of failure. Most catalytic { Q BIS 
converter failures are caused by air, fuel or igni- г \ Ж 
Поп problems. Refer to Ше appropriate service 
diagnostic information for repair procedures. 


81846c5b 


1. Remove under floor catalytic converter (Refer to 11 
- EXHAUST SYSTEM/CATALYTIC CONVERTER - 
REMOVAL). 


NOTE: When replacement is required on any component of the exhaust system, original equipment parts (or 
equivalent) must be used. 
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2. Lower vehicle. 


3. Remove secondary thermostat (Refer to 7 - COOLING/ENGINE/ENGINE COOLANT THERMOSTAT - 
REMOVAL). 


4. Remove maniverter mounting bolts. 
5. Remove maniverter and gasket from the engine compartment. 


INSPECTION 


WARNING: The normal operating temperature of the exhaust system is very high. Therefore, never attempt 
to service any part of the exhaust system until it is cooled. Special care should be taken when working near 
the catalytic converter. The temperature of the converter rises to a high level after a short period of engine 
operation time. 


Check catalytic converter for a flow restriction. (Refer to 11 - EXHAUST SYSTEM - DIAGNOSIS AND TESTING) 
Exhaust System Restriction Check for procedure. 


Visually inspect the catalytic converter element by using a borescope or equivalent. Remove oxygen sensor(s) and 
insert borescope. If borescope is not available, remove converter and inspect element using a flashlight. Inspect 
element for cracked or melted substrate. 


NOTE: Before replacing a catalytic converter, determine the root cause of failure. Most catalytic converter 
failures are caused by air, fuel or ignition problems. (Refer to Appropriate Diagnostic Information) for test 
procedures. 


INSTALLATION 
UNDER FLOOR CATALYTIC CONVERTER 


When assembling exhaust system do not tighten 
clamps until components are aligned and clearances 
are checked. 


1. Install under floor catalytic converter and the isola- 
tor supports to the underbody. 


2. Position spherical gasket (2) with white side facing 
rear of vehicle, install springs, and bolts (3). 
Tighten bolts to 33 N-m (24 ft. Ibs.). 

З. Install l-Pipe/muffler assembly (Refer to 11 - 
EXHAUST SYSTEM/MUFFLER - INSTALLATION) 

4. Working from the front of system; align each com- 
ponent to maintain position and proper clearance 
with underbody parts. 


SS 81846а/6 


5. Tighten band clamps to 55 N-m (40 ft. Ibs.). 


CAUTION: Band clamps should never be tightened 
such that the two sides of the clamps are bot- 
tomed out against the center hourglass shaped 
center block. Once this occurs, the clamp band 
has been stretched and has lost its clamping force 
and must be replaced. 


NOTE: Maintain proper clamp orientation when 
replacing with new clamp. 


9511-5 
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6. Start the engine and inspect for exhaust leaks. Repair exhaust leaks as necessary. 
7. Check the exhaust system for contact with the body panels. Make the necessary adjustments, if needed. 


CATALYTIC CONVERTER - FWD 


1. Position catalytic converter into 1-Ріре/ти ег 


assembly. 


2. Using new gasket position catalytic converter 
against exhaust manifold. 

3. Install flange bolts. Tighten to 29 N-m (21 ft. Ibs.). 

4. Working from the front of system; align each com- 
ponent to maintain position and proper clearance 
with underbody parts. 

5. Tighten band clamps to 55 N-m (40 ft. Юз.). 


CAUTION: Band clamps should never be tightened 
such that the two sides of the clamps are bot- 
tomed out against the center hourglass shaped 
center block. Once this occurs, the clamp has lost 
clamping force and must be replaced. 


6. Start the engine and inspect for exhaust leaks. 
Repair exhaust leaks as necessary. 80c283b1 


7. Check the exhaust system for contact with the 
body panels. Make the necessary adjustments, if needed. 


INSTALLATION - MANIVERTER 


NOTE: When assembling exhaust system do not 
tighten clamps until all components are aligned 
and clearances are checked. 


1. Position maniverter (1) in vehicle. Use a new 
flange gasket. 

2. Using new gasket, install maniverter (1) and 
mounting bolts. Tighten bolts to 28 М-т (250 in. 
[05.). 

3. Install secondary thermostat (Refer to 7 - COOL- 
ING/ENGINE/ENGINE COOLANT THERMOSTAT - 
INSTALLATION). 


4. Install under floor catalytic converter (Refer to 11 - 
EXHAUST SYSTEM/CATALYTIC CONVERTER - 
INSTALLATION). 


5. Working from the front of system; align each com- 81846250 


ponent to maintain position and proper clearance 
with underbody parts. 


6. Start the engine and inspect for exhaust leaks. Repair exhaust leaks as necessary. 
7. Check the exhaust system for contact with the body panels. Make the necessary adjustments, if needed. 


РМ 


SHIELDS HEAT 
DESCRIPTION 


Heat shields (1), are needed to protect both the vehi- 
cle and the environment from the high temperatures 
developed in the vicinity of the catalytic converter. 


CAUTION: Avoid application of rust prevention 
compounds or undercoating materials to exhaust 
system floor pan heat shield on cars if equipped. 
Light over-spray near the edges is permitted. 
Application of coating will greatly reduce the effi- 
ciency of the heat shields resulting in excessive 
floor pan temperatures and objectionable fumes. 


REMOVAL 


1. Raise vehicle on hoist. 
2. Remove fasteners attaching heat shield. 
3. Remove heat shield (s) 


INSTALLATION 


1. Position heat shield(s) to underbogy. 

2. Install heat shield fasteners. 

3. Inspect heat shield to exhaust system clearances 
and adjust as necessary. For clearance specifica- 
tions (Refer to 11 - EXHAUST SYSTEM - SPECI- 
FICATIONS). 

4. Lower vehicle. 

5. Start the engine and inspect for exhaust leaks. 
Repair exhaust leaks as necessary. 

6. Check the exhaust system for contact with the 
body panels. Make the necessary adjustments, if 
needed. 
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BUMPERS 


SPECIFICATIONS 
TORQUE 


PM —— FRAME & BUMPERS 13-3 
FRONT BUMPER REINFORCEMENT 


REMOVAL 


1. Remove fascia. (Refer to 13 - FRAME & BUMPERS/BUMPERS/FRONT FASCIA - REMOVAL) 
2. Disconnect wire connector (2) and remove horn 


(3). (Refer to 8 - ELECTRICAL/HORN/HORN - 
REMOVAL) 


3. Remove wire harness push pin fastener (1). 


| 
UNT 
——————5 


818105ca, 


13-4 FRAME 8 BUMPERS 


4. Remove wire harness (1) from bottom of bumper 
reinforcement. 


5. Remove 8 fasteners (2) from bumper reinforcement 


(1). 


INSTALLATION 


1. Install fasteners (2) and torque to 23 М-т (204 in. 
Ibs.). 


PM 
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2. Connect wire connector (2) and install horn (1). 
(Refer to 8 - ELECTRICAL/HORN/HORN - INSTAL- 
LATION) 


3. Install wiring harness push pin. 


pw 818105ca, 


4. Install wire connector (1) to bumper reinforcement. 


5. Install front fascia. (Refer 10 13 - FRAME 8 
BUMPERS/BUMPERS/FRONT FASCIA - INSTAL- 
LATION) 


818105c6 
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FRONT BUMPER FASCIA 
REMOVAL 


1. 


5. 
6. 


7. 


Remove splash shield. (Refer to 23 - BODY/EXTE- 
RIOR/LF_ WHEELHOUSE SPLASH SHIELD - 
REMOVAL) 


. Remove left and right side fastener (1) located in 


the wheel well. 


. Remove three fasteners (2) located at the bottom 


of fascia. 


. Remove middle fasteners (8) located on the top of 


the fascia. 


If equipped, disconnect fog lamps (1). 
Remove two fasteners located at the top of fascia 
(7). 


Carefully, remove fascia from vehicle. 
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INSTALLATION 

1. Lift fascia (2) and fasten both sides of fascia notch 
(8) onto push pin (6). 

2. Install fasteners (1) located inside wheel well up 
through fascia. 


3. Install fascia fasteners (7). 

4. Install fascia fasteners (8) through fascia. 

5. If equipped, connect wire harness (5) to fog lamp 
(4). 

6. Raise vehicle. 


7. Install push pins into locations (1). 
8. Install fasteners (2). 
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13-8 
REAR BUMPER FASCIA 
REMOVAL 


1. Remove push pins (5) from holes (1) located on 
vehicle (2). 

2. Remove rear splash shields. 

Remove both left (7) and right screws (4). 

4. Remove fascia from push pins (10). 
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INSTALLATION 

1. Raise fascia (6) and hang fascia onto push pins 
(10). 

2. Install push pins (5) into push pin locations (1). 

3. Install left (7) and right (4) screws into their respec- 
tive locations. 

4. Install splash shields. 
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REAR BUMPER REINFORCEMENT 


REMOVAL 


1. Remove rear fascia. (Refer to 13 - FRAME а 
BUMPERS/BUMPERS/REAR BUMPER - 
REMOVAL) 


2. Remove seven bumper reinforcement nuts (1). 
3. Remove bumper reinforcement (2). 


INSTALLATION 


1. Place bumper reinforcement (2) up to frame loca- 
tions. 

2. Install seven nuts (1) and tighten to 23 М-т (204 
in. Ibs.) 

3. Install fascia. (Refer to 13 - FRAME & BUMPERS/ 
BUMPERS/REAR BUMPER - INSTALLATION) 
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FRONT FASCIA CLOSEOUT PANEL 
REMOVAL 


1. Remove fasteners and push pins. 


INSTALLATION 


1. Install fasteners and push pins. 
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FRAME 


SPECIFICATIONS 
SPECIFICATIONS - FRAME DIMENSIONS 


Frame dimensions are listed in metric scale. All dimensions are from center to center of Principal Locating Point 
(PLP), or from center to center of PLP and fastener location. 


VEHICLE PREPARATION 


Position the vehicle on a level work surface. Using screw or bottle jacks, adjust the vehicle PLP heights to the 
specified dimension above a level work surface. Vertical dimensions can be taken from the work surface to the 
locations indicated were applicable. 


INDEX 


DESCRIPTION FIGURE 
FRAME DIMENSIONS (PLAN VIEW) ШИНИ 


FRAME DIMENSIONS (SIDE VIEW) | 2" | | 
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Fig. 1 FRAME DIMENSIONS (PLAN VIEW) 
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TORQUE 


DESCRIPTION 


Ft. Lbs. 
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CROSSMEMBER-FRONT FORE/AFT 


REMOVAL 

1. Raise and support the vehicle, (Refer to LUBRICA- 
TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE). 

2. Remove the four wheel well screws. 

3. If equipped, remove the three front screws (4), the 
three rear screws (2) and one push pin fastener 
from the center of the belly pan. 
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4. Remove the crossmember bolts (1, 2 and 3). 
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5. Remove the engine roll mount (3) through Бой (2) 


and remove the fore/aft crossmember (4). 


INSTALLATION 


e 
2 
e 
Фо 
9 
до 


1. Install the Тоге/ай crossmember and install the 


2). 


through Бой ( 


) 


3 


( 


engine anti-roll mount 


РМ 


2. Install the bolts (1, 2 and 3), and tighten using Ше 
following sequence: 


a. Tighten the bolt (1) to 78 N-m (58 ft. Ibs.). 
b. Tighten the bolt (2) to 78 N-m (58 ft. Ibs.). 


c. Tighten the bolt (3) to 129 М-т (95 ft. Ibs.). 
3. Tighten the bolt (2) to 65 N-m (48 ft. Ibs.). 
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4. | equipped, install the belly pan. 

5. Install the three front screws (4), the three rear 
screws (2) and on push pin fastener into the center 
of the belly pan. 
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CROSSMEMBER-FRONT SUSPENSION 
REMOVAL 


1. 


Raise and support the vehicle, (Refer to LUBRICA- 
TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE). 


. Remove the four wheel well screws. 
. If equipped, remove the three front screws (4), the 


three rear screws (2) and one push pin fastener 
from the center of the belly pan. 


Remove the rear roll mount (4) through bolt (2). 
Remove the three bolts (3) attaching the rear roll 
mount (5) to the crossmember and remove the 
mount. 
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6. Remove the for/aft crossmember (4) (Refer to 13 - 
FRAME & BUMPERS/FRAME/CROSSMEMBER- 
FRONT FORE/AFT - REMOVAL). 


7. Remove the front wheels (1), (Refer to 22 - TIRES/ 
WHEELS - SERVICE INFORMATION 
REMOVAL). 


8. Remove the lower ball joint (6) pinch bolts (4) and 
nuts (5). 
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9. Remove the Бой attaching the pressure line routing 
bracket to the steering gear. 
10. Remove the bolt attaching the return line to the 
crossmember. 


11. Remove the sway bar bushing bolts (1) and sup- 
port the sway bar (2) up in the vehicle. 


12. Remove the steering gear mounting bolts (1) and 
support the steering gear (2) up in the vehicle. 
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13. Mark the crossmember (3) to body location (1) 
using a grease pencil (2) or equivalent. 


сі (С ~ 


14. Support Ше crossmember with a suitable lifting device. 
15. Remove the crossmember bolts (1 and 2) and lower the crossmember from the vehicle. 


РМ 


16. Remove the lower control arm (3) front pivot bolts 


(2). 


17. Remove the lower control arm rear pivot bolts (3) 
and separate the lower control arms from the 
crossmember (1). 
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INSTALLATION 


1. Install the lower control arms and install the rear 
pivot bolts (3). 
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2. Install the front pivot bolts (2). 
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8181f09c 


. Support the crossmember on a suitable lifting device. 

Raise the crossmember into position onto the vehicle. 

Install the bolts (1 and 2) and align the engine cradle to the marks made during removal. 
Tighten the bolts to 190 N-m (140 ft. Ibs.). 


. Position the steering gear back into place and 
install the bolts (1). 


. Tighten the bolts to 61 N-m (45 ft. Ibs.). 
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9. Position the stabilizer bar (2) back into place and 
install the bushing bolts (1). 


10. Tighten the bolts to 61 N-m (45 ft. Ibs.). 


11. Position the power steering lines back into place 
and install the support bracket (2) bolts (1). 


12. Tighten the bolts to 8 Мт (70 ft. Ibs.). 


13. Connect the lower ball joint stud (6) to the knuckle 
(S). 

14. Install a NEW ball joint stud pinch bolt (4) and nut 
(5). Tighten the nut to 82 N-m (60 ft. Ibs.). 
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15. Install the fore/aft crossmember (4), (Refer to 13 - X Ж X | а 
FRAME & BUMPERS/FRAME/CROSSMEMBER- POS S ANS АЙ LP ; Qr 
FRONT FORE/AFT - INSTALLATION) QY 7 Ф | 4 
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16. Install the front wheels (1), (Refer to 22 - TIRES/ 
WHEELS - INSTALLATION) 


17. With the full weight of the vehicle on the suspen- 
sion tighten the front control arm bushing bolts to 
123 N-m (91 ft. 16$.) 

18. Perform wheel alignment as necessary. (Refer to 
2 - SUSPENSION/WHEEL ALIGNMENT - STAN- 
DARD PROCEDURE) 
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19. Install the rear roll mount (4) and install the three 
bolts (3) attaching it to the crossmember. 
20. Tighten the bolts (3) to 153 N-m (112 ft. Ibs.). 


21. Install the through bolt (2) and tighten to 65 Мт 
(48 ft. Ibs.). 
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22. If equipped, install the belly pan. 

23. Install the three front screws (4), the three rear 
screws (2) and push pin fasteners into the center 
of the belly pan. 


817b4ba4 


РМ 


CROSSMEMBER-REAR SUSPENSION 


REMOVAL 


1. Remove the park brake shoes, (Refer to 5 - 
BRAKES/PARKING BRAKE/SHOE AND LININGS- 


PARKING BRAKE - REMOVAL). 
2. Park brake cable from lever. 


3. Remove the hair pin clip and separate the brake 
cable (2) from the backing plate (3). 


4. Remove the bolt (2) and separate the brake line (1) 
from the trailing arm (3). 
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5. Remove the bolt (1), the clip (2) and separate the 
brake line (3) from the trailing arm. 

6. Separate the wheel speed sensors and position 
aside as necessary to remove the crossmember, 
(Refer to 5 - BRAKES/ELECTRICAL/SENSOR- 
REAR WHEEL SPEED - REMOVAL) 


7. If equipped, remove the rear drive module, (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/MODULE- 
REAR DRIVELINE - REMOVAL). 


8. Remove the cotter pins (2), the nuts (3) and the 
washers (4). 


9. Remove both half shafts. 
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10. Remove the lower strut bolts. 


11. Remove the trailing link bushing bolts. 


12. Support the rear cradle with a suitable lifting 


device. 
13. Remove the rear cradle bolts and lower the cradle 


assembly from vehicle. 
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14. Remove the lower stabilizer link nuts (2). 


15. Remove the lower link bolts (5 and 6) at the 
cradle. 


16. Remove the upper link bolts (2) at the cradle. 
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17. Remove the toe link cam bolts (1) at the cradle. 


18. Remove the suspension knuckle assemblies. 


19. Remove the stabilizer bushing bolts (1) and sep- 
arate the stabilizer bar from the cradle. 


INSTALLATION 


1. Install the stabilizer bar and install the bushings 
and bolts (1). 


2. Tighten the bolts to 61 N-m (45 ft. Ibs.). 
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3. Position the suspension knuckle assemblies back 


into position onto the crossmember. 
4. Install the toe link cam bolts (1) at the cradle. 


5. Tighten the bolts to 35 N-m (26 ft. Ibs.). 


6. Install the upper link bolts (2) at the cradle. 


7. Tighten the bolts to 90 N-m (70 ft. Ibs.). 


8. Install the lower link bolts (5 and 6) at the cradle. 


9. Tighten the bolts to 90 N-m (70 ft. Ibs.). 


РМ 


10. Install the stabilizer link nuts (2). 
11. Tighten the nuts to 58 N-m (43 ft. Ibs.). 


12. Support the rear cradle assembly (1) with a suit- 
able lifting device and position back into the vehi- 


cle. 
13. Install the cradle bolts (2 and 3): 


a. Tighten the front bolts (2) first to 110 N-m (81 ft. Ibs.). 
b. Tighten the rear bolts (3) next to 110 N-m (81 ft. Іре.). 


14. Install the trailing link (1) bushing bolts (2 and 3): 
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15. 
16. 


17. 
18. 
19. 
20. 


a. Tighten the inboard bolts (3) first to 110 N-m (81 ft. Ibs.). 


b. Tighten the outboard bolts (2) next to 110 N-m (81 ft. Ibs.). 
Install the lower strut bolts (1). 
Tighten the bolts to 99 М-т 73 ft. Ibs.). 


If equipped, install the rear half shafts. 
Install the nuts (3) and washers (4). 
Tighten the nuts to 244 Мт (180 ft. Ibs.). 
Install new cotter pins (2). 
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21. Install the rear drive module (1), (Refer to 3 - DIF- 
FERENTIAL & DRIVELINE/REAR DRIVELINE 
MODULE - INSTALLATION). 

22. Install the wheel speed sensor back, (Refer to 5 - 
BRAKES/ELECTRICAL/SENSOR-REAR WHEEL 
SPEED - INSTALLATION). 


23. Position the brake lines (3) back into place, con- 
nect the clips (2) and install the bolts (1). 


24. Tighten the bolts to 15 Мет (11 ft. Ibs.). 


25. Position the brake lines (1) back into place, and 
install the bolts (2). 


26. Tighten the bolts to 23 N-m (17 ft. Ibs.). 
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27. Install the brake cable (2) onto the backing plate 
(8) and install the hair pin clip (1). 


28. Connect the brake cable to the park brake lever. 


29. Install the park brake shoes, (Refer to 5 - 
BRAKES/PARKING BRAKE/SHOE AND LININGS- 
PARKING BRAKE - INSTALLATION). 


30. Check and adjust wheel alignment as necessary, 
(Refer to 2 - SUSPENSION/WHEEL ALIGNMENT 
- STANDARD PROCEDURE). 
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FUEL DELIVERY 
DESCRIPTION 


The fuel tank is made of plastic and is located near the rear center of the vehicle. 
The Fuel Delivery System consists of: the following items: 

e Electric fuel pump module 

e Fuel filter 

e Tubes/lines/hoses 

e Fuel injectors 


The in-tank fuel pump module contains the fuel pump. The pump is serviced as part of the fuel pump module. Refer 
to Fuel Pump Module. 


The fuel filter is not serviceable, it is mounted on the inside of the fuel tank in the fuel pump module. 


DIAGNOSIS AND TESTING - FUEL DELIVERY SYSTEM 


(Refer to Group 9 Engine for all Powertrain Diagnostic Information) 


STANDARD PROCEDURE 
FUEL CONTAMINATION 


If a engine's fuel supply has been contaminated, the following procedure must be followed: 


1. Remove all fuel from fuel tank. Use an appropriate fuel container. Dispose of contaminated fuel through the 
proper procedure of disposal. Clean fuel tank. This will require removal of the fuel tank to make sure all con- 
taminated fuel is removed. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL TANK - REMOVAL). 


. Install fuel tank to vehicle, (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL TANK - INSTALLATION). 
. Fill fuel tank with fuel. 

. Check for DTC's and clear DTC's. 

. Start vehicle and run engine for 15 minutes and turn off vehicle. 

. Check for DTC's and clear DTC's. 

. Road test vehicle. 

. Check for DTC's. 


CON соб ст Ь CO го 


NOTE: Dispose of Petroleum based products in a manner consistent with State, Federal, and Provincial 
Regulations. 


The engine should then be evaluated to determine if the contaminated fuel has caused any damage to the fuel 
System and or engine. Indicators that the fuel system and or engine has been damaged are the following: 

е Unstable fuel rail pressure. This can manifest itself as instability at idle speeds, excessive undershoot/over- 
shoot at engine start, or excessive undershoot/overshoot when the engine operating conditions change. A typ- 
ical engine response to a large rail pressure undershoot would be a decrease in engine speed or engine stall. 

е Excessive noise from the engine. This could indicate poor rail pressure control or the inability of the injection 
System to inject the proper amount of fuel. 

e Excessive smoke (black or white). This could indicate inability of the fuel system to inject the proper amount of 
fuel. 


NOTE: If any of these conditions are exhibited after cleaning the fuel system, proceed to the appropriate 
fuel system information. Repair fuel system and or engine as necessary. 
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STANDARD PROCEDURE - FUEL SYSTEM PRESSURE RELEASE PROCEDURE 


1. 


2. 


со ч фо о A 


Remove lower rear seat cushion. 


Remove the fuel pump module cover. 


. Disconnect the electrical connector for fuel pump 


module. 


. Start and run engine until it stalls. 

. Attempt restarting engine until it will no longer run. 
. Turn ignition key to OFF position. 

. Disconnect negative battery cable. 

. One or more Diagnostic Trouble Codes (DTC's) 


may have been stored in PCM memory. The scan 
tool must be used to erase a DTC. 
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SPECIFICATIONS 
TORQUE 


EE на Pedal to Dash 8.8 105 
Nuts 


Fuel Tank Strap Bolt p 345 


Ignition Coil Mounting 
Bolts 


Fuel Filer Tube amp а 


FUEL SYSTEM PRESSURE 
400 Кра +34 Кра (58 psi + 5 psi) 
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Fuel Line Adapter 1/4 


SS 


025 (Oxygen Sensor) Remover/Installer—C-4907 


SPECIAL TOOLS 
FUEL 


025 (Oxygen Sensor) Remover/Installer - 8439 


Spanner Wrench 9340 
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FUEL FILTER 
DESCRIPTION 


The fuel filter mounts inside the fuel pump module and is a non-serviceable part. 
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FUEL LINES 
DESCRIPTION - FUEL LINES/HOSES AND CLAMPS 


Also refer to Quick-Connect Fittings. 


WARNING: The fuel system is under a constant pressure (even with the engine off). Before servicing any 
fuel system hoses, fittings or lines, the fuel system pressure must be released. Refer to the fuel system 
pressure release procedure in this group. This may result in personal injury or death. 


The lines/tubes/hoses used on fuel injected vehicles are of a special construction. This is due to the higher fuel 
pressures and the possibility of contaminated fuel in this system. If it is necessary to replace these lines/tubes/ 
hoses, use new original equipment lines/tubes/hoses. 


If equipped: The hose clamps used to secure rubber hoses on vehicles are of a special rolled edge construction. 
This construction is used to prevent the edge of the clamp from cutting into the hose. Only these rolled edge type 
clamps may be used in this system. All other types of clamps may cut into the hoses and cause leaks. 


Use new original equipment type hose clamps. 


STANDARD PROCEDURE - HOSES AND CLAMP 


Inspect all hose connections (clamps and quick connect fittings) for completeness and leaks. Replace cracked, 
scuffed, or swelled hoses. Replace hoses that rub against other vehicle components or show sign of wear. 


Fuel injected vehicles use specially constructed hoses. When replacing hoses, only use hoses marked EFM/EFI. 


When installing hoses, ensure that they are routed away from contact with other vehicle components that could rub 
against them and cause failure. Avoid contact with clamps or other components that cause abrasions or scuffing. 
Ensure that rubber hoses are properly routed and avoid heat sources. 


The hose clamps have rolled edges to prevent the clamp from cutting into the hose. Only use clamps that are 
original equipment or equivalent. Other types of clamps may cut into the hoses and cause high pressure fuel leaks. 
Tighten hose clamps to 1 N-m (9 in. lbs.) torque. 


Inspect all hose connections such as clamps, couplings and fittings to make sure they are secure and leaks are not 
present. The component should be replaced immediately if there is any evidence of degradation that could result in 
failure. 

Never attempt to repair a plastic fuel line/tube. Replace as necessary. 


Avoid contact of any fuel tubes/hoses with other vehicle components that could cause abrasions or scuffing. Be sure 
that the plastic fuel lines/tubes are properly routed to prevent pinching and to avoid heat sources. 
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FUEL PUMP 
DESCRIPTION 


The electric fuel pump is located in and is part of the fuel pump module. It is a positive displacement, gerotor type, 
immersible pump with a permanent magnet electric motor. The fuel pump module is suspended in fuel in the fuel 
tank. 


OPERATION 


The pump draws fuel through a strainer and pushes it through the motor to the outlet. The pump contains a check 
valve. The valve, in the pump outlet, maintains pump pressure during engine off conditions, for a short while. It is 
normal for fuel pressure to drop to zero after cooldown. The fuel pump relay provides voltage to the fuel pump. The 
fuel pump has a maximum deadheaded pressure output of approximately 880 kPa (130 psi). The regulator adjusts 
fuel system pressure to approximately 400 Кра +34 Кра (58 psi + 5 psi). 
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FUEL PUMP MODULE 
DESCRIPTION 


The fuel pump module is installed in the top of the fuel tank. 
The fuel pump module contains the following: 

e Electric fuel pump 

e Fuel pump reservoir 

e Inlet strainer 

e Fuel pressure regulator 

e Fuel gauge sending unit 

e Fuel supply line connection 

e Fuel Filter 


NOTE: The fuel level sensor and the pressure regulator are the only serviceable items. If the fuel pump or 
electrical wiring harness requires service, replace the fuel pump module. 


OPERATION 


The pump draws fuel through a strainer and pushes it through the motor to the outlet. The pump contains one 
check valve. The check valve, in the pump outlet, maintains pump pressure during engine off conditions. The fuel 
pump relay provides voltage to the fuel pump. 


The fuel pump has a maximum deadheaded pressure output of approximately 880 kPa (130 psi). The regulator 
adjusts fuel system pressure to approximately 400 +34 kPa (58 +5 psi). 


FUEL PUMP ELECTRICAL CONTROL 


Voltage to operate the electric pump is supplied through the fuel pump relay. For an electrical operational descrip- 
tion of the fuel pump refer to fuel Pump Relay—PCM Output. 


ELECTRICAL PUMP REPLACEMENT 


The electric fuel pump is not serviceable. If the fuel pump or electrical wiring harness needs replacement, the com- 
plete fuel pump module must be replaced. Perform the Fuel System Pressure Release procedure before servicing 
the fuel pump. 


REMOVAL 
ALL WHEEL DRIVE 


WARNING: Release fuel system pressure before 
servicing fuel system componenis. Service vehi- 
cles in well ventilated areas and avoid ignition 
sources. Never smoke while servicing the vehicle. 
This may result in personal injury or death. 


1. Perform Fuel System Pressure Release procedure. 


2. Remove the air cleaner lid, disconnect the inlet air 
temperature sensor and makeup air hose. 


3. Remove the negative battery cable. 


81846453 
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4. Remove the rear seat cushion. 


5. Rear seat cushion loose. 


6. Remove plastic cover. 


PM 
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7. Clean top of tank to remove loose dirt and debris. 


8. Use special tool #9340 to remove left side module 
lock ring. 


9. Note the fuel pump location on the top of the 
fuel tank. 


NOTE: The pump has to be properly located to the 
tank for the fuel gauge to work properly. 


10. Pull module up out of fuel tank, make sure that 
you do not spill fuel inside of vehicle. 
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11. Drain fuel from fuel pump module. Do not spill fuel 
in interior of vehicle. 


12. Disconnect internal line from fuel pump module. 


13. Tip module on its side to drain remaining fuel from 
reservoir and remove module from vehicle. 


14. Remove module from vehicle. 
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15. Remove seal from tank. Discard seal. 


16. Remove plastic cover. 


17. Clean top of tank to remove loose dirt and debris. 


18. Disconnect electrical line from module. 
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19. Note the fuel level unit location on the top of 
the fuel tank (1). 


NOTE: The fuel level unit has to be properly 
located to the tank for the fuel gauge to work 
properly. 


20. Using Special Tool #9318 remove lock ring (2) to 
release fuel level unit. 


21. Note the fuel level unit location on the top of 
the fuel tank. 


NOTE: The fuel level unit has to be properly 
located to the tank for the fuel gauge to work 
properly. 
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22. Remove fuel level unit module and disconnect 
line. 


81846202 


23. Remove module and seal from tank. Discard seal. 


~ 


E 


81725318 


FRONT WHEEL DRIVE 


WARNING: Release fuel system pressure before servicing fuel system components. Service vehicles in well 
ventilated areas and avoid ignition sources. Never smoke while servicing the vehicle. This may result in 
personal injury or death. 


1. Perform Fuel System Pressure Release procedure. 
2. Remove the air cleaner lid, disconnect the inlet air temperature sensor and makeup air hose. 
3. Remove the negative battery cable. 
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4. Remove the rear seat cushion. 


5. Rear seat cushion loose. 


6. Remove plastic cover. 
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7. Clean top of tank to remove loose dirt and debris. 


8. Use special tool #9340 to remove left side module 
lock ring. 


9. Note the fuel pump location on the top of the 
fuel tank. 


NOTE: The pump has to be properly located to the 
tank for the fuel gauge to work properly. 


10. Pull module up out of fuel tank, make sure that 
you do not spill fuel inside of vehicle. 
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11. Drain fuel from fuel pump module. Do not spill fuel 
in interior of vehicle. 


8184691b 


INSTALLATION 
ALL WHEEL DRIVE 


NOTE: The pump has to properly located to the tank for the fuel gauge to work properly. 


1. Wipe seal area of tank clean. Place a new seal 
between the tank threads and the pump module 
opening. 


See 


81725318 
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2. Connect line to module. — à 
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3. Install module. 


818468cb 


4. Position fuel pump module in tank. Make sure the 


alignment tab line up on the fuel tank and pump 
module for Gas or Diesel fuel tanks. 


818465f5 
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5. While holding the pump module in position, install 
lock ring and use special tool #9340 to tighten lock 
ring. 


6. Install plastic cover. 


7. Wipe seal area of tank clean. Place a new seal 
between the tank threads and the pump module 
opening. 
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8. Connect line and install venturi module. 


9. Position fuel pump module in tank. Make sure the 
alignment tab line up on the fuel tank and pump 
module for Gas or Diesel fuel tanks. 


10. While holding the pump module in position, install 
lock ring and use special tool #9340 to tighten 
lock ring. 
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11. Connect electrical connector. 


12. Install plastic cover. 


13. Install rear cushion. 


PM 
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Install the negative battery cable. 


. Install the air cleaner lid, connect the inlet air tem- 


perature sensor and makeup air hose. 


. Fill fuel tank with clean fuel. Use the Scan Tool to 


pressurize the system and check for leaks. 


FRONT WHEEL DRIVE 
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81846afb 


NOTE: The pump has to properly located to the tank for the fuel gauge to work properly. 


1. Wipe seal area of tank clean. Place a new seal 


2. 


between the tank threads and the pump module 
opening. 


Install module. 
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3. Position fuel pump module in tank. Make sure the 
alignment tab line up on the fuel tank and pump 
module for Gas or Diesel fuel tanks. 


4. While holding the pump module in position, install 
lock ring and use special tool #9340 to tighten lock 
ring. 


5. Install plastic cover. 


818465f5 
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6. Install rear cushion. 


7. Install the negative battery cable. 

8. Install the air cleaner lid, connect the inlet air tem- 
perature sensor and makeup air hose. 

9. Fill fuel tank with clean fuel. Use the Scan Tool to 
pressurize the system and check for leaks. 


81846afb 
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FUEL RAIL 
DESCRIPTION 


The fuel rail supplies the necessary fuel to each indi- 
vidual fuel injector and is mounted to the intake man- 
ifold 


818384d6 


OPERATION 


The fuel pressure regulator is no longer mounted to the fuel rail on any engine. It is now located on the fuel tank 
mounted fuel pump module. Refer to Fuel Pressure Regulator in the Fuel Delivery System section of this group for 
information. The fuel rail is not repairable. 


REMOVAL 


WARNING: Release fuel system pressure before servicing fuel system components. Service vehicles in well 
ventilated areas and avoid ignition sources. Never smoke while servicing the vehicle. This may result in 
personal injury or death. 


NOTE: Wrap shop towels around hose to catch 
any gasoline spillage. 


1. Release the fuel system pressure. 
2. Disconnect the negative battery cable. 


3. Disconnect the fuel line from the fuel rail. Refer to 
the Quick-Connect Fittings in this section. 


8183860a 
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4. Fuel line removed from the fuel rail. 
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5. Unlock апа disconnect the electrical connectors 


from the fuel injectors. 


6. Remove the wiring harness from the fuel rail studs. 


818385f8 
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7. Remove the 2 bolts from the fuel rail. 


8. Remove the fuel rail and injectors from the intake 
manifold. 


9. Fuel rail removed from intake manifold. 
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10. Remove fuel injectors from fuel rail. 


INSTALLATION 


1. 


2. 
3. 
4. 


Apply a light coating of clean engine oil to the 
O-ring on the nozzle end of each injector. 


Install the fuel injectors to the fuel rail. 
Install injector into cup of fuel rail. 


Install retaining clip and check to ensure injector is 
properly captured. 


Fuel rail assembly. 
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5. Insert fuel injector nozzles into openings in intake 
manifold. Seat the injectors in place. 


6. Install the 2 bolts to the fuel rail. Tighten fuel rail 
bolts to 27 N-m ( 20 ft. Ibs.). 


7. Install the wiring harness to the fuel rail. 


81838518 
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PM 


818385f1 
8183860a 


Connect Fittings in the Fuel Delivery Section of this 


Group. 
10. Connect the negative battery cable. 


the fuel system. Check for leaks. 


fuel injectors. 
9. Connect the fuel line to the fuel rail. Refer to Quick 


8. Connect and lock the electrical connectors to the 
11. Use the San Tool Fuel System Test to pressurize 
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FUEL TANK 
DESCRIPTION 


The fuel tank is constructed of a plastic material. Its main functions are for fuel storage and for placement of the fuel 
pump module. The tank is made from High density Polyethylene (HDPE) material.If equipped with ORVR (Onboard 
Refueling Vapor Recovery) it has been added to the fuel tank to control refueling vapor emissions. 


OPERATION 


All models pass a full 360 degree rollover test without fuel leakage. To accomplish this, fuel and vapor flow controls 
are required for all fuel tank connections. 


All models are equipped with either one or two check valves mounted into the top of the fuel tank (or pump mod- 
ule). 


An evaporation control system is connected to the check valve(s)/control valve (Refer to 25 - EMISSIONS CON- 
TROL/EVAPORATIVE EMISSIONS/ORVR - OPERATION) to reduce emissions of fuel vapors into the atmosphere, 
when the tank is vented due to vapor expansion in the tank. When fuel evaporates from the fuel tank, vapors pass 
through vent hoses or tubes to a charcoal canister where they are temporarily held. When the engine is running, the 
vapors are drawn into the intake manifold. In addition, fuel vapors produced during vehicle refueling are allowed to 
pass through the vent hoses/tubes to the charcoal canister(s) for temporary storage (prior to being drawn into the 
intake manifold). All models are equipped with a self-diagnosing system using a Leak Detection Pump (LDP) or 
Natural Vacuum Leak Detection (NVLD). Refer to the Emission Control System for additional information. 


INLET CHECK VALVE 


All vehicles have an inlet check valve on the inside of the fuel tank at the filler inlet 


The valve prevents fuel from splashing back on customer during vehicle refueling. The valve is a non-serviceable 
item. 


REMOVAL 


WARNING: Release fuel system pressure before servicing fuel system components. Service vehicles in well 
ventilated areas and avoid ignition sources. Never smoke while servicing the vehicle. This may result in 
personal injury or death. 


1. Release fuel system pressure. Refer to Fuel Pres- 
sure Release Procedure in this section. 


2. Remove the air cleaner lid, disconnect the inlet air 
temperature sensor and makeup air hose. 


3. Remove the negative battery cable. 
4. Remove the rear seat cushion. 


81846afb 
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5. Rear seat cushion loose. // 


81846b43 


6. Remove plastic cover. 


7. Clean top of tank to remove loose dirt and debris. 


8. Use special tool 49340 to remove left side module 2 
lock ring. m 
у а y ч 
NOTE: wrap shop towels around hoses to catch — “ҳу 


any gasoline зрШаде. 


9. Disconnect electrical and fuel lines from module. 
10. Drain fuel from tank. 
11. Raise and support the vehicle. 


81846497 
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12. Remove exhaust system. 
13. For All Wheel Drive vehicles, remove drive shaft 


14. Remove stay bars. 


NOTE: For АП Wheel Drive vehicles the rear driv- 
eline module most be lowered to remove fuel tank 
assembly. 


15. Tie rear driveline module to suspension cross- 
member. 


16. Support rear driveline module. 


17. Remove 3 mounting bolts and lower rear drive 
line module from suspension crossmember. 
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18. Module lowered. 


19. Remove splash shield. 
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20. Remove splash shield. 
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21. Disconnect vapor canister line. 


22. Disconnect filler tube recirculation vent line and 
purge line. 


CAUTION: There may be fuel in the fill tube. 
Remove hose carefully to reduce fuel splash. 


23. Disconnect fuel tank from rubber fill hose. 
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24. Remove parking brake cable mounting. 


25. Remove parking brake cable mounting. 


26. Support fuel tank. 


27. Remove bolts from the fuel tank straps. 


28. Remove fuel tank from vehicle. 
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INSTALLATION 


1. Install fuel tank straps. 


2. Raise fuel tank into position. 

3. Position fuel tank straps. Tighten fuel tank strap 
bolts to 47 N:m (34.5 ft. 105.) torque. Remove 
transmission jack. Ensure straps are not twisted or 
bent. 


4. Install parking brake cable, 
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5. Install parking brake cable, 


8183922f 


6. Connect filler tube recirculation vent and line purge 
line. 


7. Connect fuel fill tube to tank inlet. Tighten hose 


clamp to 4.1 N-m (38 in. 105.) torque. 


8181243a 
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8. Connect vapor canister line. 


9. Install rear driveline module, (Refer to 3 - DIFFER- 
ENTIAL & DRIVELINE/REAR DRIVELINE MOD- 


ULE - INSTALLATION). 


10. Install stay bars, (Refer to 3 - DIFFERENTIAL & 
DRIVELINE/REAR DRIVELINE MODULE 
INSTALLATION). 
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11. Install splash shield. 


12. Install splash shield. 


13. Install exhaust system (1). 


14. Install drive shaft (2), (Refer to 3 - DIFFEREN- 
ПА. & DRIVELINE/PROPELLER SHAFT - 


INSTALLATION). 
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15. While holding the pump module in position, install 
lock ring and use special tool #9340 to tighten 
lock ring. 


16. Connect electrical connector and lock the connec- 
tor. 


17. Connect the fuel line. Refer to Quick Connect Fit- 
tings in this section. 


18. Install plastic cover. 


19. Install rear cushion. 

20. Install the negative battery cable. 

21. Install the air cleaner lid, connect the inlet air tem- 
perature sensor and makeup air hose. 

22. Fill fuel tank with clean fuel. Use the Scan Tool to 
pressurize the system and check for leaks. 
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FUEL TANK FILLER TUBE 
REMOVAL 


NOTE: Drain fuel tank if it is more than half full. 


1. Remove the negative battery cable. 
2. Loosen fuel filler tube cap. 
3. Raise vehicle and support. 


4. Remove the left rear wheel. 
5. Remove the inner splash shield. 
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6. Disconnect filler tube recirculation vent line. 


7. Disconnect fuel filler tube hose from fuel tank neck. 


8. Remove filler tube mounting screw. 
9. Remove fuel filler tube assembly. 


РМ 
INSTALLATION 


1. Install fuel filler tube. Connect fuel filler tube hose 
to fuel tank neck and tighten clamp to 2.8 N-m (24 
ins. Ibs.). 


2. Install fuel filler tube mounting screw and tighten to 
9 Мет (79.5 ins. 108.). 


3. Connect filler tube vent line. 
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Install the inner splash shield. 
Install rear tire. 

Lower vehicle. 

Install fuel filler tube cap. 

Install the negative battery cable. 


Install the air cleaner lid and makeup air hose. 
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INLET FILTER 
DESCRIPTION 


The fuel pump inlet strainer is a non-serviceable part. 
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FUEL INJECTION 


OPERATION 
INJECTION SYSTEM 


All engines used in this section have a sequential Multi-Port Electronic Fuel Injection system. The MPI system is 
computer regulated and provides precise air/fuel ratios for all driving conditions. The Powertrain Control Module 
(PCM) operates the fuel injection system. 
The POM regulates: 

e Ignition timing 

e Air/fuel ratio 

e Emission control devices 

e Cooling fan 

e Charging system 

e |dle speed 

e Vehicle speed control 
Various sensors provide the inputs necessary for the PCM to correctly operate these systems. In addition to the 
sensors, various switches also provide inputs to the PCM. 
The PCM can adapt its programming to meet changing operating conditions. 


Fuel is injected into the intake port above the intake valve in precise metered amounts through electrically operated 
injectors. The РОМ fires the injectors in a specific sequence. Under most operating conditions, the PCM maintains 
an air fuel ratio of 14.7 parts air to 1 part fuel by constantly adjusting injector pulse width. Injector pulse width is the 
length of time the injector is open. 


The PCM adjusts injector pulse width by opening and closing the ground path to the injector. Engine RPM (speed) 
and manifold absolute pressure (air density) are the primary inputs that determine injector pulse width. 


MODES OF OPERATION 


As input signals to the PCM change, the PCM adjusts its response to output devices. For example, the PCM must 
calculate a different injector pulse width and ignition timing for idle than it does for Wide Open Throttle (WOT). 
There are several different modes of operation that determine how the PCM responds to the various input signals. 


There are two different areas of operation, OPEN LOOP and CLOSED LOOP. 


During OPEN LOOP modes the PCM receives input signals and responds according to preset PCM programming. 
Inputs from the upstream and downstream heated oxygen sensors are not monitored during OPEN LOOP modes, 
except for heated oxygen sensor diagnostics (they are checked for shorted conditions at all times). 


During CLOSED LOOP modes the PCM monitors the inputs from the upstream and downstream heated oxygen 
sensors. The upstream heated oxygen sensor input tells the PCM if the calculated injector pulse width resulted in 
the ideal air-fuel ratio of 14.7 to one. By monitoring the exhaust oxygen content through the upstream heated oxy- 
gen sensor, the PCM can fine tune injector pulse width. Fine tuning injector pulse width allows the PCM to achieve 
optimum fuel economy combined with low emissions. 
For the PCM to enter CLOSED LOOP operation, the following must occur: 
1. Engine coolant temperature must be over 35°F (1.6?C). 

e |f the coolant is over 35°F (1.690) the PCM will wait 38 seconds. 

e |f the coolant is over 50?F (10°С) the PCM will wait 15 seconds. 

e |f the coolant is over 167?F (75?C) the PCM will wait 3 seconds. 
2. For other temperatures the PCM will interpolate the correct waiting time. 
3. O2 sensor must read either greater than 0.745 volts or less than 0.29 volt. 
4. The multi-port fuel injection systems has the following modes of operation: 

• Ignition switch ON (Zero RPM) 

e Engine start-up 

e Engine warm-up 

e Cruise 
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e Idle 
e Acceleration 
e Deceleration 
e Wide Open Throttle 
e Ignition switch OFF 
5. The engine start-up (crank), engine warm-up, deceleration with fuel shutoff and wide open throttle modes are 
OPEN LOOP modes. Under most operating conditions, the acceleration, deceleration (with A/C on), idle and 
cruise modes, with the engine at operating temperature are CLOSED LOOP modes. 


IGNITION SWITCH ON (ZERO RPM) MODE 


When the ignition switch activates the fuel injection system, the following actions occur: 

e [he PCM monitors the engine coolant temperature sensor and throttle position sensor input. The PCM deter- 

mines basic fuel injector pulse width from this input. 

e The PCM determines atmospheric air pressure from the MAP sensor input to modify injector pulse width. 
When the key is in the ON position and the engine is not running (zero rpm), the Auto Shutdown (ASD) and fuel 
pump relays de-energize after approximately 1 second. Therefore, battery voltage is not supplied to the fuel pump, 
ignition coil, fuel injectors and heated oxygen sensors. 


ENGINE START-UP MODE 


This is an OPEN LOOP mode. If the vehicle is in park or neutral (automatic transaxles) or the clutch pedal is 
depressed (manual transaxles) the ignition switch energizes the starter relay when the engine is not running. The 
following actions occur when the starter motor is engaged. 

e |f the РОМ receives the camshaft position sensor and crankshaft position sensor signals, it energizes the fuel 
pump. If the PCM does not receive both signals within approximately one second, it will not energize the fuel 
pump. The PCM supply voltage to the fuel pump, fuel injectors, ignition coil, (EGR solenoid and PCV heater if 
equipped) and heated oxygen sensors. 

e [he PCM energizes the injectors (on the 69? degree falling edge) for a calculated pulse width until it deter- 
mines crankshaft position from the camshaft position sensor and crankshaft position sensor signals. The PCM 
determines crankshaft position within 1 engine revolution. 

e After determining crankshaft position, the PCM begins energizing the injectors in sequence. It adjusts injector 
pulse width and controls injector synchronization by turning the individual ground paths to the injectors On and 
Off. 

e When the engine idles within +64 RPM of its target RPM, the PCM compares current MAP sensor value with 
the atmospheric pressure value received during the Ignition Switch On (zero RPM) mode. 

Once the fuel pump relay has been energized, the PCM determines injector pulse width based on the following: 

e MAP 

Engine RPM 

Battery voltage 

e Engine coolant temperature 

Inlet/Intake air temperature (IAT) 

Throttle position 

e The number of engine revolutions since cranking was initiated 


During Start-up the PCM maintains ignition timing at 9? BTDC. 


ENGINE WARM-UP MODE 


This is an OPEN LOOP mode. The following inputs are received by the PCM: 
e Manifold Absolute Pressure (MAP) 

Crankshaft position (engine speed) 

Engine coolant temperature 

Inlet/Intake air temperature (IAT) 

Camshaft position 

Knock sensor 

Throttle position 
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e A/C switch status 
e Battery voltage 

e Vehicle speed 

e Speed control 

e O2 sensors 


The PCM adjusts injector pulse width and controls injector synchronization by turning the individual ground paths to 
the injectors On and Off. 


The PCM adjusts ignition timing and engine idle speed. Engine idle speed is adjusted through the idle air control 
motor. 


CRUISE OR IDLE MODE 
When the engine is at operating temperature this is a CLOSED LOOP mode. During cruising or idle the following 
inputs are received by the PCM: 
e Manifold absolute pressure 
e Crankshaft position (engine speed) 
e Inlet/Intake air temperature 
e Engine coolant temperature 
e Camshaft position 
e Knock sensor 
e Throttle position 
e Exhaust gas oxygen content (O2 sensors) 
e A/C switch status 
e Battery voltage 
e Vehicle speed 


The PCM adjusts injector pulse width and controls injector synchronization by turning the individual ground paths to 
the injectors On and Off. 


The PCM adjusts engine idle speed and ignition timing. The PCM adjusts the air/fuel ratio according to the oxygen 
content in the exhaust gas (measured by the upstream and downstream heated oxygen sensor). 


The PCM monitors for engine misfire. During active misfire and depending on the severity, the PCM either contin- 
uously illuminates or flashes the malfunction indicator lamp (Check Engine light on instrument panel). Also, the PCM 
stores an engine misfire DTC in memory, if 2nd trip with fault. 
The PCM performs several diagnostic routines. They include: 
e Oxygen sensor monitor 
e Downstream heated oxygen sensor diagnostics during open loop operation (except for shorted) 
e Fuel system monitor 
e EGR monitor (if equipped) 
e Purge system monitor 
Catalyst efficiency monitor 
e All inputs monitored for proper voltage range, rationality. 
e All monitored components (refer to the Emission section for On-Board Diagnostics). 


The PCM compares the upstream and downstream heated oxygen sensor inputs to measure catalytic convertor 
efficiency. If the catalyst efficiency drops below the minimum acceptable percentage, the PCM stores a diagnostic 
trouble code in memory, after 2 trips. 


During certain idle conditions, the PCM may enter a variable idle speed strategy. During variable idle speed strategy 
the PCM adjusts engine speed based on the following inputs. 

e A/C status 

e Battery voltage 

e Battery temperature or Calculated Battery Temperature 

e Engine coolant temperature 

e Engine run time 

e Inlet/Intake air temperature 
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e Vehicle mileage 


ACCELERATION MODE 


This is a CLOSED LOOP mode. The PCM recognizes an abrupt increase in Throttle Position sensor output voltage 
or MAP sensor output voltage as a demand for increased engine output and vehicle acceleration. The PCM 
increases injector pulse width in response to increased fuel demand. 


e Wide Open Throttle-open loop 


DECELERATION MODE 


This is a CLOSED LOOP mode. During deceleration the following inputs are received by the PCM: 
e A/C status 
e Battery voltage 

Inlet/Intake air temperature 

e Engine coolant temperature 

e Crankshaft position (engine speed) 

e Exhaust gas oxygen content (upstream heated oxygen sensor) 

e Knock sensor 

e Manifold absolute pressure 

e Throttle position sensor 


The PCM may receive a closed throttle input from the APPS when it senses an abrupt decrease in manifold pres- 
sure. This indicates a hard deceleration (Open Loop). In response, the PCM may momentarily turn off the injectors. 
This helps improve fuel economy, emissions and engine braking. 


WIDE-OPEN-THROTTLE MODE 


This is an OPEN LOOP mode. During wide-open-throttle operation, the following inputs are used by the PCM: 

e Inlet/Intake air temperature 

e Engine coolant temperature 

e Engine speed 

e Knock sensor 

e Manifold absolute pressure 

e Throttle position 
When the PCM senses a wide-open-throttle condition through the APPS it de-energizes the A/C compressor clutch 
relay. This disables the air conditioning system and disables EGR (if equipped). 


The PCM adjusts injector pulse width to supply a predetermined amount of additional fuel, based on MAP and RPM. 
IGNITION SWITCH OFF MODE 


When the operator turns the ignition switch to the OFF position, the following occurs: 
e All outputs are turned off, unless 02 Heater Monitor test is being run. Refer to the Emission section for On- 
Board Diagnostics. 
e No inputs are monitored except for the heated oxygen sensors. The PCM monitors the heating elements in the 
oxygen sensors and then shuts down. 


FUEL CORRECTION or ADAPTIVE MEMORIES 
DESCRIPTION 


In Open Loop, the PCM changes pulse width without feedback from the O2 Sensors. Once the engine warms up to 
approximately 30° to 35° F (-1.1° їо 1.690), the PCM goes into closed loop Short Term Correction and utilizes 
feedback from the O2 Sensors. Closed loop Long Term Adaptive Memory is maintained above 170? to 190? F 
unless the PCM senses wide open throttle. At that time the PCM returns to Open Loop operation. 
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OPERATION 


Short Term 


The first fuel correction program that begins functioning is the short term fuel correction. This system corrects fuel 
delivery in direct proportion to the readings from the Upstream O2 Sensor. 


The PCM monitors the air/fuel ratio by using the input voltage from the O2 Sensor. When the voltage reaches its 
preset high or low limit, the PCM begins to add or remove fuel until the sensor reaches its switch point. The short 
term corrections then begin. 


The PCM makes a series of quick changes in the injector pulse-width until the O2 Sensor reaches its opposite 
preset limit or switch point. The process then repeats itself in the opposite direction. 


Short term fuel correction will keep increasing or decreasing injector pulse-width based upon the upstream O2 Sen- 
sor input. The maximum range of authority for short term memory is 2596 (+/-) of base pulse-width. Short term is 
violated and is lost when ignition is turned OFF. 


Long Term 


The second fuel correction program is the long term adaptive memory. In order to maintain correct emission 
throughout all operating ranges of the engine, a cell structure based on engine rpm and load (MAP) is used. 


Ther number of cells varies upon the driving conditions. Two cells are used only during idle, based upon TPS and 
Park/Neutral switch inputs. There may be two other cells used for deceleration, based on TPS, engine rpm, and 
vehicle speed. The other twelve cells represent a manifold pressure and an rpm range. Six of the cells are high rpm 
and the other six are low rpm. Each of these cells has a specific MAP voltage range Typical Adaptive Memory Fuel 
Cells . 


As the engine enters one of these cells the PCM looks at the amount of short term correction being used. Because 
the goal is to keep short term at 0 (O2 Sensor switching at 0.5 volt), long term will update in the same direction as 
short term correction was moving to bring the short term back to 0. Once short term is back at 0, this long term 
correction factor is stored in memory. 


The values stored in long term adaptive memory are used for all operating conditions, including open loop and cold 
starting. However, the updating of the long term memory occurs after the engine has exceeded approximately 170“- 
190? F (77? to 88?C), with fuel control in closed loop and two minutes of engine run time. This is done to prevent 
any transitional temperature or start-up compensations from corrupting long term fuel correction. 


Long term adaptive memory can change the pulse-width by as much as 25%, which means it can correct for all of 
short term. It is possible to have a problem that would drive long term to 25% and short term to another 25% for a 
total change of 50% away from base pulse-width calculation. 


Typical Adaptive Memory Fuel Cells 


Open Open Open Open Open Open 
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| Vacuum | ит 


азо А ‚984 12 
— 
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Fuel Correction Diagnostics 


There are two fuel correction diagnostic routines: 
e Fuel System Rich 
e Fuel System Lean 


A DTC is set and the MIL is illuminated if the PCM detects either of these conditions. This is determined based on 
total fuel correction, short term times long term. 
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SYSTEM DIAGNOSIS 
OPERATION 


The PCM can test many of its own input and output circuits. If the PCM senses a fault in a major system, the PCM 
stores a Diagnostic Trouble Code (DTC) in memory. 


For DTC information see On-Board Diagnostics (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
POWERTRAIN CONTROL MODULE - DESCRIPTION) . 


SPECIFICATIONS 
TORQUE 


Crankshaft Position 
Sensor Mounting Bolts 


(PCM) Mounting Screws 


Throttle Body Mounting 
Bolts 
Crankshaft Position 

ensor 


Fuel Rail bolts 27 
inetArTube Clamp | __з= Е ЕЕ 
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Fuel Line Adapter 1/4 


SS 


025 (Oxygen Sensor) Remover/Installer—C-4907 


SPECIAL TOOLS 
FUEL 


025 (Oxygen Sensor) Remover/Installer - 8439 


Spanner Wrench 9340 


14-56 FUEL ІМЕСІОМ----------------------------------РМ 


SENSOR-ACCELERATOR PEDAL POSITION 
DESCRIPTION 


The Accelerator Pedal Position Sensor (APPS) is a variable resistor that provides the PCM with an input signal 
(voltage). The signal represents pedal angle position. As the position of the accelerator pedal changes, the resis- 
tance of the APPS changes. 


REMOVAL 


1. Disconnect negative battery cable. 


2. Unlock the electrical connector and then disconnect 
the electrical connector from the module 


3. Remove the mounting nuts А Ше ГЕ Wu / 
2 ` ka NW x 
4. Remove assembly from the mounting studs. rt | pb. 
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INSTALLATION 

1. Install APPS module. 

2. Tighten the mounting nuts. 

3. Connect electrical connector and lock. 
4. Connect negative battery cable. 


8181са1с 
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CRANKSHAFT POSITION SENSOR 
DESCRIPTION 


The crankshaft position sensor mounts to the rear of the engine block near the transmission. 
The PCM uses the Crankshaft Position sensor to cal- 
culate the following: 

e Engine RPM 

e TDC number 1 and 4 
Ignition coil synchronization 
Injector synchronization 


Camshaft-to-crankshaft misalignment (Timing belt 
skipped 1 tooth or more diagnostic trouble code). 


81827b11 


OPERATION 


The PCM sends approximately 5 volts to the Hall-effect sensor. This voltage is required to operate the Hall-effect 
chip and the electronics inside the sensor. A ground for the sensor is provided through the sensor return circuit. The 
input to the PCM occurs on a 5 volt output reference circuit that operates as follows: The Hall-effect sensor contains 
a powerful magnet. As the magnetic field passes over the dense portion of the counterweight, the 5-volt signal is 
pulled to ground (.3 volts) through a transistor in the sensor. When the magnetic field passes over the notches in 
the crankshaft counterweight, the magnetic field turns off the transistor in the sensor, causing the PCM to register 
the 5-volt signal. The PCM identifies crankshaft position by registering the change from 5 to 0 volts, as signaled 
from the Crankshaft Position sensor (2). 


The PCM determines what cylinder to fire from the crankshaft position sensor input and the camshaft position sen- 
sor input. The #8 crankshaft counterweight has a target ring with 32 teeth and notches (1), including one long ref- 
erence tooth and notch. From the crankshaft position sensor input the PCM determines engine speed and 
crankshaft angle (position). 
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REMOVAL 


The Crankshaft Position Sensor is in the rear of the 


engine block near the transmission. 


If vehicle is All Wheel Drive the Power Transfer Unit 
must be removed, (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/POWER TRANSFER UNIT 
REMOVAL). 

1. Disconnect the negative battery cable. 


2. Raise vehicle and support. 


3. Remove heat shield retaining bolt. 


4. Move heat shield. 


5. Unlock and disconnect the electrical connector to 
the crankshaft position sensor. 


81827b19 
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6. Remove the crankshaft position sensor bolt. 
7. Remove the sensor. 


81827b1d 


INSTALLATION 


1. Check o-ring for damage and lubricate the o-ring 
with engine oil before installing sensor. 


2. Use a twisting motion when installing the sensor. 


81827b1d 


3. Install and tighten the crankshaft position sensor 
bolt and tighten to 9 М-т (79.5 ins. 105.). 

4. Connect and lock the electrical connector to the 
crankshaft position sensor. 

5. Install heat shield and retaining bolt. 


81827b19 
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If vehicle is All Wheel Drive the Power Transfer Unit 
must be installed, (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/POWER TRANSFER UNIT - INSTALLA- 
TION). 

6. Lower vehicle. 


7. Connect the negative battery cable. 


81827b11 
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FUEL INJECTOR 
DESCRIPTION 
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The injectors are positioned in the intake manifold with the nozzle ends directly above the intake valve port. 


OPERATION 


The fuel injectors are 12 volt electrical solenoids. The 
injector contains a pintle that closes off an orifice at 
the nozzle end. When electric current is supplied to 
the injector, the armature and needle move a short 
distance against a spring, allowing fuel to flow out the 
orifice. Because the fuel is under high pressure, a fine 
spray is developed in the shape of a hollow cone or 
two streams. The spraying action atomizes the fuel, 
adding it to the air entering the combustion chamber. 
Fuel injectors are not interchangeable between 
engines. 


The РОМ provides battery voltage to each injector 
through the ASD relay. Injector operation is controlled 
by a ground path provided for each injector by the 
POM. Injector on-time (pulse-width) is variable, and is 
determined by the PCM processing all the data previ- 


818384c5 


8020cd8e 


ously discussed to obtain the optimum injector pulse width for each operating condition. The pulse width is con- 


trolled by the duration of the ground path provided. 
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STANDARD PROCEDURE 
REMOVAL - INJECTOR CONNECTOR 


1. Disconnect electrical connectors at the fuel injec- 
tors. 


2. To remove connector pull the red colored slider 
away from injector (1). While pulling the slider, 
depress tab (2) and remove connector (3) from 
injector. The factory fuel injection wiring harness is 
numerically tagged (INJ 1, INJ 2, etc.) for injector P 
position identification. If harness is not tagged, 
make note of wiring location before removal. 


Q)DEPRESS 
TAB @ PULL 
CONNECTOR 
FROM 
INJECTOR 


@ PUSH CONNECTOR 
ONTO INJECTOR 


80b6f033 


REMOVAL 


WARNING: Release fuel system pressure before servicing fuel system componenis. Service vehicles in well 
ventilated areas and avoid ignition sources. Never smoke while servicing the vehicle. This may result in 
personal injury or death. 
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— 


. Release the fuel pressure, refer to the fuel pres- 
sure release procedure. 


. Disconnect the negative battery cable. 


. Disconnect the electrical connectors from the fuel 
injectors. 


о го 


> 


Fuel line connection at fuel rail. 


5. Remove the fuel line from the fuel rail. 
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6. Remove wire harness from fuel га! mounting studs. 


7. Remove the 2 bolts to the fuel rail at the lower 
manifold. 


8. Remove the fuel rail 
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9. Remove clip holding fuel injector to fuel rail. 


10. Remove fuel injector from fuel rail. 


INSTALLATION 

. Apply a light coating of clean engine oil to the 
upper O-ring. 

. Install injector in cup on fuel rail. 

. Install retaining clip. 


— 


о го 
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4. Apply а light coating of clean engine oil to the 
O-ring on the nozzle end of each injector. 

5. Insert fuel injector nozzles into openings in lower 
intake manifold. Seat the injectors in place. 


6. Tighten fuel rail mounting screws to 27 М-т (20 ft. 
Ibs.). 


7. Install wiring harness clips to the fuel rail mounting 
studs. 


81838518 
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8. Attach electrical connectors to fuel injectors, refer 


to the fuel injector connector section for electrical 


connector installation. 


9. Connect fuel supply tube to fuel rail. 


10. Connect the negative battery cable. 


11. Use the scan tool to pressurize the fuel system. 


Check for leaks. 


8183860a 
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INLET AIR TEMPERATURE SENSOR 
DESCRIPTION 


The IAT Sensor is a Negative Temperature Coefficient (NTC) Sensor that provides information to the PCM regarding 
the temperature of the air entering the intake manifold. 


REMOVAL 


The sensor is located in the clean air duct (1) 


1. Disconnect the negative battery cable. un = 1 E 
2. Disconnect electrical connector from the sensor. N m 
2005 Tm 
3. Remove the sensor. RE д; VA S ас ч 
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INSTALLATION 


The sensors is in the clean air duct. 
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1. Install sensor. Make sure of sensor orientation. 
2. Attach electrical connector to sensor. 
3. Connect the negative battery cable. 


с 
( 


РС 
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MAP SENSOR 
DESCRIPTION 


The MAP sensor mounts to the intake manifold. 


8184efa2 


OPERATION 


The MAP serves as a POM input, using a silicon based sensing unit, to provide data on the manifold vacuum that 
draws the air/fuel mixture into the combustion chamber. The PCM requires this information to determine injector 
pulse width and spark advance. When MAP equals Barometric pressure, the pulse width will be at maximum. 


Also like the cam and crank sensors, a 5 volt reference is supplied from the PCM and returns a voltage signal to the 
POM that reflects manifold pressure. The zero pressure reading is 0.5V and full scale is 4.5V. For a pressure swing 
of 0 — 15 psi the voltage changes 4.0V. The sensor is supplied a regulated 4.8 to 5.1 volts to operate the sensor. 
Like the cam and crank sensors ground is provided through the sensor return circuit. 


The MAP sensor input is the number one contributor to pulse width. The most important function of the MAP sensor 
is to determine barometric pressure. The PCM needs to know if the vehicle is at sea level or is it in Denver at 5000 
feet above sea level, because the air density changes with altitude. It will also help to correct for varying weather 
conditions. If a hurricane was coming through the pressure would be very, very low or there could be a real fair 
weather, high pressure area. This is important because as air pressure changes the barometric pressure changes. 
Barometric pressure and altitude have a direct inverse correlation, as altitude goes up barometric goes down. The 
first thing that happens as the key is rolled on, before reaching the crank position, the PCM powers up, comes 
around and looks at the MAP voltage, and based upon the voltage it sees, it knows the current barometric pressure 
relative to altitude. Once the engine starts, the PCM looks at the voltage again, continuously every 12 milliseconds, 
and compares the current voltage to what it was at key on. The difference between current and what it was at key 
on is manifold vacuum. 


During key On (engine not running) the sensor reads (updates) barometric pressure. A normal range can be 
obtained by monitoring known good sensor in you work area. 


As the altitude increases the air becomes thinner (less oxygen). If a vehicle is started and driven to a very different 
altitude than where it was at key On the barometric pressure needs to be updated. Any time the PCM sees Wide 
Open throttle, based upon TPS angle and RPM it will update barometric pressure in the MAP memory cell. With 
periodic updates, the PCM can make its calculations more effectively. 
The PCM uses the MAP sensor to aid in calculating the following: 

e Barometric pressure 

e Engine load 

e Manifold pressure 

e Injector pulse-width 

e Spark-advance programs 

e Shift-point strategies (F4AC1 transmissions only, via the PCI bus) 

e Idle speed 
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e Decel fuel shutoff 


The PCM recognizes a decrease in manifold pressure by monitoring a decrease in voltage from the reading stored 
in the barometric pressure memory cell. The MAP sensor is a linear sensor; as pressure changes, voltage changes 
proportionately. The range of voltage output from the sensor is usually between 4.6 volts at sea level to as low as 
0.3 volts at 26 in. of Hg. Barometric pressure is the pressure exerted by the atmosphere upon an object. At sea 
level on a standard day, no storm, barometric pressure is 29.92 in Hg. For every 100 feet of altitude barometric 
pressure drops .10 in. Hg. If a storm goes through it can either add, high pressure, or decrease, low pressure, from 
what should be present for that altitude. You should make a habit of knowing what the average pressure and cor- 


responding barometric pressure is for your area. 


REMOVAL 


1. Remove the air cleaner cover. 
2. Disconnect the negative battery cable. 


3. Disconnect the electrical connector from the MAP 
sensor. 


4. Remove the screws from the MAP sensor. 


5. Remove the MAP sensor. 
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INSTALLATION 
1. Make sure that the manifold is clean. 
2. Install sensor to manifold. 


3. Tighten screw. 


4. Connect the electrical connector to the sensor. 


5. Connect the negative battery cable 
6. Install the air cleaner cover. 
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SENSOR-OXYGEN 
DESCRIPTION 


The upstream oxygen sensor threads into the outlet 
flange of the exhaust manifold. 


The downstream heated oxygen sensor threads into 
the system depending on emission package. 


81821bd0 


OPERATION 


A separate upstream and downstream grounds are used on the NGC vehicles (4 Cyl.). 


As vehicles accumulate mileage, the catalytic convertor deteriorates. The deterioration results in a less efficient cat- 
alyst. To monitor catalytic convertor deterioration, the fuel injection system uses two heated oxygen sensors. One 
sensor upstream of the catalytic convertor, one downstream of the convertor. The PCM compares the reading from 
the sensors to calculate the catalytic convertor oxygen storage capacity and converter efficiency. Also, the PCM 
uses the upstream heated oxygen sensor input when adjusting injector pulse width. 


When the catalytic converter efficiency drops below emission standards, the PCM stores a diagnostic trouble code 
and illuminates the malfunction indicator lamp (MIL). 


The O2 sensors produce a constant 2.5 volts on NGC vehicles, depending upon the oxygen content of the exhaust 
gas. When a large amount of oxygen is present (caused by a lean air/fuel mixture, can be caused by misfire and 
exhaust leaks), the sensors produces a low voltage. When there is a lesser amount of oxygen present (caused by 
a rich air/fuel mixture, can be caused by internal engine problems) it produces a higher voltage. By monitoring the 
oxygen content and converting it to electrical voltage, the sensors act as a rich-lean switch. 


The oxygen sensors are equipped with a heating element that keeps the sensors at proper operating temperature 
during all operating modes. Maintaining correct sensor temperature at all times allows the system to enter into 
closed loop operation sooner. Also, it allows the system to remain in closed loop operation during periods of 
extended idle. 


In Closed Loop operation the PCM monitors the O2 sensors input (along with other inputs) and adjusts the injector 
pulse width accordingly. During Open Loop operation the PCM ignores the O2 sensor input. The PCM adjusts injec- 
tor pulse width based on preprogrammed (fixed) values and inputs from other sensors. 


NGC Controller - Has a common ground for the heater in the O2S. 12 volts is supplied to the heater in the O2S by 
the NGC controller. Both the upstream and downstream O2 sensors for NGC are pulse width modulation (PWM). 
NOTE: When replacing an O2 Sensor, the PCM RAM memory must be cleared, either by disconnecting the PCM 
C-1 connector or momentarily disconnecting the Battery negative terminal. The NGC learns the characteristics of 
each O2 heater element and these old values should be cleared when installing a new O2 sensor. The customer 
may experience driveability issues if this is not performed. 


UPSTREAM OXYGEN SENSOR 


The input from the upstream heated oxygen sensor tells the PCM the oxygen content of the exhaust gas. Based on 
this input, the PCM fine tunes the air-fuel ratio by adjusting injector pulse width. 


The sensor input switches from 2.5 to 3.5 volt, depending upon the oxygen content of the exhaust gas in the 
exhaust manifold. When a large amount of oxygen is present (caused by a lean air-fuel mixture), the sensor pro- 
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duces voltage as low as 2.5 моћ. When there is а lesser amount of oxygen present (rich air-fuel mixture) the sensor 
produces a voltage as high as 3.5 volt. By monitoring the oxygen content and converting it to electrical voltage, the 
sensor acts as a rich-lean switch. 


The heating element in the sensor provides heat to the sensor ceramic element. Heating the sensor allows the 
System to enter into closed loop operation sooner. Also, it allows the system to remain in closed loop operation 
during periods of extended idle. 


In Closed Loop, the PCM adjusts injector pulse width based on the upstream heated oxygen sensor input along with 
other inputs. In Open Loop, the PCM adjusts injector pulse width based on preprogrammed (fixed) values and 
inputs from other sensors. 


DOWNSTREAM OXYGEN SENSOR 


The downstream heated oxygen sensor input is used to detect catalytic convertor deterioration. As the convertor 
deteriorates, the input from the downstream sensor begins to match the upstream sensor input except for a slight 
time delay. By comparing the downstream heated oxygen sensor input to the input from the upstream sensor, the 
POM calculates catalytic convertor efficiency. Also used to establish the upstream O2 goal voltage (switching point). 


REMOVAL 
1/1 UPSTREAM 


1. Remove the engine cover. 
2. Remove the negative battery cable. 
3. Disconnect electrical connector from O2 sensor. 


Q 
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4. Remove sensor using an oxygen sensor crow foot 
wrench such as Snap-On tool YA8875 ог 
equivalent. 


1/2 DOWNSTREAM 

The downstream heated oxygen sensor threads into 
the catalytic convertor. 

1. Remove the negative battery cable. 

2. Raise vehicle and support. 

3. Disconnect electrical connector from sensor. 

4 


. Disconnect sensor electrical harness from clips 
along Боду. 

5. Remove sensor using an oxygen sensor crow foot 
wrench such as Snap-On tool YA8875 ог 
equivalent. 
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INSTALLATION 
1/1 UPSTREAM 


1. 


> 


After removing the sensor, the exhaust manifold 
threads must be cleaned with an 18 mm X 1.5 + 
6E tap. If reusing the original sensor, coat the sen- 
sor threads with an anti-seize compound such as 
Loctite® 771-64 or equivalent. New sensors have 
compound on the threads and do not require an 
additional coating. Tighten the sensor to 28 Мт 
(20 ft. Ibs.) torque. 


. Install sensor using an oxygen sensor crow foot 


wrench such as Snap-On tool YA8875 or equiva- 
lent 


Connect electrical connector to sensor. 
Install the negative battery cable. 
Install the engine cover. 
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1/2 DOWNSTREAM 


The downstream heated oxygen sensor threads into 
the exhaust pipe behind the catalytic convertor. 


1. After removing the sensor, the exhaust manifold 
threads must be cleaned with an 18 mm X 1.5 + 
6E tap. If reusing the original sensor, coat the sen- 
sor threads with an anti-seize compound such as 
Loctite® 771-64 or equivalent. New sensors have 
compound on the threads and do not require an 
additional coating. Tighten the sensor to 28 Мт 
(20 ft. Ibs.) torque. 


2. Install sensor using an oxygen sensor crow foot 
wrench such as Snap-On tool YA8875 or equiva- 
lent 


3. Connect sensor electrical harness to clips along 
body. 


4. Connect electrical connector to sensor. 
5. Lower vehicle. 
6. Install the negative battery cable. 
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THROTTLE BODY 
DESCRIPTION 


The throttle body mounts to the intake manifold. The throttle position sensor and idle air control motor attach to the 
throttle body. 


OPERATION 


Filtered air from the air cleaner enters the intake manifold through the throttle body. The throttle body contains an air 
control passage controlled by an Idle Air Control (АС) motor. The air control passage is used to supply air for idle 
conditions. A throttle valve (plate) is used to supply air for above idle conditions. 


Certain sensors are attached to the throttle body. The accelerator pedal cable, speed control cable are connected to 
the throttle body cam. 


A (factory adjusted) set screw is used to mechanically limit the position of the throttle body throttle plate. Never 
attempt to adjust the engine idle speed using this screw. All idle speed functions are controlled by the PCM. 


REMOVAL 


1. Remove the air cleaner lid, disconnect the inlet air 
temperature sensor and makeup air hose. 


2. Remove the negative battery cable. 
3. Remove the engine cover. 


4. Remove wire harness clip from air tube. 


8181fb2f 
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5. Remove the electrical connectors from the throttle 
body. 


6. Remove throttle body support bracket and bolts. 


/ 
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7. Bracket removed and bolts. 


81811066 
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8. Remove throttle body mounting bolts 
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9. Throttle body o-ring (1) and location pins (2) 


INSTALLATION 


1. Make sure that the throttle body gasket (1) is in 
place in the manifold. 


8181fb9d 
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2. Position throttle body on intake manifold alignment 
pins and install 2 mounting bolts. Do Not tighten 
bolts at this time. 


3. Install throttle body bracket. 


4. Tighten throttle body bolts to 9 М-т (79.5 in. 16$.) 
torque. 


5. Throttle body bracket installed. 
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6. Connect electrical connectors to throttle body. 


— 


7. Install air tube and connect wiring harness to air 
tube. 


8. Connect negative battery cable. 
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MANIFOLD FLOW VALVE 
OPERATION 


The World Engine is equipped with an intake manifold flow control valve to promote maximum air/fuel atomization. 
The valve restricts airflow, causing it to tumble or swirl. The tumbling action helps ensure that the fuel and air mix 
thoroughly and burn faster. The intake manifold flow control valve and variable valve timing work together to 
improve fuel economy, idle stability, and emissions. 


The electrically controlled intake manifold flow control valve is located in the intake manifold at the cylinder head. 
The intake manifold is constructed of composite material and divided into equal length runners. At the end of each 
runner is an intake manifold flow control valve flap. The intake manifold flow control valve actuator controls the flaps 
through a common shaft. 


The intake manifold flow control valve actuator is a two-position torque motor that is pulse-width driven by the 
GPEC1. The actuator is either energized to move the flaps out of the way to the wide-open position or de-energized 
to move the flaps up, to a restricted position. 


The intake manifold flow control valve actuator also contains a potentiometer feedback system to aid in diagnosis. 
The potentiometer circuit reports the actual position of the intake manifold flow control valve flaps. The GPEC1 
compares the actual position with the desired position to ensure that the system is functioning correctly. The intake 
manifold flow control valve flaps are the mechanical components that restrict airflow to the intake ports. When the 
valves are moved upward, airflow is restricted and tumble occurs. When the valves are flat against the manifold, the 
full, unrestricted air charge flows to the intake ports. 


It is energized under specific operating conditions: At high engine speeds (greater than 3600 rpm on the 1.8 and 2.0 
liter or greater than 4000 rpm on the 2.4 liter) or at wide-open throttle, the intake manifold flow control valve actuator 
is energized and the flaps move to the wide-open position, at lower engine speeds (less than 3600 rpm on the 1.8 
and 2.0 liter or less than 4000 rpm on the 2.4 liter), the actuator is de-energized allowing the flaps to remain in the 
restricted position. The flap is held at that position by the return spring. 


REMOVAL 


1. Disconnect negative battery cable. 
2. Remove air tube, 
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3. Disconnect electrical connector. 


4. Remove 3 mounting screws. 


5. Remove valve. 
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INSTALLATION 


1. Make sure that slot in shaft is not damaged. 


2. Make sure that tab in valve is not damaged. 


7. 
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3. Align tab in valve with slot in intake manifold shaft 
(2) and rotate valve counterclock-wise until valve 
drops onto location pin mounting (1). 


4. Install mounting screws. 
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5. Connect electrical connector. 
6. Install air tube. 
7. Connect negative battery cable. 
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STEERING 
DESCRIPTION - POWER STEERING SYSTEM 


This vehicle comes with power steering as standard equipment and it is the only steering system available. The 
power steering system consists of these major components: 


e Power Steering Pump 

e Power Steering Gear 

e Power Steering Fluid Reservoir 

e Power Steering Fluid Pressure Hose 
e Power Steering Fluid Return Hose 

e Power Steering Fluid Cooler 


For information on the first two components, refer to their respective sections within this service manual group. Infor- 
mation on the remaining components can be found in Power Steering Pump. 


OPERATION - POWER STEERING SYSTEM 


Turning of the steering wheel is converted into linear (side-to-side) travel through the meshing of the helical pinion 
teeth with the rack teeth within the steering gear. The lateral travel pushes and pulls the tie rods to change the 
direction of the vehicle’s front wheels. 


Power assist steering is provided by a belt driven rotary type pump. It directs fluid through power steering fluid 
hoses to the power steering gear where it is used to assist the driver's turning effort. 


Manual steering control of the vehicle can be maintained if power steering assist is lost. However, under this con- 
dition, steering effort is significantly increased. 


WARNING 
WARNINGS AND CAUTIONS 
WARNING: Power steering fluid, engine parts and exhaust system may be extremely hot if engine has been 


running. Do not start engine with any loose or disconnected hoses. Do not allow hoses to touch hot 
exhaust manifold or catalyst. 


WARNING: Fluid level should be checked with the engine off to prevent personal injury from moving parts. 


CAUTION: When the system is open, cap all open ends of the hoses, power steering pump fittings or power 
steering gear ports to prevent entry of foreign material into the components. 


DIAGNOSIS AND TESTING 
HYDRAULIC FLOW AND PRESSURE TEST 


WARNING: To prevent personal injury, safety goggles should be worn at all times while performing any test 
procedures on the power steering system. 


The following procedure is to be used to test the operation of the power steering system on this vehicle. This test 
will provide the flow rate (Gallons Per Minute (GPM)) of the power steering pump along with the maximum relief 
pressure. Perform this test any time a power steering system problem is present. This test will help determine if the 
power steering pump or power steering gear is not functioning properly. The test is performed using tools in the 
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Power Steering Analyzer Kit 6815 with appropriate hoses and adapters. (Refer to 19 - STEERING - SPECIAL 

TOOLS) 

1. Check the power steering belt to ensure it is in 
good condition and adjusted properly. 

2. Assemble the following hoses and adapters on the 
Flow Meter And Gauge 6800 (1): 


a. Gauge end (inlet) — Hose 6905 (6) (in 6893 
kit), Hose 6713 (4) (in 6815 kit), Adapter Tube 
6844 (5) (in 6893 kit) 


b. Valve end (outlet) — Hose 6959 (1), Adapter 
Fitting 6826 (2) 
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3. Unthread the tube nut (3) and disconnect the power steering pressure hose (1) at the power steering pump 
pressure fitting (5). 


4. Connect the vehicle's power steering pressure 
hose (2) to Adapter Fitting 6826 (5) (on Hose 6959 


(1) leading to Analyzer outlet). Tighten the tube nut - Фа NN 

to specifications. (Refer ю 19 - STEERING - | | Sy 

SPECIFICATIONS) SPR ISH | 
5. Connect Adapter Fitting 6844 (6) (on Hose 6713 # | 


(3) leading to Analyzer inlet), to the open power 
steering pump pressure fitting (6). Tighten the tube 
nut to pressure hose specifications. (Refer to 19 - 
STEERING - SPECIFICATIONS) 


6. Route the hoses away from the exhaust system as 
well as possible. 


h^ 
със 


TEST PROCEDURE 

1. Completely open the valve on the Power Steering Analyzer flow meter. 

2. Start the engine and let idle long enough to circulate power steering fluid through the analyzer and hoses, until 
the air is out of the fluid. Shut the off engine. 

3. Check the power steering fluid level and add fluid as necessary. Start the engine again and let idle. 

4. The analyzer gauge should read below 862 kPa (125 psi). If above, inspect the hoses for restrictions and repair 


as necessary. The initial pressure should be in the range of 345-552 kPa (50-80 psi). The flow meter should read 
between 1.5 and 1.7 GPM. 


CAUTION: The following test procedure step involves testing maximum pump pressure output and flow 
control valve operation. Do not leave valve closed for more than five seconds as the pump could be dam- 
aged. 


NOTE: Power steering pump maximum relief pressure is 9308 to 9998 kPa (1350 to 1450 psi.). 


5. Close the flow meter valve fully three times and record highest pressure indicated each time. All three readings 
must be above specifications and within 345 kPa (50 psi) of each other. 
e |f the power steering pump pressures are above specifications, but not within 345 kPa (50 psi) of each other, 
replace the power steering pump. 
e |f the pressures are within 345 kPa (50 psi) of each other, but below specifications, replace the power steering 
pump. 
If the power steering pump requires replacement, (Refer to 19 - STEERING/PUMP - REMOVAL). 


CAUTION: During the next step, do not force the pump to operate against the stops for more than 5 sec- 
onds at a time as pump damage may result. 


6. Completely open the valve on the Power Steering Analyzer flow meter. Turn the steering wheel to the extreme 
left until the stop in the steering gear is met, then turn the steering wheel to the right until the right stop is met. 
Record the highest indicated pressure at each position. Compare the recorded readings to the specifications. If 
the highest output pressure reading against one stop is not within 345 kPa (50 psi) of the highest reading at the 
other stop, the steering gear is leaking internally and must be replaced. 


If the power steering gear requires replacement, (Refer to 19 - STEERING/GEAR - REMOVAL). 
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STEERING DIAGNOSIS CHARTS 
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NOTE: There are three diagnosis charts following that cover the topics Power Steering Noise, Steering 
Wheel Feel, and Power Steering Fluid. 


POWER STEERING NOISE 


CONDITION 


POSSIBLE CAUSES 


CORRECTION 


OBJECTIONABLE HISS 
OR WHISTLE* 


1. Damaged or mispositioned 
steering column shaft/coupling dash 
panel seal. 


2. Noisy valve in power steering 
gear. 


1. Reposition steering column/shaft. 
Lubricate dash panel seal or replace 
dash panel seal as necessary. 


2. Replace power steering gear. 


RATTLE OR CLUNK 


1. Power steering gear loose on 
front suspension crossmember. 


2. Front suspension crossmember 
mounting fasteners loose at frame. 


3. Loose tie rod (outer or inner). 


4. Loose lower control arm mounting 
bolts at front suspension 
crossmember. 


5. Loose strut assembly mounting 
fasteners at strut tower. 


6. Power steering fluid pressure 
hose touching the body of the 
vehicle. 


7. Internal power steering gear 
noise. 


8. Damaged front suspension 
crossmember. 


1. Inspect power steering gear 
mounting bolts. Replace as necessary. 
Tighten to the specified torque. 


2. Tighten the front suspension 
crossmember mounting fasteners to the 
specified torque. 


3. Check tie rod pivot points for wear. 
Replace worn/loose parts as required. 


4. Tighten control arm mounting bolts to 
the specified torques. 


5. Tighten strut assembly fasteners to 
the specified torques. 

6. Adjust hose to proper position by 
loosening, repositioning, and tightening 
fitting to specified torque. Do not bend 
tubing. 

7. Replace power steering gear. 


8. Replace front suspension 
crossmember. 


CHIRP OR SQUEAL 
(POWER STEERING 
PUMP) 


1. Loose power steering pump drive 
belt. 


1. Check and replace automatic belt 
tensioner as necessary. Replace belt if 
worn or glazed. 


WHINE OR GROWL 
(POWER STEERING 
PUMP)** 


1. Low fluid level. 


2. Power steering hose touching 
vehicle body or frame. 


3. Extreme wear of power steering 
pump internal components. 


1. Fill power steering fluid reservoir to 
proper level and check for leaks. 


2. Adjust hose to proper position by 
loosening, repositioning, and tightening 
fitting to specified torque. Do not bend 
tubing. Replace hose if damaged. 


3. Replace power steering pump and 
flush system as necessary. 


SUCKING AIR SOUND 


1. Loose clamp on power steering 
fluid return hose. 

2. Missing O-Ring on power steering 
hose connection. 


1. Tighten or replace hose clamp. 


2. Inspect connection and replace 
O-Ring as required. 
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CONDITION 


POSSIBLE CAUSES 


PM 


CORRECTION 


3. Low power steering fluid level. 


4. Air leak between power steering 
fluid reservoir and power steering 


pump. 


3. Fill power steering fluid reservoir to 
proper level and check for leaks. 

4. Replace power steering pump (with 
reservoir). 


SQUEAK OR RUBBING 
SOUND 


1. Steering column shroud rubbing. 


2. Steering column shaft rubbing. 


3. Steering column shaft dry-rubbing 
seal at dash panel. 


4. Steering gear internally noisy. 


1. Realign shrouds as necessary. 


2. Move or realign item rubbing shaft. 
3. Lubricate contact surface. 


4. Replace steering gear. 


SCRUBBING OR 
KNOCKING NOISE 


1. Incorrect tire or wheel size. 


2. Interference between steering 
gear and other vehicle components. 


3. Steering gear internal stops worn 
excessively. 


1. Replace incorrect size tire or wheel 
with size used as original equipment. 


2. Check for bent or misaligned 
components and correct as necessary. 


3. Replace steering gear. 


NOTE: * There is some noise in all power steering systems. One of the most common is a hissing sound 
evident when turning the steering wheel when at a standstill or when parking and the steering wheel is at 
the end of its travel. Hiss is a very high frequency noise similar to that experienced while slowly closing a 
water tap. The noise is present in every valve and results when high velocity fluid passes valve orifice 
edges. There is no relationship between this noise and the performance of the steering system. 


NOTE: ** Power steering pump growl results from the development of high pressure fluid flow. Normally 
this noise level should not be high enough to be objectionable. 


STEERING WHEEL FEEL 


CONDITION 


POSSIBLE CAUSES 


CORRECTION 


STEERING WHEEL/ 
COLUMN CLICKING, 
CLUNKING OR RATTLING 


1. Loose steering coupling pinch 
bolt. 


2. Steering column bearings. 


1. Replace pinch bolt and torque to 
specifications. 


2. Replace steering column. 


STEERING WHEEL HAS 
FORE AND AFT 
LOOSENESS 


1. Steering wheel retaining screw not 
properly tightened and torqued. 


1. Tighten the steering wheel retaining nut 
to its specified torque. 


STEERING WHEEL OR 
DASH VIBRATES DURING 
LOW SPEED OR 
STANDSTILL STEERING 
MANEUVERS 


1. Air in the fluid of the power 
steering system. 


2. Tires not properly inflated. 


3. Excessive engine vibration. 


4. Engine torque struts out of 
alignment. 


1. Bleed air from system following the 
power steering pump initial operation 
service procedure.* 


2. Inflate tires to the specified pressure. 
3. Ensure that the engine is running 
properly. 

4. Align engine torque struts. 
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CONDITION 


POSSIBLE CAUSES 
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CORRECTION 


5. Loose tie rod end jam nut. 


6. Overcharged air conditioning 
system. 


5. Tighten the inner to outer tie rod jam nut 
to the specified torque. 

6. Check air conditioning pump head 
pressure and correct as necessary. 


STEERING CATCHES, 
STICKS IN CERTAIN 
POSITIONS OR IS 
DIFFICULT TO TURN 


STIFF, HARD TO TURN, 
SURGE, MOMENTARY 

INCREASE IN EFFORT 
WHEN TURNING 


1. Low power steering fluid level. 


2. Tires not inflated to specified 
pressure. 


3. Lack of lubrication in front 
suspension control arm ball joints. 


4. Lack of lubrication in steering gear 
outer tie rod ends. 


5. Loose power steering pump drive 
belt. 


6. Faulty power steering pump flow 
control (Follow Power Steering 
System Flow and Pressure Test 
procedure). 


7. Excessive friction in steering 
column or intermediate shaft. 


8. Binding upper strut bearing. 


9. Excessive friction in power 
steering gear. 


1. Tires not properly inflated. 


2. Low power steering fluid level. 


3. Loose power steering pump drive 
belt. 


4. Lack of lubrication in control arm 
ball joints. 


5. Low power steering pump 
pressure (Follow Power Steering 
System Flow and Pressure Test 
procedure). 


1. Fill power steering fluid reservoir to 
specified level and check for leaks. 


2. Inflate tires to the specified pressure. 


3. Lubricate ball joints if ball joints are not a 
lubricated for life type ball joint. If ball joint 

is a lubricated for life ball joint, replace ball 
joint or control arm. 


4. Lubricate tie rod ends if they are not a 
lubricated for life type. If tie rod end is a 
lubricated for life type, replace tie rod end. 
5. Check and replace automatic belt 
tensioner as necessary. If drive belt is worn 
or glazed, replace belt. 


6. Replace power steering pump. 


7. Isolate and correct condition. 


8. Disassemble strut assembly. Correct 
binding condition in strut bearing or replace 
bearing. 


9. Replace power steering gear. 


1. Inflate tires to specified pressure. 


2. Add power steering fluid as required to 


power steering fluid reservoir to obtain 
proper level. Check for leaks. 


3. Check and replace automatic belt 
tensioner as necessary. If drive belt is worn 
or glazed, replace belt. 


4. Lubricate ball joints if ball joints are not a 
lubricated for life type ball joint. If ball joint 

is a lubricated for life ball joint, replace ball 
joint or control arm. 


5. Replace the power steering pump as 
necessary. 


19-8 STEERING 


CONDITION 


POSSIBLE CAUSES 


PM 


CORRECTION 


6. High internal leak in power 


steering gear (Follow Power Steering 


System Flow and Pressure Test 
procedure). 


6. Replace power steering gear. 


STEERING WHEEL DOES 
NOT RETURN TO 
CENTER POSITION 


1. Tires not inflated properly. 


2. Improper front wheel alignment. 


3. Lack of lubrication in front 
suspension control arm ball joints. 


4. Steering column coupling joints 
misaligned. 


5. Steering wheel rubbing.** 


6. Damaged, mis-positioned or 
un-lubricated steering column 
coupler to dash seal.** 


7. Binding upper strut bearing. 


8. Tight shaft bearing in steering 
column. 


9. Excessive friction in steering 
column coupling. 

10. Excessive friction in power 
steering gear. 


1. Inflate tires to specified pressure. 


2. Check and adjust wheel alignment as 
necessary. 


3. Lubricate ball joints if ball joints are not a 
lubricated for life type of ball joint. If ball 
joint is a lubricated for life ball joint, replace 
ball joint or control arm. 


4. Realign steering column coupling joints. 


5. Adjust steering column shrouds to 
eliminate rubbing condition. 


6. Replace, reposition, or lubricate dash 
Seal. 


7. Disassemble strut assembly. Correct 
binding condition in strut bearing or replace 
bearing. 


8. Replace the steering column. 


9. Replace steering column coupling. 


10. Replace power steering gear. 


EXCESSIVE STEERING 
WHEEL KICKBACK OR 
TOO MUCH STEERING 
WHEEL FREE PLAY 


1. Air in the fluid of the power 
steering system. 


2. Power steering gear loose on front 


suspension crossmember. 


3. Steering column coupling worn, 
broken or loose. 


4. Free play in steering column. 


5. Worn control arm ball joints. 


6. Loose steering knuckle to ball joint 


stud pinch bolt. 


7. Front wheel bearings loose or 
worn. 


8. Loose outer tie rod ends. 


9. Loose inner tie rod ends. 


1. Bleed air from system following the 
power steering pump initial operation 
service procedure.” 


2. Inspect power steering gear mounting 
bolts. Replace as necessary. Tighten to the 
specified torque. 

3. Replace steering column coupling and 
pinch bolt. Tighten to specifications. 

4. Check all components of the steering 
system and repair or replace as required. 
5. Replace ball joint or control arm as 
required. 

6. Inspect pinch bolts, replace as 
necessary, and tighten to specified torque. 


7. Replace wheel bearing or knuckle as 
necessary. 


8. Replace outer tie rod ends that have 
excessive free play. 


9. Replace power steering gear. 
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CONDITION POSSIBLE CAUSES CORRECTION 


10. Defective steering gear rotary 10. Replace power steering gear. 
valve. 


NOTE: * Steering shudder can be expected in new vehicles and vehicles with recent steering system 
repairs. Shudder should dissipate after the vehicle has been driven several weeks. 


NOTE: ** To evaluate this condition, it may be necessary to disconnect the coupling at the base of the 
steering column. Turn the steering wheel and feel or listen for internal rubbing in steering column. To avoid 
damaging the column clockspring, note the following. Before disconnecting coupling, place tires in the 
straight-ahead position and center steering wheel. Once disconnected, DO NOT rotate steering wheel more 
than one revolution in either direction and place steering wheel in original location before reconnecting 
coupling. If this position is lost, the steering column clockspring must be re-centered following the proce- 
dure found within the procedure for steering column installation in the steering column section. 


POWER STEERING FLUID 


CONDITION POSSIBLE CAUSES CORRECTION 


LOW FLUID LEVEL WITH 1. Loose power steering hose 1. Tighten the fitting to its specified torque. 
VISIBLE LEAK fittings. 


2. Damaged or missing fitting seal, 2. Replace as necessary. 
gasket, or O-ring. 


3. Power steering pump or power 3. Repair or replace the leaking component 
Steering gear leaking. as required. 


AERATED FLUID* 1. Low fluid level.** 1. Fill power steering fluid reservoir to 
proper level. 


2. Air leak between power steering 2. Inspect for proper sealing. Replace the 
fluid reservoir and pump. power steering pump (with reservoir). 


3. Cracked power steering pump 3. Replace the power steering pump. 
housing. 


RESERVOIR FLUID 1. Water contamination. 1. Drain the power steering fluid from the 

OVERFLOW AND FLUID system. Flush the system with fresh clean 

IS MILKY IN COLOR power steering fluid, drain, then refill to the 
proper level. 


NOTE: * Aerated fluid will appear with bubbles or foam, somewhat like champagne, when viewed through 
the reservoir fill opening. 


NOTE: ** Extremely cold temperatures may cause power steering fluid aeration, if the power steering fluid is 
low. 


STANDARD PROCEDURE 
POWER STEERING SYSTEM BLEEDING 


WARNING: The fluid level should be checked with engine off to prevent injury from moving components. 
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CAUTION: Мораг® Power Steering Fluid + 4 ог Мораг® АТЕ+4 Automatic Transmission Fluid is to be used т 
the power steering system. Both Fluids have the same material standard specifications (MS-9602). No other 
power steering or automatic transmission fluid is to be used in the system. Damage may result to the power 
steering pump and system if another fluid is used. Do not overfill the system. 


CAUTION: If the air is not purged from the power steering system correctly, pump failure could result. 


NOTE: Be sure the vacuum tool used in the follow- 
ing procedure is clean and free of any fluids. 


1. Check the fluid level. As measured on the side of 
the reservoir, the level should indicate between 
MAX and MIN when the fluid is at normal ambient 
temperature. Adjust the fluid level as necessary. 
(Refer to 19 - STEERING/PUMP/FLUID - STAN- 
DARD PROCEDURE) 


2. Tightly insert Power Steering Cap Adapter (4), Spe- 
cial Tool 9688, into the mouth of the reservoir (3). 


CAUTION: Failure to use a the vacuum pump res- 
ervoir (1) may allow power steering fluid to be 
sucked into the hand vacuum pump. 


3. Attach Hand Vacuum Pump (2), Special Tool 
C-4207 or equivalent, with reservoir (1) attached, to 
the Power Steering Cap Adapter (4). 


81873a49 


CAUTION: Do not run the engine while vacuum is applied to the power steering system. Damage to the 
power steering pump can occur. 


NOTE: When performing the following step make sure the vacuum level is maintained during the entire time 
period. 


4. Using Hand Vacuum Pump (1), apply 68-85 kPa (20-25 in. Hg) of vacuum to the system for a minimum of three 
minutes. 


. Slowly release the vacuum and remove the special tools. 

. Adjust the fluid level as necessary. Refer to Step 1. 

. Repeat Step 1 through Step 6 until the fluid no longer drops when vacuum is applied. 
. Start the engine and cycle the steering wheel lock-to-lock three times. 


со + о сл 


NOTE: Do not hold Ше steering wheel at the stops. 


9. Stop the engine and check for leaks at all connections. 


10. Check for any signs of air in the reservoir and check the fluid level. If air is present, repeat the procedure as 
necessary. 
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SPECIFICATIONS 
STEERING FASTENER TORQUE 
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SPECIAL TOOLS 


STEERING 
~ 


80112958 


Kit, Power Steering Analyzer 6815 


Kit, Power Steering Adapter 6893 


CO 


Hose, Power Steering Analyzer 6959 


Remover, ball joint 9360 


Adapter, Power Steering Cap 9688 


PM 
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COLUMN 
DESCRIPTION 


This vehicle is equipped with a tilt type steering col- 
umn (1). The steering column is designed to be ser- 
viced only as complete assembly if an internal 
component is found to be defective. The shaft, bear- 
ings and intermediate shaft are all serviced with the 
column. 


The serviceable components on the steering column 
assembly are: 


e Clockspring (Integral part of Steering Column 
Control Module (SCCM)) 


Driver Airbag 

Ignition Switch 

e Key Oylinder 

• Lock Cylinder Housing 

е Multi-Function Switches (left and right) 
e Tilt Lever 

e Shrouds 

Steering Wheel 


These components can be serviced without removal of the steering column from the vehicle. Refer to the appro- 
priate section for servicing these components separately. 


A special steering column is used in some Export 
areas meeting Thatcham security requirements. This 
steering column (3) is much the same as the standard 
steering column except for the addition of a tamper- 
proof shield (2) around the lock cylinder housing and 
an antitheft cup (1) surrounding the key cylinder. The 
tamper-proof shield disallows service of the lock cylin- 
der housing. The antitheft cup can be removed allow- 
ing access to the key cylinder for service purposes. 


The Thatcham steering column also features a ratch- 
eting slip collar. This collar is not serviceable. 


WARNING 
WARNINGS AND CAUTIONS 


WARNING: Safety goggles should be worn at all times when working on steering columns. 


WARNING: Before beginning any service procedures that involves removing the air bag: Remove and iso- 
late the negative (-) battery cable (ground) from the vehicle battery. This is the only sure way to disable the 
air bag system. Failure to do this could result in accidental air bag deployment and possible personal 


injury. 


РМС COLUMN 19-15 


WARNING: The air bag system is а sensitive, complex electro-mechanical unit. Before attempting to diag- 
nose, remove or install the air bag system components you must first disconnect and isolate the battery 
negative (ground) cable. Failure to do so could result in accidental deployment of the air bag and possible 
personal injury. The fasteners, screws, and bolts, originally used for the air bag components, have special 
coatings and are specifically designed for the air bag system. They must never be replaced with any sub- 
stitutes. Anytime a new fastener is needed, replace with the correct fasteners provided in the service pack- 
age or fasteners listed in the parts books. Before servicing a steering column equipped with an air bag, 
(REFER to 8 - Electrical/Restraints - Warning). 


WARNING: When handling an undeployed air bag during servicing of the steering column, the following 

precautions should be observed: 

e At no time should any source of electricity be permitted near the inflator on the back of the air bag. 

e When carrying a live air bag, the trim cover should be pointed away from the body to minimize injury if 
the air bag should accidently deploy. 

e |f the air bag is placed оп a bench or other surface, the plastic cover should be face-up to minimize 
movement, in case of accidental deployment. 


CAUTION: Disconnect negative (ground) cable from the battery before servicing any column component. 


CAUTION: Do not attempt to remove the pivot pins to disassemble the tilting mechanism. Damage мл! 
occur. 


DIAGNOSIS AND TESTING 


STEERING COLUMN 


For diagnosis of conditions relating to the steering column, (Refer to 19 - STEERING - DIAGNOSIS AND TEST- 
ING). 


REMOVAL 


NOTE: Before proceeding, (Refer to 19 - STEERING/COLUMN - WARNING). 


WARNING: When an undeployed airbag module is to be removed from the vehicle, first disconnect the bat- 
tery ground cable and isolate it. Allow the system capacitor to discharge for a minimum of two minutes 
before starting any removal. 


1. Disconnect the negative (-) cable from the battery and isolate the cable. 


19-16 COLUMN 
2. Reposition the floor carpeting to access the steer- 
ing column coupling at the base of the column. 


3. Position the front wheels of vehicle in the 
STRAIGHT-AHEAD position, then turn the steering 
wheel to the right until the pinch bolt (3) at the 
base of the column can be accessed. 

4. Remove the pinch bolt (3). Do not separate the 
intermediate shaft (2) from the steering gear 
pinion shaft (4) at this time. 

5. Return the front wheels of vehicle (and steering 
wheel) to the STRAIGHT-AHEAD position. 


6. Remove the driver airbag (3). (Refer to 8 - ELEC- 
TRICAL/RESTRAINTS/DRIVER AIRBAG - 
REMOVAL) 


7. Disconnect the wiring connector (2) at the 
clockspring. 
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8. Holding the steering wheel firmly in place, remove 
the steering wheel retaining bolt (4) from the steer- 
ing column shaft. 


CAUTION: Threading the retaining bolt (2) back in 
the end of the shaft until approximately 13 mm 
(0.5 in.) of thread is showing between the wheel 
and the head of the bolt allows a safe reaction 
surface for the puller to work against. 


9. Thread the steering wheel retaining bolt (2) back 
into the end of the steering shaft until approxi- 
mately 13 mm (0.5 in.) of thread is showing 
between the wheel and the head of the bolt. 


10. Remove the speed control screw (3) in order to 
install the steering wheel puller. 


11. Install an appropriate wheel puller on the steering 
wheel over the steering shaft (Refer to 19 - 
STEERING/COLUMN/STEERING WHEEL  - 
REMOVAL). 


CAUTION: Do not bump or hammer on the steer- 
ing wheel or steering column shaft when removing 
the steering wheel. 
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12. Holding the steering wheel firmly т the STRAIGHT-AHEAD position, release the steering wheel from the steer- 
ing column shaft splines using the puller. Remove the wheel retainer bolt (2) and the steering wheel from the 
column. 


19-18 COLUMN 


13. Position the column tilt at the full-upward position. 

14. Remove the IP side trim (Refer to 23 - BODY/IN- 
STRUMENT PANEL/INSTRUMENT PANEL END 
CAP - REMOVAL). 

15. Remove the steering column opening cover (5) 
(Refer to 28 - BODY/INSTRUMENT PANEL/ 
STEERING COLUMN OPENING COVER - 
REMOVAL). 


16. Remove the steering column cover reinforcement 
panel (1) four screws (2). 


17. Remove the two screws (4) attaching the upper 
shroud (1) to the lower shroud (2). After removing 
the screws, unclip the shrouds from each other by 
applying hand pressure along the seams where 
the shrouds connect on the sides, then remove 
the upper shroud. 


18. Push the tilt lever (5) downward. 


19. Remove the screw (3) attaching the lower shroud 
(2) to the steering column (6). Remove the lower 
shroud. 


20. Push the tilt lever (5) upward, locking it in place. 
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21. 


22. 


23. 


24. 


Disconnect the wiring harness connectors (2) а! 
the Steering Column Control Module (SCCM) (1). 
Disconnect all other wiring harness connectors at 
column components. 


COLUMN 19-19 


81683a18 


If the vehicle is equipped with an automatic transaxle, disconnect the ignition shift interlock cable at the steering 


column. 


Separate the intermediate shaft (2) at the base of 
the column from the steering gear pinion shaft (2). 
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19-20 COLUMN 


NOTE: If Ше same steering column is to be rein- 
stalled, clamp the tilt lever to lock the column in 
place so that it can be easily reinstalled in the 
same orientation. 


25. Remove the three mounting nuts (1) attaching the 
steering column to the instrument panel (3). 

26. Remove the one mounting bolt (left lower) (2) 
attaching the steering column to the instrument 
panel (3). 

27. Remove the steering column from the vehicle. 

28. To remove remaining components from the col- 
umn, (Refer to 19 - STEERING/COLUMN - 
DISASSEMBLY). 


DISASSEMBLY 
STEERING COLUMN CONTROL MODULE 


1. Remove the screws (1) attaching the Steering Col- 
umn Control Module (SCCM) (with switch stalks) 
(3) to the steering column (2). 

2. Slide the SCCM (with switch stalks) (3) off the 
steering column (2). 
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SKREEM/WCM (IF EQUIPPED) 


NOTE: SCCM previously removed. 


1. Remove the screw (1) fastening the SKREEM/ 
WCM (2) to the lock cylinder housing (3). 

2. Unhook the SKREEM/WCM (2) retainer fingers 
from the lock cylinder housing (8) and remove it 
from the housing. 


KEY CYLINDER 


NOTE: SCCM and SKREEM/WCM previously 
removed. 


1. Insert the key (2) and turn the key cylinder (3) to 
the RUN position. 

2. Insert an appropriate tool into the slot (1) formed 
into the lock cylinder housing depressing the key 
cylinder retaining tab. 

3. Pull the key cylinder and key straight out of the 
lock cylinder housing as one unit. 
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19-22 COLUMN 


LOCK CYLINDER HOUSING 


NOTE: SCCM previously removed. 


1. Using Tamper-Proof Torx® Plus (five point) 30 bit, 
remove the two screws (1) fastening the lock cylin- 
der housing (2) to the column. 


2. Remove the lock cylinder housing from the steering 
column. 


IGNITION SWITCH 


NOTE: Lock cylinder housing previously removed. 


1. Lower the column tilt lever to the full-downward 
position. 
2. Remove the ignition switch (2) mounting screw (1). 
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З. Ри the switch (1) straight out and off the retaining 
tabs (2) located on the lock cylinder housing. 


8168cb64 


INSPECTION 


Replace the steering column if the driver airbag has deployed, regardless of the extent of damage to the vehicle. 
ASSEMBLY 


NOTE: Assemble the column components in the order shown to ensure proper installation of all compo- 
nents. 


IGNITION SWITCH 


1. Ensure the ignition switch is in the RUN position 
and the actuator shaft in the lock housing is in the 
RUN position. 


2. Align the ignition switch with the pin (3), actuator 
shaft and retaining tabs (2) located on the lock су!- 
inder housing. Carefully install the switch snapping 
it into place over the retaining tabs. 


8168cb64 
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3. Install the ignition switch (2) mounting screw (1). 
Tighten the screw to 2 N-m (18 in. 16$.). 


8168c203 


LOCK CYLINDER HOUSING 
1. Position the lock cylinder housing in the RUN posi- 


tion. 

2. Align the lock cylinder housing (2) with the steering 
column. 

3. Install the two screws (1) fastening the lock cylin- 
der housing (2) to the column. Tighten the screws 
to 12 N-m (110 in. Ibs.). 


8168cbc2 
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KEY CYLINDER 


1. Place the actuator in the lock cylinder housing to 
the RUN position (if not already there). 


2. Insert the key into the key cylinder and turn the key 
cylinder to the RUN position. 


3. Align the retaining tab on the key cylinder with the 
slot in the top of the lock cylinder housing. 


4. Slide the key cylinder into the lock cylinder housing 
until the key cylinder retaining tab locks the cylin- 
der into place. 

5. Rotate the key back and forth, then remove and 
reinstall it, making sure the key cylinder and lock 
cylinder housing operate properly. 


SKREEM/WCM (IF EQUIPPED) 


1. Slide the ring of the SKREEM/WCM (2) over the 
lock cylinder housing (8) and engage the retainer 
fingers in the recesses formed on the lock cylinder 
housing. 

2. Install the screw (1) fastening the SKREEM/WCM 
(2) to the lock cylinder housing (3). Tighten the 
screw to 2.5 N-m (22 іп. 16$.). 


81686134 


19-26 COLUMN 
STEERING COLUMN CONTROL MODULE 


1. Slide the Steering Column Control Module (SCCM) 
(with switch stalks) (3) onto the steering column 
(2). 

2. Install the screws (1) attaching the ЗССМ (with 
switch stalks) (3) to the steering column (2). 
Tighten the screws to З N-m (25 in. 16$.). 


INSTALLATION 


1. If the steering column is being replaced, assemble 
components on the steering column as necessary 
before column installation. (Refer to 19 - STEER- 
ING/COLUMN - ASSEMBLY) 


NOTE: When installing a tilt column, do not 
release the tilt lever from the locked position until 
after the column is installed on the instrument 
panel. 


2. Install the steering column through the steering col- 
umn opening. 

3. Raise the column onto the mounting studs and 
install the three mounting nuts (1) on the studs and 
the 1 bolt (2). 
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4. Starting with the left upper nut and proceeding in a 
clockwise tightening sequence ending at the bolt 
(left lower) (2), Tighten all four mounting fasteners 
to 28 N-m (21 ft. Ibs.). 


5. Verify the front wheels of vehicle are in the 
STRAIGHT-AHEAD position. 


6. Collapse the intermediate shaft (2). Center it over 
the steering gear pinion shaft (4), lining up the 
ends, then slide the intermediate shaft onto the 
steering gear pinion shaft. Do not install the 
pinch bolt (3) at this time. The pinch bolt can 
be more easily installed in a later step. 


19 - 27 
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7. | the vehicle is equipped with an automatic transaxle, connect the ignition shift interlock cable to the steering 


column. 


19 - 28 


8. 


9. 


10. 
. Install the lower зћгоџа (2) over the tilt lever and 


18. 
19. 


COLUMN 


Connect the wiring harness connectors (2) to the 
Steering Column Control Module (ЗССМ) (1). 


Connect any other the wiring harness connectors. 


Push the tilt lever (5) downward. 


onto the column. 


. Position the column tilt (5) at the full-upward posi- 


tion. 


. Push the tilt lever (5) upward, locking it in place. 
. Install the screw (3) attaching the lower shroud (2) 


to the steering column (6). 


. Position the column tilt at the full-downward posi- 


tion and lock it in place. 


. Install the upper shroud over the lower shroud, 


clipping the shrouds to one another. 


. Install the two screws (4) attaching the upper 


shroud (1) to the lower shroud (2). 


Position the column tilt at the full-upward position. 


Install the steering column reinforcement panel (1) 
and four screws (2). 
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20. Install the steering column opening cover (Refer 
to 23 - BODY/INSTRUMENT PANEL/STEERING 
COLUMN OPENING COVER - INSTALLATION). 


21. Install the IP side trim (Refer to 23 - BODY/IN- 
STRUMENT PANEL/INSTRUMENT PANEL END 
CAP - INSTALLATION). 


CAUTION: When installing the steering wheel, the 
clockspring must be centered in its travel to avoid 
overextending the clockspring inner parts, causing 
the clockspring to become inoperative. If removed 
and handled properly using the correct proce- 
dures, it should be in the "centered" position. If 
there is any question as to whether the clock- 
spring is in the "centered" position of travel, per- 
form the clockspring centering procedure before 
proceeding. (Refer to 8 - ELECTRICAL/RE- 
STRAINTS/CLOCKSPRING - STANDARD PROCE- 
DURE) 


22. Install the steering wheel (2) and the retaining bolt 
(4). Tighten the steering wheel retaining bolt to 43 
М-т (32 ft. 105.) (Refer to 19 - STEERING/COL- 
UMN/STEERING WHEEL - INSTALLATION). 


23. Install the speed control switch mounting screw 


(3). 
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24. Connect the wiring connector (2) at the 
clockspring. 
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25. Install the driver airbag (3). (Refer to 8 - ELEC- 
TRICAL/RESTRAINTS/DRIVER AIRBAG - 
INSTALLATION) 


8182b585 


26. From center, rotate the steering wheel to the right 
approximately 90? or until the shaft coupling pinch 
bolt (3) can be easily installed. 

27. Install the pinch bolt (3). Tighten the pinch bolt to 
28 N-m (21 ft. Ibs.). 

28. Reposition the floor carpet (1) in place. 

29. Straighten the steering wheel to STRAIGHT- 
AHEAD position. 


8182b4b1 
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WARNING: Do not connect the battery ground cable without following the proper procedure as indicated in 
the following step. Personal injury or death may result if the Airbag System Test is not performed first. 


30. Reconnect the battery ground terminal following the Airbag System Test found in Restraints. (Refer to 8 - ELEC- 
TRICAL/RESTRAINTS - DIAGNOSIS AND TESTING) 


31. Test the operation of the all column mounted components. If applicable, reset the radio and the clock as nec- 
essary. 


32. Road test the vehicle to ensure proper operation of the steering system. 


SPECIFICATIONS 
STEERING COLUMN FASTENER TORQUE 


Coupling Pinch Bolt Nut 


DESORPTION ке (нак 
Lock Cylinder Housing Mounting Screws | 110 


SKREEMIWCH Mounting Screws р | 
Steering Column Mounting Nat 


19-32 COLUMN 


HOUSING-LOCK CYLINDER 
REMOVAL 


1. Access and remove the Steering Column Control 
Module (SCCM) (3) from the steering column (2). 
(Refer to 19 - STEERING/COLUMN/STEERING 
COLUMN CONTROL MODULE - REMOVAL) 


2. Remove the screw (1) fastening the SKREEM/ 
WCM (2) to the lock cylinder housing (3). 

3. Unhook the SKREEM/WCM (2) retainer fingers 
from the lock cylinder housing (3) and remove it. 
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4. Insert the key (2) and turn the key cylinder (3) to 
the RUN position. 

5. Insert an appropriate tool into the slot (1) formed 
into the lock cylinder housing depressing the key 
cylinder retaining tab. 

6. Pull the key cylinder and key straight out of the 
lock cylinder housing as one unit. 


8168cbae 


7. Using a Tamper-Proof Torx® Plus (five point) 30 bit, 
remove the two screws (1) fastening the lock cylin- 
der housing (2) to the column. 

8. Remove the lock cylinder housing from the steering 
column. 


8168cbc2 


9. Remove the ignition switch (2) mounting screw (1). 


8168с203 


19-34 COLUMN 


10. Pull the switch (1) straight out and off the retain- 
ing tabs (2) located on the lock cylinder housing. 


INSTALLATION 


NOTE: Ignition switch must be installed prior to 
lock housing installation on column. Otherwise, 
the tilt lever will obstruct installation of ignition 
switch. 


1. Ensure the ignition switch is in the RUN position 
and the actuator shaft in the lock housing is in the 
RUN position. 


2. Align the ignition switch with the pin (3), actuator 
shaft and retaining tabs (2) located on the lock су!- 
inder housing. Carefully install the switch, snapping 
it into place over the retaining tabs. 
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3. 


Install the ignition switch (2) mounting screw (1). 
Tighten the screw to 2 N-m (18 іп. 16$.). 


NOTE: Ignition switch needs to be installed on 
lock cylinder housing before housing installation 


to 


4. 


9. 


clear tilt lever. 


Position the lock cylinder housing in the RUN posi- 
tion. 


. Align the lock cylinder housing (2) with the steering 


column. 


. Install the two screws (1) fastening the lock cylin- 


der housing (2) to the column. Tighten the screws 
to 12 N-m (110 in. Ibs.). 


. Place the actuator in the lock cylinder housing to 


the RUN position (if not already there). 


. Insert the key into the key cylinder and turn the key 


cylinder to the RUN position. 


Align the retaining tab on the key cylinder with the 
slot in the top of the lock cylinder housing. 


10. Slide the key cylinder into the lock cylinder hous- 


ing until the key cylinder retaining tab locks the 
cylinder into place. 


. Rotate the key back and forth (OFF to START), 


then remove and reinstall it, making sure the key 
cylinder and lock cylinder housing operate 


properly. 


COLUMN 
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Slide the ring of the SKREEM/WCM (2) over the 
lock cylinder housing (3) and engage the retainer 
fingers in the recesses formed on the lock cylin- 
der housing. 


. Install the screw (1) fastening the SKREEM/WCM 


(2) to the lock cylinder housing (3). Tighten the 
screw to 2.5 N-m (22 іп. lbs.). 


. Install the Steering Column Control Module 


(SCCM) (3) and all components removed to 
access it. (Refer to 19 - STEERING/COLUMN/ 
STEERING COLUMN CONTROL MODULE - 
INSTALLATION) 


. Check operation of all steering column mounted 


components. 
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SHROUD-LOWER 
REMOVAL 


1. 


Position the column tilt at the full-downward posi- 
tion. 


. Remove the two screws (4) attaching the upper 


shroud (1) to the lower shroud (2). After removing 
the screws, unclip the shrouds from each other by 
applying hand pressure along the seams where the 
shrouds connect on the sides, then remove the 
upper shroud. 


. Push the tilt lever (5) downward. 
. Remove the screw (3) attaching the lower shroud 


(2) to the steering column (6). Remove the lower 
shroud. 


INSTALLATION 


. Push the tilt lever (5) downward. 
. Install the lower shroud (2) over the tilt lever and 


onto the column. 


. Position the column tilt (5) at the full-upward posi- 


tion. 


. Push the tilt lever (5) upward, locking it in place. 
. Install the screw (3) attaching the lower shroud (2) 


to the steering column (6). 


. Position the column tilt at the full-downward posi- 


tion and lock it in place. 


. Install the upper shroud over the lower shroud, clip- 


ping the shrouds to one another. 


. Install the two screws (4) attaching the upper 


shroud (1) to the lower shroud (2). 
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SHROUD-UPPER 
REMOVAL 


1. 


Position the column tilt at the full-downward posi- 
tion. 


. Remove the two screws (4) attaching the upper 


shroud (1) to the lower shroud (2). After removing 
the screws, unclip the shrouds from each other by 
applying hand pressure along the seams where the 
shrouds connect on the sides, then remove the 
upper shroud. 


INSTALLATION 


1. 


Position the column tilt at the full-downward posi- 
tion and lock it in place. 


. Install the upper shroud over the lower shroud, clip- 


ping the shrouds to one another. 


. Install the two screws (4) attaching the upper 


shroud (1) to the lower shroud (2). 
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STEERING COLUMN CONTROL MODULE 
DESCRIPTION 


817a5ce2 


This vehicle is equipped with a Steering Column Control Module (SCCM) The ЗССМ is secured near the top of the 
steering column below the steering wheel and is completely concealed beneath the steering column shrouds. | is 
installed as a modular unit that supports the left (lighting) multi-function switch (1) and right (wiper) multi-function 
switch (6). The controls for each of these switches extend through appropriate clearance holes provided in the 
steering column shrouds. 


The microprocessor-based Steering Control Module (SCM) (2) utilizes integrated circuitry and information carried on 
the Controller Area Network (CAN) data bus along with several hard wired analog and multiplexed inputs to monitor 
both the right and left multi-function switches. The SCCM uses a Local Interconnect Network (LIN) data bus for 
exterior lighting and wiper functions. The LIN data is sent to the Cab Compartment Node (CCN) and the CCN then 
sends it out on the CAN data bus (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/COMMUNICA- 
TION - DESCRIPTION - CAN BUS). The ЗССМ is available for service replacement as a unit or each individual 
component: 

e Clockspring (with integral Steering Angle Sensor if equipped) 

e Left Multi-Function Switch 

• Right Multi-Function Switch 


OPERATION 


The Steering Control Module (SCM) communicates over the Local Interconnect Network (LIN) data bus with other 
electronic modules in the vehicle and/or a diagnostic scan tool. The horn switch circuits pass through the clock- 
spring to the Cab Compartment Node (CCN) and the CCN sends a CAN message to the Totally Integrated Power 
Module (TIPM) to control the horn. The ССМ stores Diagnostic Trouble Codes (DTC's) for the SCM. The right 
(wiper) multi-function switch has several inputs to the CCN. 


The ЗСМ is connected to a fused В(+) circuit and receives a path to ground at all times. These connections allow 
it to remain functional regardless of the ignition switch position. The driver airbag squib circuits of the clockspring, 
the horn, and the speed control switch circuits pass through the SCM, but the SCM does not monitor, and has no 
control outputs related to these circuits. Any other input to the SCM that would cause a vehicle system to function 
but does not require that the ignition switch be in the On position, such as turning on the lights or sounding the 
horn, prompts the SCM to wake up and transmit on the CAN data bus. 
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The most reliable, efficient, and accurate means to diagnose the SCM, the CAN data bus, the hard wired inputs or 
the electronic communication related to SCM operation requires the use of a diagnostic scan tool. Refer to the 
appropriate diagnostic information. 


The integral SCM is not available for separate service replacement. If found inoperative or defective, the entire left 
(lighting) multi-function switch must be replaced (Refer to 8 - ELECTRICAL/LAMPS/LIGHTING - EXTERIOR/LEFT 
MULTI-FUNCTION SWITCH - REMOVAL). 


REMOVAL 


1. Place the front road wheels in the straight-ahead 
position. 

2. Open hood. 

3. Disconnect and isolate the battery negative cable. 


WARNING: Wait two minutes for the airbag system 
reserve capacitor to discharge before beginning 
any airbag system or component service. Failure 
to do so may result in accidental airbag deploy- 
ment, personal injury or death. 


4. Remove steering wheel (Refer to 19 - STEERING/ 
COLUMN/STEERING WHEEL - REMOVAL). 


5. Remove upper and lower steering column shrouds 
to gain access to the Steering Control Module 
(SCCM) (Refer to 19 - STEERING/COLUMN/UP- 


PER SHROUD - REMOVAL). peo 
6. Lock the clockspring rotor in the center position as 5168398 


follows: Insert a grenade pin through the hole in 
the rotor at the 10 o'clock position. 
7. Remove the three screws (1) to the Steering Column Control Module (ЗССМ) (3). 
8. Disconnect the electrical connectors (2) between 
the ЗССМ (1) and the instrument panel wiring har- 
ness at the base of the SCCM and remove from 
column. 


816cí491 


NOTE: If only removing the SCCM from column, there is no need to continue to next step. 
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DISASSEMBLY 


1. Remove the left multi-function switch stalk retaining 
screw (2). 
2. Pull the left stalk out of the SCCM. 


3. Disconnect the left stalk electrical connector. 
4. Separate the left switch from the SCCM. 


5. Remove the one right multi-function switch retain- 
ing screw. 


6. Pull right switch out of SCCM. 
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7. Disconnect the right switch electrical connector. 


INSTALLATION 


NOTE: If only installing the SCCM, go to Step 1 


ASSEMBLY 


1. Connect the right stalk electrical connector. 


2. Slide the right stalk into the groove and install the 
one retaining screw. 
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3. Connect the left stalk switch electrical connector. 


4. Install the left stalk switch retaining screw. 


INSTALLATION 


1. Position the SCCM (3) over the steering column 
shaft (2). 
2. Install the three screws (1). 
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3. Connect the electrical connectors (2) to the instru- 
ment panel harness, ensure wiring is properly 
routed. Then check that the connectors, locking 
tabs are properly engaged. 


4. Install steering column shrouds (Refer to 19 - 
STEERING/COLUMN/UPPER SHROUD - INSTAL- 
LATION). Be sure all wires are inside of shrouds. 


5. Install steering wheel ensuring the flats on hub 
align with the clockspring (Refer to 19 - STEER- 
ING/COLUMN/STEERING WHEEL - INSTALLA- 
TION). Pull the airbag leads through the larger slot. 
Ensure leads do not get pinched under the steering 
wheel. 


NOTE: There is a small wire harness in the steer- 
ing wheel and it contains the horn circuits and 
speed control circuits. 
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6. Connect the speed control and horn wire connector 
into the clockspring. 
7. Pull the grenade pin out of the clockspring. 
8. Install the driver airbag, (Refer to 8 - ELECTRICAL/RESTRAINTS/DRIVER AIRBAG - INSTALLATION) 


WARNING: Do not connect the battery negative cable (REFER TO 8 - ELECTRICAL/RESTRAINTS - DIAGNO- 
SIS AND TESTING - AIRBAG SYSTEM). Personal injury or death may result if the system test is not per- 
formed first. 
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WARNING: 

e Do not place a non-deployed airbag face down on a hard surface, the airbag will propel into the air if 
accidentally deployed, and could result in serious or fatal injury. 

e Disconnect and isolate the battery negative (ground) cable before beginning steering wheel removal or 


installation. This will disable the airbag system. Failure to disconnect the battery could result in acciden- 
tal airbag deployment and possible personal injury. 


е Allow the airbag system capacitor to discharge for two minutes before removing the steering wheel or 
any airbag system component. 


1. Adjust the steering wheel so that the tires are in the STRAIGHT-AHEAD position. 
2. Disconnect and isolate the battery negative cable. 


3. Remove the driver airbag (3). (Refer to 8 - ELEC- 
TRICAL/RESTRAINTS/DRIVER AIRBAG - 
REMOVAL). 
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4. Disconnect the wiring connector (2) at the 
clockspring. 


81867281 


19-46 СОШММ-------------------------------------------- PM 


5. While holding the steering wheel firmly in place, 
remove the retaining bolt (2) securing the steering 
wheel to the steering column shaft. 
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CAUTION: When installing a wheel puller on the 
steering wheel, be sure the puller jaws are fully 
seated around the steering wheel base (1). If the 
jaws are not fully seated the jaws may slipped off 
the steering wheel when attempting to remove the 
steering wheel. 

Also, threading the retaining bolt (2) back in the 
end of the shaft until approximately 13 mm (0.5 
in. of thread is showing between the wheel and 
the head of the bolt allows a safe reaction surface 
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for the puller to work against. Е 


6. Thread the wheel retaining bolt (2) back into Ше 
end of the shaft until approximately 13 mm (0.5 in.) 
of thread is showing between the wheel and the 
head of the bolt. 


7. Remove the screw for the speed control switch (3) 


in order to install the steering wheel puller tool. 81825493 
8. Install a steering wheel рийег on the steering 
wheel. 


CAUTION: Do not bump or hammer on steering wheel or steering column shaft when removing steering 
wheel from steering column. 


9. While holding the steering wheel firmly in the STRAIGHT-AHEAD position, remove steering wheel from the steer- 
ing column shaft using the puller. 


10. Remove the wheel retaining bolt (2) and the steering wheel. 


INSTALLATION 
1. Confirm that: 
a. The front wheels are in the STRAIGHT-AHEAD position. 


b. The turn signal stalk is in the neutral position. 


CAUTION: Do not install the steering wheel onto the shaft of the steering column by driving it onto the 
shaft. 


2. Align the steering wheel's wide mounting spline with the steering column shaft missing spline area and push the 
wheel onto the shaft. Make sure the clockspring lines up with the back of the wheel and does not bind. 
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3. Install the steering wheel retaining bolt (2) and 
tighten it until the steering wheel is fully installed on 
shaft. Tighten the steering wheel retaining bolt to 
43 М-т (32 ft. Ibs.). 

4. Install the speed control screw (3) that was 
removed for the puller. 


5. Connect the wiring connector (2) at the clockspring. 


6. Install the driver airbag (3). (Refer to 8 - ELECTRI- 
CAL/RESTRAINTS/DRIVER AIRBAG - INSTALLA- 
TION) 


WARNING: Do not connect battery negative cable 
yet. Refer first to airbag system test. (refer to 8 - 
electrical/restraints - diagnosis and testing) 


7. Reconnect the battery using the Airbag System 
Test procedure in Restraints. (Refer to 8 - ELEC- 
TRICAL/RESTRAINTS - DIAGNOSIS AND TEST- 
ING) 


8. Verify vehicle and system operation. 
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GEAR 
DESCRIPTION 


The steering gear used is the rack-and-pinion type 
with power assist. It is mounted on the front suspen- 
sion crossmember . The outer ends of the outer tie 
rods attach to the steering knuckles. 


NOTE: The power steering gear should not be ser- 
viced or adjusted. If a malfunction or oil leak 
occurs with the steering gear, the complete steer- 
ing gear needs to be replaced. 


REMOVAL 


GEAR 19-49 
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NOTE: Before proceeding, (Refer to 19 - STEERING - WARNING). 


1. Siphon out as much power steering fluid as possible from the pump. 


2. Reposition the floor carpeting to access the steer- 
ing column coupling at the base of the column. 


3. Position the front wheels of vehicle in the 
STRAIGHT-AHEAD position, then turn the steering 
wheel to the right until the pinch bolt (3) at the 
base of the column can be accessed. 


4. Remove the pinch bolt (3). Do not separate the 
intermediate shaft (2) from the steering gear 
pinion shaft (4) at this time. 


\\ 
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5. Return the front wheels of vehicle (and steering 
wheel) to the STRAIGHT-AHEAD position. Using a 
steering wheel holder, lock the steering wheel in 
place to keep it from rotating. This keeps the clock- 
spring in the proper orientation. 


6. Raise and support the vehicle. (Refer to LUBRICA- 
TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE) 

7. Remove the wheel mounting nuts (3), then the tire 
and wheel assembly (1). 


8. On each side of the gear, remove the nut (2) from 
the out tie rod end (4) at the knuckle (3). 
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9. 


. Remove Ше pressure hose (2) at the steering 


On each side of the gear, separate the tie rod end 
(3) from the knuckle (2) using Remover (1), Special ү, 
Тоо! 9360. / 


8182а162 


. If equipped, remove the engine belly pan. (Refer to 23 - BODY/EXTERIOR/BELLY РАМ - REMOVAL) 

. Remove the rear engine mount. (Refer to 9 - ENGINE/ENGINE MOUNTING/REAR MOUNT - REMOVAL) 
. Remove the front engine mount through-bolt. 

. Remove the return hose (1) at the steering gear 


(3). 


gear (3). 
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15. Remove the screws (1) securing the power steer- 
ing hose routing clamps (2) to the crossmember. 


16. Remove the screws (1) securing the stabilizer 
bushing retainers (3) to the crossmember. 


17. Remove the two stabilizer bushing retainers. 
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NOTE: Before removing the front suspension crossmember from Ше vehicle, the location of the crossmem- 
ber must be marked on the body of the vehicle. Do this so the crossmember can be relocated, upon rein- 
stallation, against the body of vehicle in the same location as before removal. If the front suspension 
crossmember is not reinstalled in exactly the same location as before removal, the preset front wheel align- 
ment settings (caster and camber) may be lost. 


18. 


19. 
20. 
21; 


22. 


Mark the location of the front crossmember on the body near each mounting Бой using a marker ог crayon. Do 
not use a scratch awl or other tool that can penetrate the protective coating on the body. 

Support the front crossmember with a transmission jack. 

Remove the four mounting bolts (6) securing the front crossmember (1) to the body. 

Lower the crossmember enough to access the 
intermediate shaft coupling (1) at the steering 
gear pinion shaft (4). Slide the coupling off the 
pinion shaft. 


Remove the dash seals (3, 5) as necessary. 
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23. Remove the two bolts (1) securing the steering 
gear (2) to the crossmember. 


24. Rotate the stabilizer bar up in order to remove the 
steering gear from the vehicle. 


25. Remove the steering gear from the crossmember. 


INSTALLATION 


1. Rotate the stabilizer bar up and install the steering 
gear on the crossmember. 


2. Install the two bolts (1) securing the steering gear 


(2) to the crossmember. Tighten the steering gear 
mounting bolts to 70 N-m (52 ft. 16$.). 
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3. Install the dash seals (3, 5) as necessary. 
818309fd 
A 
YS 
818275c5 
4. Center the power steering gear rack in its travel as necessary. 


NOTE: When installing the front suspension crossmember (1) back in the vehicle, it is very important that 
the crossmember be attached to the body in exactly the same spot as when it was removed. Otherwise, the 
vehicle’s wheel alignment settings (caster and camber) will be lost. 


5. 


6. 
7. 


Slowly raise the crossmember (1) into mounted position using the transmission jack matching the crossmember 
to the marked locations on the body made during removal. 


Check the positioning of the seals at the dash panel and adjust as necessary. 


Install the four mounting bolts (6) securing the front crossmember (1) to the body. Tighten the crossmember 
mounting bolts to 190 М-т (140 ft. Ibs.). 


. Remove the transmission jack. 
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9. Install the retainers (3) over the stabilizer bar cush- 
ions. Install all four stabilizer bar cushion retainer 
screws (1) and tighten them to 30 N-m (22 ft. Ibs.). 


10. Install the screws (1) securing the power steering 
hose routing clamps (2) to the crossmember. 
Tighten the screws to 8 N-m (71 in. 105.). 


11. Install the Pressure hose at the gear. Tighten the 
tube nut to 32 N-m (24 ft. Ibs.). 


12. Install the return hose at the gear. 
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13. Install the front engine mount through-bolt. 
14. Install the rear engine mount. (Refer to 9 - ENGINE/ENGINE MOUNTING/REAR MOUNT - REMOVAL) 


15. If equipped, install the engine belly pan. (Refer to 23 - BODY/EXTERIOR/BELLY PAN - REMOVAL) 


16. On each side of the gear, install the outer tie rod 
end (4) into the hole in the knuckle arm (3). Start 
the tie rod mounting nut (2) onto the stud. While 
holding the tie rod end stud with a wrench, tighten 
the nut with a wrench or crowfoot wrench. Tighten 
the nut to 54 N-m (40 ft. Ibs.). 


81282cc60 


17. On each side of the vehicle, install the tire and 
wheel assembly (1) (Refer to 22 - TIRES/ 
WHEELS - INSTALLATION). Install and tighten 
wheel mounting nuts (3) to 135 N-m (100 ft. Ibs.). 


18. Lower the vehicle. 


81790е62 
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19. 


20. 


21. 


22. 


23. 


24. 
25. 


26. 
27. 
28. 


Remove the steering wheel holder. 


Verify the front wheels of vehicle are in the 
STRAIGHT-AHEAD position. 


Center the intermediate shaft (2) over the steering 
gear pinion shaft (4), lining up the ends, then slide 
the intermediate shaft onto the steering gear pin- 
ion shaft. 

From center, rotate the steering wheel to the right 
approximately 90? or until the shaft coupling pinch 
bolt (3) can be easily installed. 

Install the pinch bolt (3). Tighten the pinch bolt to 
28 N-m (21 ft. Ibs.). 

Reposition the floor carpet (1) in place. 
Straighten the steering wheel to STRAIGHT- 
AHEAD position. 


ШІП) 
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Fill and bleed the power steering system. (Refer to 19 - STEERING/PUMP - STANDARD PROCEDURE) 


Check for fluid leaks. 


Adjust front wheel toe as necessary. (Refer to 2 - SUSPENSION/WHEEL ALIGNMENT - STANDARD PROCE- 


DURE) 
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TIE ROD-OUTER 


REMOVAL 


1. Raise and support the vehicle. (Refer to LUBRICA- 
TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE) 


2. Remove the wheel mounting nuts (3) , then the tire 
and wheel assembly (1). 


3. Loosen the tie rod jam nut (5). 

4. Remove the nut (2) attaching the outer tie rod (4) 
to the knuckle (3). To do this, hold the tie rod end 
stud with a wrench while loosening and removing 
the nut with a standard wrench or crowfoot wrench. 
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5. Release the tie rod end (3) from the knuckle (2) 
using Remover, Special Tool 9360 (1) 


6. Remove the outer tie rod (3) from the knuckle (2). 


NOTE: When unscrewing the outer tie rod from 
inner, count the number of revolutions to take it 
off. This action will aid in installation, getting the 
toe close to where it needs to be when setting the 
wheel alignment. 


7. Remove the outer tie rod from the inner tie rod. 


INSTALLATION 


1. If it is not already installed, install the jam nut (5) 
on the inner tie rod threads. 


2. Thread the outer tie rod (4) onto the inner tie rod 
approximately the same amount of revolutions as 
the original was installed. 


3. Thread the jam nut (5) down the inner tie rod far 
enough to hold the outer tie rod. Do not tighten the 
jam nut at this time. 


4. Install the outer tie rod ball stud into the hole in the 
knuckle arm (3). Start the tie rod mounting nut (2) 
onto the stud. While holding the tie rod end stud 
with a wrench, tighten the nut with a wrench or 
crowfoot wrench. Tighten the nut to 54 N-m (40 ft. 
[05.). 


5. Install the tire and wheel assembly (1) (Refer to 22 
- HRES/WHEELS - INSTALLATION). Install and 
tighten wheel mounting nuts (3) to 135 N-m (100 ft. 
Ibs.). 


6. Lower the vehicle. 


7. Adjust the front wheel toe setting. (Refer to 2 - 
SUSPENSION/WHEEL ALIGNMENT - STANDARD 
PROCEDURE). 

8. Tighten the tie rod jam nut to 75 N-m (55 ft. Ibs.) 
once wheel toe is set. 
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PUMP 
DESCRIPTION 


Hydraulic pressure for operation of the power steering 
gear is provided by a constant flow rate and displace- 
ment vane-type power steering pump. 


The power steering pump is belt driven. The pulley (1) 
cannot be serviced separately. The power steering 
pump is serviced as a complete assembly. 


REMOVAL 
GAS ENGINE 
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NOTE: Before proceeding, (Refer to 19 - STEERING - WARNING). 


1. Siphon as much fluid as possible from the power steering fluid reservoir. 


2. Remove the engine appearance cover. 

3. Remove the pressure hose routing bracket bolt (2) 
at the upper mount (8). 

4. Remove the pressure hose (3) at the pump pres- 
sure port (5). 
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5. Remove the hose clamp (2) securing the supply 
hose (1) at the pump. 
6. Remove the supply hose (1) from the pump (3). 


7. Remove the drive belt (2). (Refer to 7 - COOLING/ 
ACCESSORY DRIVE/DRIVE BELTS - REMOVAL) 


8. Remove the three pump mounting bolts (1) through 
the pulley (3) openings. 
9. Remove the power steering pump. 
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NOTE: Before proceeding, (Refer to 19 - STEERING - WARNING). 


1. Siphon as much fluid as possible from the power steering fluid reservoir. 


2. Remove the engine appearance cover. 
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3. Remove the pressure hose routing bracket bolt (2) 
to the upper mount (7). 

4. Remove the pressure hose (3) at the pump pres- 
sure port (4). 


5. Remove the hose clamp (3) securing the supply 
hose (1) at the pump. 
6. Remove the supply hose (1) from the pump (2). 


7. Remove the drive belt. (Refer to 7 - COOLING/AC- 
CESSORY DRIVE/DRIVE BELTS - REMOVAL) 

8. Remove the two pump mounting bolts (1) through 
the pulley (2) openings. 
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9. Remove Ше rear pump mounting Бой (2) behind 
the pump (1). 
10. Remove the power steering pump (1). 
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INSTALLATION 
GAS ENGINE 


1. Using a lint free towel, wipe clean the open power 
steering pressure hose end and the power steering 
pump port. Replace any used O-rings with new. 
Lubricate the O-ring with clean power steering fluid. 


2. Place the pump in mounting position. Install the 
three bolts (1) through the pulley (3) openings. 
Tighten the mounting bolts (1) to 20 N-m (177 in. 
[05.). 

3. Install the drive belt (2). (Refer to 7 - COOLING/ 
ACCESSORY DRIVE/DRIVE BELTS - 
INSTALLATION) 
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4. Install the supply hose (1) at the pump (3). 


5. Clamp the hose clamp (2) securing the supply 
hose (1) to the pump. 


6. Install the pressure hose (3) at the pump pressure 
port (5). Tighten the tube nut to 32 N-m (24 ft. Ibs.). 


7. Install the pressure hose routing bracket bolt (2) to 
the upper mount (8). 

8. Fill and bleed the power steering system. (Refer to 
19 - STEERING - STANDARD PROCEDURE) 

9. Check for leaks. 

10. Install the engine appearance cover. 
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DIESEL ENGINE 


1. Using a lint free towel, wipe clean the open power 
steering pressure hose end and the power steering 
pump port. Replace any used O-rings with new. 
Lubricate the O-ring with clean power steering fluid. 


2. Place the pump in mounting position. Install the 
two mounting bolts (1) through the pulley (2) open- 
ings. Tighten the mounting bolts to 26 М-т (230 in. 
Ibs.). 


81833524 


3. Install the rear mounting bolt (2) securing the rear 
of the pump (1). Tighten the mounting bolt to 26 
М-т (230 in. Ibs.). 

4. Install the drive belt. (Refer to 7 - COOLING/AC- 
CESSORY DRIVE/DRIVE BELTS - 
INSTALLATION) 
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5. Install the supply hose (1) at the pump (2). 


6. Clamp the hose clamp (3) securing the supply 
hose (1) to the pump. 


7. Install the pressure hose (3) at the pump pressure 
port (4). Tighten the tube nut to 32 N-m (24 ft. Ibs.). 


8. Install the pressure hose routing bracket bolt (2) to 
the upper mount (7). 


9. Fill and bleed the power steering system. (Refer to 
19 - STEERING - STANDARD PROCEDURE) 


10. Check for leaks. 
11. Install the engine appearance cover. 
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FLUID 
DESCRIPTION 


The recommended fluid for the power steering system is Mopar® Power Steering fluid + 4 or Mopar® ATF+4 Auto- 
matic Transmission Fluid. Both Fluids have the same material standard specifications (MS-9602). 


Mopar® ATF+4 (and Mopar® Power Steering fluid + 4), when new, is red in color. ATF+4 is dyed red so it can be 
identified from other fluids used in the vehicle such as engine oil or antifreeze. The red color is not permanent and 
is not an indicator of fluid condition. As the vehicle is driven, ATF+4 will begin to look darker in color and may 
eventually become brown. THIS IS NORMAL. ATF+4 also has a unique odor that may change with age. Conse- 
quently, odor and color cannot be used to indicate the fluid condition or the need for a fluid change. 


STANDARD PROCEDURE 
POWER STEERING FLUID LEVEL CHECKING 


WARNING: Fluid level should be checked with the engine OFF to prevent personal injury from moving parts 
and to assure an accurate fluid level reading. 


CAUTION: Mopar? Power Steering Fluid + 4 or Mopar® ATF+4 Automatic Transmission Fluid is to be used in 
the power steering system. Both Fluids have the same material standard specifications (MS-9602). No other 
power steering or automatic transmission fluid is to be used in the system. Damage may result to the power 
steering pump and system if another fluid is used. Do not overfill the system. 


NOTE: Although not required at specific intervals, the fluid level may be checked periodically. Check the 
fluid level anytime there is a system noise or fluid leak suspected. 


The power steering fluid level can be viewed through the side of the power steering fluid reservoir. Compare the 
fluid level to the markings on the side of the reservoir. When the fluid is at normal ambient temperature, approxi- 
mately 21°C to 27°C (70°F to 80°F), the fluid level should read between the MAX. COLD and MIN. COLD markings. 
When the fluid is hot, fluid level is allowed to read up to the highest end of the MAX. HOT range. 
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FLUID COOLER 
DESCRIPTION 


The cooler is placed in series with the power steering 
fluid return hose, between the steering gear fluid outlet 
port and the fluid return hose leading to the power 
steering fluid reservoir. 


PUMP 
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NOTE: Before proceeding, (Refer to 19 - STEERING - WARNING). 


1. Siphon as much fluid as possible from the power steering fluid reservoir. 
2. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 


DURE). 
3. Remove the front fascia. 


4. Remove the hose clamps (6) attaching the fluid 
return hose (7) to the power steering fluid cooler 
line. Separate the return hose from the cooler line 
(5). 

5. Remove the two cooler mounting screws (4). 

6. Remove the cooler tubes from the clips on the side 
of the frame rail. 


7. Remove the cooler lines (5) from the vehicle. 
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INSTALLATION 


1. Install the cooler tubes in the clips on the side of 
the frame rail. 

2. Install the fluid cooler mounting screws (4) to the 
support. Tighten the screws to 8 N-m (71 in. 16$.). 


3. Install the fluid return hose (7) on the power steer- 
ing fluid cooler lines (5). Install the hose clamp (6) 
on the hose past the bead formed into the end of 
the cooler tube and secure in place. 


81835d8d 


. Install the front fascia. 
. Lower the vehicle. 
. Fill and bleed the power steering system. (Refer to 19 - STEERING - STANDARD PROCEDURE) 


. Check for leaks. 
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REMOVAL 
GAS ENGINE 


NOTE: Before proceeding, (Refer to 19 - STEER- 
ING - WARNING). 


1. Siphon as much fluid as possible from the power 
steering fluid reservoir. 


2. Remove the engine appearance cover. 

3. Remove the pressure Hose (3) at the pump pres- 
sure port (5). 

4. Remove the pressure hose routing bracket bolt (2) 
at the upper mount (8). 


5. 2.0L Engine - Remove the pressure hose routing 
clamp bolt (1) at the exhaust manifold. 
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6. 2.41. Engine - Remove the pressure hose routing 
clamp bolt (1) at the exhaust manifold. 


81834b08 


7. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 


8. Remove the return hose (1) at the return tube (2). 
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9. Remove the return hose (1) at the steering gear 
(3). 

10. Remove Ше pressure hose (2) at Ше steering 
gear (3). 


и 
WEE 
um 


| = 


81835a37 


11. Remove the screws (1) securing the power steer- 


ing hose routing clamps (2) to the crossmember. 


12. Remove the power steering pressure line (2) from 
the vehicle. 


Eus 


81827e1b 


DIESEL ENGINE 
NOTE: Before proceeding, (Refer to 19 - STEERING - WARNING). 


1. Siphon as much fluid as possible from power steering fluid reservoir. 
2. Remove the engine appearance cover. 
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3. Remove the pressure line (3) at the pump (4). 


4. Remove the pressure line routing bracket bolt (2) 
at the upper mount (7). 


5. Remove the pressure line routing bracket bolt (1) 
at the back of the engine (2). 


А 


EJ 
жк RD QN 
Sf Liisa RAS, R 
ма (0 HS 
| C > ~ ne 818331eb 


6. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 
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7. Raise and support the vehicle. (Refer to LUBRICA- 
TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE) 


8. Remove the pressure line (2) at the steering gear 
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9. Remove the power steering pressure line (2) from 
the vehicle. 


81835a6b 


INSTALLATION 
GAS ENGINE 


CAUTION: Power steering fluid hoses must remain away from the exhaust system, driveshafts, vehicle com- 
ponents and any unfriendly surface that can possibly damage the hoses. 


1. Using a lint free towel, wipe clean the open power steering hose end and the power steering pump port. Replace 
any used O-rings with new. Lubricate the O-ring with power steering fluid. 


РМ 


2. Install the power steering pressure hose into the 
engine compartment from below. 


3. Install the screws (1) securing the power steering 
hose routing clamps (2) to the crossmember. 
Tighten the screws to 8 N-m (71 in. lbs.). 


4. Install the Pressure hose at the gear. Tighten the 
tube nut to 32 N-m (24 ft. Ibs.). 


5. Install the return hose at the gear. 


6. Install the return hose (1) at the return tube (2). 
7. Lower the vehicle. 


PUMP 
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8. Install the pressure hose (3) at the pump pressure 
port (5). Tighten the tube nut to 32 N-m (24 ft. Ibs.). 

9. Install the pressure hose routing bracket bolt (2) to 
the upper mount (8). 


10. 2.0L Engine - Position the pressure hose routing 
clamp (2) at the exhaust manifold and install the 
mounting bolt (1). Tighten the bolt to 9 N-m (80 in. 
Ibs.). 
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11. 2.4L Engine - Position the pressure hose routing 


clamp (2) at the exhaust manifold and install the е xp 7 ES 
mounting bolt (1). Tighten the bolt to 9 N-m (80 in. au а — _ оо 
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12. Fill and bleed the power steering system. (Refer to 19 - STEERING - STANDARD PROCEDURE) 
13. Check for leaks. 
14. Install the engine appearance cover. 


DIESEL ENGINE 


CAUTION: Power steering fluid hoses must remain away from the exhaust system, driveshafts, vehicle com- 
ponents and any unfriendly surface that can possibly damage hoses. 


1. Using a lint free towel, wipe clean the open power steering hose end and power steering pump port. Replace 
any used O-rings with new. Lubricate the O-ring with fresh power steering fluid. 


2. Install the power steering pressure hose into the engine compartment. 


3. Install the pressure line (2) at the gear (3). 


81835a37 


4. Install the pressure line (2) in place at the cross- 
member. 
5. Lower the vehicle. (1) (3) 
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6. Install the pressure line (3) at the pump pressure 
port (4). Tighten the tube nut to 32 N-m (24 ft. Ibs.). 


7. Install the pressure line routing bracket bolt (2) to 
the upper mount (7). 


8. Install the mounting bolt (1) for the pressure line 
bracket (2) to the rear of the engine. Tighten the 
nut to 24 N-m (18 ft. Ibs.). 


9. Fill and bleed the power steering system. (Refer to 
19 - STEERING - STANDARD PROCEDURE) 


10. Check for leaks. 
11. Install the engine appearance cover. 
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HOSE-RETURN 
REMOVAL 


NOTE: Before proceeding, (Refer to 19 - STEERING - WARNING). 


1. 
2. 


11. 
12. 


. Remove the return hose (1) at the return tube (2). 


. Remove the return hose routing clamp pushpin 


. Remove the hose clamps (6) securing the return 


. Remove the return hose from the vehicle. 


Remove the engine appearance cover. 


Remove the coolant recovery bottle. (Refer to 7 - COOLING/ENGINE/COOLANT RECOVERY CONTAINER - 
REMOVAL) 


. Siphon as much fluid as possible from the power steering fluid reservoir. 
. Remove the power steering fluid reservoir. (Refer to 19 - STEERING/PUMP/RESERVOIR - REMOVAL) 
. Remove the windshield washer reservoir. (Refer to 8 - ELECTRICAL/WIPERS/WASHERS/WASHER RESER- 


VOIR - REMOVAL) 


. Remove the front fascia. (Refer to 18 - FRAME & BUMPERS/BUMPERS/FRONT FASCIA - REMOVAL) 
. Remove the right headlamp. (Refer to 8 - ELECTRICAL/LAMPS/LIGHTING - EXTERIOR/FRONT LAMP UNIT - 


REMOVAL) 


. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 


DURE) 


(2) securing the return hose (7) to the frame rail. 
Lower the vehicle. 


Remove the return hose routing clamp screw (1) 
securing the return hose (7) to the strut tower. 


hose to the power steering reservoir and cooler. 
Slide the hose off the end of the cooler tube. 
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INSTALLATION 


1. Install the power steering return hose (7) into the 
engine compartment. 

2. Install the return hose routing clamp screw (1) 
securing the return hose (7) to the strut tower. 

3. Install the return hose onto the cooler tubes (5) and 
install the hose clamps (6). 

4. Raise and support the vehicle. (Refer to LUBRICA- 
TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE) 

5. Install the pushpin (2) securing the return hose to 
the frame rail. 
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6. Install the return hose (1) at the return tube (2). 
7. Lower the vehicle. 


81867914 


8. Install the right headlamp. (Refer to 8 - ELECTRICAL/LAMPS/LIGHTING - EXTERIOR/FRONT LAMP UNIT - 
INSTALLATION) 
9. Install the front fascia. (Refer to 18 - FRAME & BUMPERS/BUMPERS/FRONT FASCIA - INSTALLATION) 


10. Install the windshield washer reservoir. (Refer to 8 - ELECTRICAL/WIPERS/WASHERS/WASHER RESERVOIR 
- INSTALLATION) 


11. Install the power steering fluid reservoir. (Refer to 19 - STEERING/PUMP/RESERVOIR - INSTALLATION) 

12. Install the coolant recovery bottle. (Refer to 7 - COOLING/ENGINE/COOLANT RECOVERY CONTAINER - 
INSTALLATION) 

13. Fill and bleed the power steering system. (Refer to 19 - STEERING - STANDARD PROCEDURE) 

14. Check for leaks. 

15. Install the engine appearance cover. 
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HOSE-SUPPLY 


REMOVAL 
GAS ENGINE 


NOTE: Before proceeding, (Refer to 19 - STEERING - WARNING). 


1. Siphon as much fluid as possible from the power steering fluid reservoir. 


2. Remove the clamp (2) securing the supply hose to 
the power steering pump (3) supply fitting, then 


remove the hose from the supply fitting. (1) РА US 7) NI 
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3. Remove the hose clamp securing the supply hose 


(4) to the power steering fluid reservoir (5). Slide 
the hose off the end of the reservoir fitting and 
remove from vehicle. 
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DIESEL ENGINE 
NOTE: Before proceeding, (Refer to 19 - STEERING - WARNING). 


1. Remove the engine top appearance cover. 
2. Siphon as much fluid as possible from power steering fluid reservoir. 
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3. Remove the clamp securing the supply hose (3) to 
the power steering pump supply fitting (2), then 
remove the hose from the fitting (1). 
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4. Remove the hose clamp (4) securing supply hose 


to the power steering fluid reservoir (5). Slide the 
hose off the end of the reservoir fitting and remove 
from vehicle. 
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INSTALLATION 
GAS ENGINE 


1. Slide hose clamps (2) onto both ends of the power 
steering fluid supply hose (1) far enough to clear 
the fittings on the reservoir and pump once the 
hose is installed. 


2. Place the pump end of the supply hose (1) onto 
the pump (3) supply fitting. Expand the hose clamp 
(2) and slide it over the hose and pump supply fit- 
ting. Secure the clamp once it is past the bead 
formed into the fluid supply fitting. 


3. Expand the hose clamp (4) at the fluid reservoir (5) 
and slide it over the hose and fitting. Secure the 
clamp once it is past the bead formed into the fluid 
reservoir fitting. 

4. Perform the POWER STEERING PUMP BLEED 
PROCEDURE. (Refer to 19 - STEERING - STAN- 
DARD PROCEDURE) 


5. Check for leaks at all hose connections. 
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DIESEL ENGINE 


1. Slide hose clamps onto both ends of the power 
steering fluid supply hose far enough to clear the 
fittings on the reservoir and pump once hose is 
installed. 


2. Expand the hose clamp (4) at the fluid reservoir 
end (5) and slide it over the hose and fitting. 
Secure the clamp once it is past the bead formed 
into the fluid reservoir fitting. 
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3. Place the pump end of the supply hose (1) onto 


the pump supply fitting (2). Expand the hose clamp 
and slide it over the hose and pump supply fitting. 
Secure the clamp (3) once it is past the bead 
formed into the fluid supply fitting. 

4. Fill and bleed the power steering system. (Refer to 
19 - STEERING - STANDARD PROCEDURE) 

5. Check for leaks. 


6. Install the engine appearance cover. 
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RESERVOIR 
DESCRIPTION 


The power steering fluid reservoir (5) is mounted 
above the right front inner fender well to a bracket (2). 


REMOVAL 


PUMP 19-87 


5) ANP 
3 уа: За у 
fs “д ЛА 2 ЗЫ ЧЕ 81832806 


NOTE: Before proceeding, (Refer to 19 - STEERING - WARNING). 


1. Remove engine appearance cover. 


2. Remove the fasteners securing the coolant recovery bottle to its mounts and move it away from the power steer- 


ing fluid reservoir. It is not necessary to disconnect the coolant recovery bottle fluid lines. (Refer to 7 - COOLING/ 
ENGINE/COOLANT RECOVERY CONTAINER - REMOVAL) 


3. Siphon as much fluid as possible from the power 
steering fluid reservoir (5). 


4. Remove hose clamp securing cooler return hose 
(3) to fluid reservoir fitting. Slide the hose off the 
end of the reservoir fitting. 

5. Remove hose clamp securing pump supply hose 
(4) to the fluid reservoir fitting. Slide the hose off 
the end of the reservoir fitting. 

6. Remove the reservoir mounting screw (1) used to 
secure the reservoir in place. 


7. Remove the reservoir (5). 
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INSTALLATION 


. Attach the reservoir (5) to the strut tower bracket 
(2) using the mounting screw (1). Tighten mounting 
screw (1) to 12 N-m (106 in. Ibs.). 


2. Slide the pump supply hose (4) onto reservoir fit- 
ting. Expand hose clamp and slide it over hose on 
reservoir fitting. Secure clamp once it is past bead 
formed into fluid reservoir fitting. 


3. Slide cooler return hose (3) onto reservoir fitting. 
Expand hose clamp and slide it over hose on res- 
ervoir fitting. Secure clamp once it is past bead 
formed into fluid reservoir fitting. 
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4. Install the coolant recovery bottle. (Refer to 7 - COOLING/ENGINE/COOLANT RECOVERY CONTAINER - 
INSTALLATION) 


5. Fill and bleed the power steering system. (Refer to 19 - STEERING - STANDARD PROCEDURE) 
6. Check for leaks. 
7. Install the engine appearance cover. 
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POWER TRANSFER UNIT 


POWER TRANSFER UNIT 
STANDARD PROCEDURE - 


1. 


If fluid level is low or fluid change is required fill 
with PN 4874468 Mopar MS9020 SAE80W90 Gear 
Lube until to bottom of fill plug. 


. Torque fill plug (1) to 32 N-m (24 Ibf-ft). 
. Torque drain plug (2) to 32 N-m (24 Ibf-ft). 


REMOVAL 


~ о го 


. Disconnect negative battery cable (2). 

. Remove the engine trim cover. 

. Remove air cleaner assembly (1). 

. Remove Power Distribution Center (PDC) from 


bracket. 


. Raise the vehicle on the hoist. 
. Remove front halfshafts (Refer to 3 - DIFFEREN- 


TIAL & DRIVELINE/HALF SHAFT - REMOVAL). 


PM 


81858623 


8177a4dd 


POWER TRANSFER UNIT 21-3 


PM 
7. Remove drain plug (2) at PTU and allow fluid to 


drain. 
8. Reinstall drain plug. 


816c449e 


9. Mark (2) prop shaft and differential (3) for proper 


installation (if equipped). 
10. Remove the rear prop shaft (if equipped) (Refer to 
3 - DIFFERENTIAL & DRIVELINE/PROPELLER 


SHAFT - REMOVAL). 


816b8aac 


21-4 POWER TRANSFER UNIT 


11. Remove the two exhaust to maniverter (exhaust 
manifold with catalytic converter) bolts (1). 


12. Unplug the downstream O2 sensor connector. 


13. Remove the exhaust system (Refer to 11 - 
EXHAUST SYSTEM/MUFFLER - REMOVAL). 


14. Lower the vehicle on the hoist. 
15. Unplug the upstream O2 sensor connector. 


16. Remove upstream O2 sensor from the maniverter 
(exhaust manifold with catalytic converter) using 
02 sensor socket 8439 (2). 


PM 


816e53ba 


816bda68 


РМ 


17. Remove the four maniverter heat shield bolts (1). 


18. Remove the two retaining bolts (2) and one nut 
(1) from the maniverter side heat shield (3). 


POWER TRANSFER UNIT 21-5 
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21-6 POWER TRANSFER UNIT 


19. Remove the seven maniverter to head retaining 
bolts. 

20. Slide the maniverter up and to the right, The sup- 
port the maniverter (1) with the help of a bungie 
cord. 


21. Raise the vehicle on the hoist. 
22. Remove the four (1) engine to maniverter bracket 
bolts. 
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23. Remove the rear engine mount through bolt (2). 


24. Remove the three front engine mount to frame 
bolts and the mount through bolt. 


25. Remove the PTU mounting bolts. 


POWER TRANSFER UNIT 21-7 
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26. Install a screw jack (2)on front engine mount 
bracket (1). 


816c4b22 


27. Raise the front of the engine until the rear mount 
has dropped (1,2). 
28. Separate the PTU from the transaxle. 


29. Remove and discard old O-ring between Trans- 
mission and PTU 
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30. Roll the PTU (1) forward and down to remove. 


DISASSEMBLY 
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1. Remove extension housing bolts. 


21-10 POWER TRANSFER UNIT 


2. Remove the extension housing. 


3. Remove the extension housing O-ring. 


4. Remove the pinion housing bolts. 


5. Remove the pinion housing. 


PM 


818557d7 


8185577c 


818558e4 


POWER TRANSFER UNIT 21-11 


PM 


6. Remove the pinion housing shim. 


7. Remove the pinion housing O-ring 


NOTE: The pinion nut is a staked type nut 


8. Using a punch, remove the staked depression in 


the pinion nut. 


21-12 POWER TRANSFER UNIT 


9. Remove the output shaft nut, using the Pinion Nut 
Socket 9921 and Spline Socket 9922. 


10. Press the output shaft from the housing using a 
press. 
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11. Remove the output shaft spacer. 


12. Remove the output shaft bearing. 


21-14 POWER TRANSFER UNIT 


13. Remove the output shaft housing small side bear- 


ing cup using a brass drift. 


14. Remove the output shaft housing large side bear- 


ing cup using a brass drift. 
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15. Install Puller 6444 and Jaws 6451 onto output 
shaft head bearing. 


16. Place Puller in a vice and remove the bearing. 


17. Remove the inspection cover bolts (1). 


POWER TRANSFER UNIT 
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21-16 POWER TRANSFER UNIT 


18. Remove the inspection cover. 


19. Remove the side cover bolts (1). 
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20. Remove the side cover from case 


21. Remove the carrier asse mbly. 


NOTE: Bearing cup is a slip fit 


22. Remove bearing cup by hand (1) or by using a 
pick. 
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21-18 POWER TRANSFER UNIT 


23. Remove the shim (1) under the bearing cup (3) 
measure and record the size of the shim. 


24. Remove the inner seal from the PTU cover. 
25. Remove the outer seal from the PTU cover. 


РМ 


26. Remove bearing сир by hand (1) ог by using a 
pick. 

27. Remove the shim (3) under the bearing cup (1) 
measure and record the size of the shim. 


28. Remove the carrier case seal. 


POWER TRANSFER UNIT 21 - 19 
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21- 20 POWER TRANSFER UNIT 


29. Remove the ring gear bolts. 


30. Remove the ring gear. 
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31. Remove ring gear side bearing using Puller 
С-293-РА, Inserts C-293-37 and Insert С-4487-1. 


32. Remove output side bearing using Puller С-293- 
PA, Inserts C-293-37 and Insert С-4487-1. 
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21-22 РОМЕН TRANSFER UNIT 


ASSEMBLY 


1. 


2. 


Install output side spool shaft bearing using 
Installer C-3095-A. 


Install ring gear side bearing using Installer 8148. 
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3. Install the ring gear. 


4. Install the ring gear Bolts and torque to 74 N-m (55 
ft. Ibs.). 


POWER TRANSFER UNIT 21 - 23 
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21-24 POWER TRANSFER UNIT 


5. Install the carrier case seal using Installer 9851 
and Handle C- 4171. 


6. Install the shim (3) under the bearing cup (1) in the 
case side. 


7. Install the bearing cup by hand. 
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8. Install the inner seal into the PTU cover using 
Installer 9852 and Handle C-4171. 


9. Install the outer seal into the PTU cover using 
Installer 9853 and Handle C-4171. 


POWER TRANSFER UNIT 21-25 
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21- 26 POWER TRANSFER UNIT 


10. Install the shim (1) under the bearing cup (3). 
11. Install bearing cup by hand (1). 


12. Install the carrier assembly into the case 
13. Install the side cover 
14. Torque side cover bolts (1) to 23 N-m (17 ft. Ibs.). 
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15. Install the output shaft head bearing on to the pin- 
ion shaft using Installer 9714 and a Press. 


16. Install the output shaft head bearing cup using 
Installer 6061 and Handle C-4171 
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21- 28 POWER TRANSFER UNIT 


17. Install the output shaft tail bearing cup using 
Installer 9855 and Handle C-4171. 


18. Install the output shaft spacer onto the output 
shaft. 
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19. Install output shaft into output shaft housing. 


20. Install output shaft tail bearing on to out put shaft 
using Installer L-4411. 


NOTE: The output shaft nut is a staked type nut 


21. Install the output shaft nut (1) onto the output 
shaft (2). 


POWER TRANSFER UNIT 
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21- 30 POWER TRANSFER UNIT 


22. Torque the output shaft nut using Pinion Nut 
Socket 9921 to 150 N-m (111 ft. Ibs.).. 


23. Using a punch stake the out put shaft nut. 


24. Install the pinion housing O-ring (3). 
25. Install the pinion housing shim (1). 


26. Install the output shaft seal using Installer 9851 
and Handle C-4171. 
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27. Install the output shaft housing and bolts onto the 
carrier housing. 


28. Install the extension housing and bolts. 

29. Torque output shaft housing bolts to 38 М-т (28 
ft. Ibs.). 

30. Torque the extension housing bolts to 38 N-m (28 
ft. Ibs.). 


31. Install the vent and bolts, torque the bolts to 23 
Мет (17 ft. Ibs.). 
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818558e4 


8185577c 


81855e0c 


21-32 POWER TRANSFER UNIT 


32. Install the vent shield and bolts, Torque the bolts 
to 23 N-m (17 ft. Ibs.). 


33. Install the inspection cover and bolts , Torque the 
bolts to 23 N-m (17 ft. Ibs.). 

34. Fill the PTU (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/POWER TRANSFER UNIT - STAN- 
DARD PROCEDURE). 
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INSTALLATION 


1. Roll the PTU in moving from front to back (1). 


2. Rest the PTU (1) on the frame (3) while the engine 
and transaxle (2) are raised back into position. 
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21-34 POWER TRANSFER UNIT 


3. Lower screw jack (2) until rear mount through bolt 
can be installed. 


4. Install rear mount through bolt (2) and torque bolt 
to 75 Nm (55 ft. Ibs.). 
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5. Install the transmission crossmember and bolts, 
(2) torque to 75 Nm (55 ft. Ibs.). 


6. Install the through bolt at the front transmission 
mount (1) and torque to 75 Nm (55 ft. 105.). 


7. Insure that the О-ппа (1)between the PTU and 
transaxle is in place. 


POWER TRANSFER UNIT 21-35 
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21-36 POWER TRANSFER UNIT 

8. Slide the PTU into place. 

9. Install and torque PTU mounting bolts (1,2)to 58 
N-m (43 Ibf-ft). 

10. Lower the hoist. 

11. Install the maniverter (Refer to 11 - EXHAUST 
SYSTEM/CATALYTIC CONVERTER - 
INSTALLATION). 


12. Install the air box (1). 

13. Install engine trim cover. 

14. Raise the vehicle on the hoist. 

15. Install the exhaust system (Refer to 11 - 
EXHAUST SYSTEM/MUFFLER - INSTALLA- 
TION). 

16. Install the Prop shaft (Refer to 3 - DIFFERENTIAL 
& DRIVELINE/PROPELLER SHAFT - INSTALLA- 
TION). 

17. Install the axle shafts (Refer to 3 - DIFFEREN- 
TIAL & DRIVELINE/HALF SHAFT - INSTALLA- 
TION). 

18. Fill PTU (Refer to 21 - TRANSMISSION/TRANS- 
AXLE/POWER TRANSFER UNIT - STANDARD 
PROCEDURE). 


19. lower hoist. 
20. Connect battery cables (2). 


21. Top off the fluids (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/POWER TRANSFER UNIT - STAN- 
DARD PROCEDURE). 
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SPECIFICATIONS - 
TORQUE SPECIFICATIONS 


[ вевенетон [Nm [нъ [| Be 
[Pup | 3 | = ОИ 
[— Pus Drain а 
вз repecton cover а 
Е А НЕ ИН 


Bolts, Ven | Vent 


Bolts, и Shaft 
Housing 


Bolts, extension | Bolts, extension housing | 


LE i Gui Sra — —— 


Bolts, Carrier Assembly EL 
Side Cover 
пз а ИИ 
Bolt and Nut, Rear Mount 
Through 
Bolts, Transmission 

Crossmember 

Bolt and Nut, 

Transmission 

Crossmember шп 


21-38 РОМЕН TRANSFER МП" РМ 


© 


INSTALLER 9852 


SPECIAL TOOLS 


INSTALLER 9714 


INSTALLER 9853 
INSTALLER 9715 
SPLINE SOCKET 9743 INSTALLER 9855 


/ 


025 (Oxygen Sensor) Remover/Installer - 8439 
INSTALLER 9851 


РМ 


OUTPUT SHAFT NUT SOCKET 9921 


POWER TRANSFER UNIT 


21 - 39 
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SEAL-DIFFERENTIAL CARRIER 


REMOVAL 


1. Remove PTU from transaxle (Refer to 21 - TRANSMISSION/TRANSAXLE/POWER TRANSFER UNIT - 
REMOVAL). 


2. Use a screw mounted in a slide hammer to remove seal. Be careful not to damage seal journal when removing 
seal. 


INSTALLATION 
1. Install the carrier case seal using Installer 9851 
and Handle C- 4171. 


2. Install the PTU (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/POWER TRANSFER UNIT - 
INSTALLATION). 


- 
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SEAL-OUTPUT FLANGE 


REMOVAL 
1. Remove the propeller shaft (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT - REMOVAL). 
2. Using a screwdriver remove the output seal. 


INSTALLATION 


1. Install the output shaft seal using Installer 9851 
and Handle C-4171. 

2. Install the propeller shaft (Refer to 3 - DIFFEREN- 
ПА. &  DRIVELINE/PROPELLER SHAFT 
INSTALLATION). 


<< ас 
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SEALS-END COVER 
REMOVAL 


1. Remove the right halfshaft (Refer to 3 - DIFFER- 
ENTIAL & DRIVELINE/HALF SHAFT - REMOVAL). 


2. Remove the side cover bolts. 
3. Remove the side cover. 


4. Using a drift remove both inner and outer seals. 


PM 
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INSTALLATION 


1. Install the inner seal into the PTU cover using 
Installer 9852 and Handle C-4171. 


2. Install the outer seal into the PTU cover using 
Installer 9853 and Handle C-4171. 


POWER TRANSFER UNIT 21-43 


81861968 


81861d58 
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3. Install the side cover 


4. Torque side cover bolts (1) to 23 N-m (17 ft. Ibs.). 
5. Install the right halfshaft (Refer to 3 - DIFFEREN- 


TIAL & DRIVELINE/HALF SHAFT 
INSTALLATION) 


PM 
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T355 MANUAL TRANSAXLE 
DESCRIPTION 


This five speed is a constant-mesh manual transaxle. 
All gear ranges, except reverse, are synchronized. 
The reverse gear utilizes a reverse brake for shifting 
ease. The reverse idler gear is supported on a sliding 
spindle idler shaft. The transaxle case is aluminum 
with a steel end-plate bearing cover. It is housed in a 
die-cast aluminum case featuring a two-piece, middle 
split design. 

The T355 transaxle internal components can be ser- 
viced only by separating the gear case from the bell- 
housing case. 


CAUTION: The transaxle output shaft is serviced 
as a unit. No disassembly and reassembly is pos- 
sible. Damage to the transaxle may result. 


TRANSAXLE IDENTIFICATION 


The transaxle model, assembly number, and build 
date are on a metal 1.0. tag (1) that is attached to the 
end cover of the transaxle. 


This information is also shown on a bar code label (1) 
that is attached to the front of the transaxle. 


PM 
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GEAR RATIOS 


| 
HYDRAULIC 


CAUTION: АП gears and shafts must not be interchanged with other transaxles; they will not function cor- 
rectly. 


The differential is a conventional arrangement of gears that is supported by tapered roller bearings. The final output 
gear turns the ring gear and differential assembly, thereby turning the drive axle shafts. 
GEARSHIFT PATTERN 
The T355 transaxle shift pattern is a modified H-pat- 


tern. Overdrive fifth and reverse gears are in-line and 
outboard of the first through fourth gear positions. 


DIAGNOSIS AND TESTING 
COMMON PROBLEM CAUSES 


The majority of transaxle malfunctions are a result of: 
e Insufficient lubrication 
e Incorrect lubricant 
e Mis-assembled or damaged internal components 
e Improper operation 


HARD SHIFTING 


Hard shifting may be caused by a mis-adjusted crossover cable. If hard shifting is accompanied by gear clash, 
synchronizer clutch and stop rings or gear teeth may be worn or damaged. 


FJ9521-110 


Mis-assembled synchronizer components also cause shifting problems. Incorrectly installed synchronizer sleeves, 
struts, or springs can cause shift problems. 


Worn, damaged, mis-assembled or leaking hydraulic clutch release system/components can also cause difficult 
shifting or gear clash. 
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NOISY OPERATION 


Transaxle noise is most often a result of worn or damaged components. Chipped, broken gear or synchronizer 
teeth, and brinnelled, spalled bearings all cause noise. 


Abnormal wear and damage to the internal components is frequently the end result of insufficient lubricant. 


SLIPS OUT OF GEAR 


Transaxle disengagement may be caused by misaligned or damaged shift components, or worn teeth on the drive 
gears or synchronizer components. Incorrect assembly also causes gear disengagement. 


LOW LUBRICANT LEVEL 


Insufficient transaxle lubricant is usually the result of leaks, or inaccurate fluid level check or refill method. Vehicle 
must be level to accurately check fluid level. Leakage is evident by the presence of oil around the leak point. If 
leakage is not evident, the condition is probably the result of an underfill. 


If air-powered lubrication equipment is used to fill a transaxle, be sure the equipment is properly calibrated. Equip- 
ment out of calibration can lead to an underfill condition. 


CLUTCH PROBLEMS 


Worn, damaged, or misaligned clutch components can cause difficult shifting, gear clash, and noise. 
A worn or damaged clutch disc, pressure plate, or release bearing can cause hard shifting and gear clash. 


REMOVAL 


1. Raise hood. 

Remove the resonator. 
Remove engine cover. 
Remove air cleaner assembly. 


Disconnect both battery cables. (Refer to 8 - 
ELECTRICAL/BATTERY | SYSTEM/BATTERY - 
REMOVAL) 


6. Remove battery hold down clamp and bolt, and 
remove battery. 


7. Remove battery tray. (Refer to 8 - ELECTRICAL/ 
BATTERY SYSTEM/TRAY - REMOVAL) 


8. Unplug the speed sensor connector (if equipped). 
9. Disconnect back-up lamp switch connector (2). 


c RON 
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10. Remove shift cable-to-bracket clips (1). 


pes 
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11. Disconnect shift selector and crossover cable (1) 


from levers. Remove cables and secure out of the 
way. 
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12. Remove the slave cylinder hose (1) at bracket (2). 


13. Remove the air inlet tube (1) by loosing the screw 
(2) at the throttle body (3). 


PM 
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22. 


. Remove Ше throttle body support bracket bolts 


(1). 


. Remove the throttle body support bracket (2). 
. Remove upper bell housing bolts. 
. Remove the starter bolts and slide the starter 


back. (Refer to 8 - ELECTRICAL/STARTING/ 
STARTER MOTOR - REMOVAL) 


. Support transmission and remove the upper trans- 


mission mount through bolt (1). 


. Raise vehicle on hoist. 
. Unplug the backup switch electrical connector (2). 
. Remove transaxle oil drain plug (3) and drain oil 


into a suitable container. Reinstall drain plug and 
torque to 14 М.т (120 in. Ibs.) torque. 

Remove both axle halfshafts (Refer to 3 - DIF- 
FERENTIAL & DRIVELINE/HALF SHAFT - 
REMOVAL). 
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23. Support the engine with a screw jack (1). 
24. Remove bell housing dust cover (3). 


25. Remove four modular clutch-to-drive plate bolts 
(1). While removing bolts, one tight-tolerance 
(slotted) drive plate hole will be encountered. 
When this bolt is removed, mark drive plate and 
modular clutch assembly at this location, and be 
sure to align marks upon reassembly. 


PM 
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26. Remove Ше front transmission mount through bolt 
(4). 

27. Remove the transmission cross member mounting 
bolts (2, 3). 

28. Remove the transmission cross member (1). 


29. Install a transmission jack (2). 
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30. Remove the rear transmission through bolt (3). 


31. Remove the rear transmission mount bolts (1) and 
mount (2). 


32. Remove the remaining transmission bell housing 
bolts (1). 

33. Carefully lower engine and transaxle on screw 
jack and transmission jack until proper removal 
clearance is obtained. 


34. Obtain a helper to assist in holding transaxle 
while removing  transaxle-to-engine mounting 
bolts. 


35. Remove transaxle from vehicle. 


v 
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f 
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36. Remove clutch module from transaxle input shaft 


(1). 


81848b92 


37. If installing a new or replacement transaxle, 
remove the upper mount (3), transfer to the 
replacement unit and torque all bolts (2) to 62 
Мет (45 ft. lbs.) torque. 


818484aa 


CLEANING 


Clean the gears, bearings, shafts, synchronizers, thrust washers, oil feeder, shift mechanism, gear case, and bell- 
housing with solvent. Dry all parts except the bearings with compressed air. Allow the bearings to either air dry or 
wipe them dry with clean shop towels. 


INSPECTION 


Inspect the gears, bearings, shafts and thrust washers. Replace the bearings and cups if the rollers are worn, 
chipped, cracked, flat spotted, or brinnelled, or if the bearing cage is damaged or distorted. Replace the thrust 
washers if cracked, chipped, or worn. Replace the gears if the teeth are chipped, cracked, or worn thin. Inspect the 
synchronizers. Replace the sleeve if worn or damaged in any way. Replace the stop rings if the friction material is 
burned, flaking off, or worn. Check the condition of the synchro keys and springs. Replace these parts if worn, 
cracked, or distorted. 
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INSTALLATION 


1. Install clutch module (1) (if equipped) onto input 
shaft. 


2. Install transaxle (1) into position. 
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3. Install transaxle-to-engine mounting bolts апа 
tighten to 108 N-m (80 ft. Ibs.) torque. 


GROS 


ШШ 
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4. Raise engine and transaxle (2) with screw jack and 
transmission jack until upper mount bracket aligns 
with upper mount. Install mount bolts (1) and 
tighten to 68 N-m (50 ft. lbs.) torque. 


5. Remove screw jack. 


818484aa 
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6. Install four (4) modular clutch-to-driveplate bolts 
(4). Align drive plate and modular clutch alignment 
marks placed upon disassembly. Start with tight-tol- 
erance (slotted) hole, install and torque bolts to 88 = ht 
Мет (65 ft. lbs.) torque. 


7. Install starter motor and tighten bolts to 54 М-т (40 
ft. 105.) torque. Make sure to fasten ground cable to 
upper starter bolt. (Refer to 8 - ELECTRICAL/ 
STARTING/STARTER MOTOR - INSTALLATION) 


8. Install bell housing dust cover. 


9. Install both front axle driveshafts (Refer to 3 - DIF- 
FERENTIAL 8  DRIVELINE/HALF SHAFT - 
INSTALLATION). 


>) 


10. Fill transaxle with suitable amount of fluid. 
11. Lower the vehicle. 
12. Install the remaining bell housing bolts. 
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13. Connect the hydraulic clutch slave cylinder (1). Ап 
audible click should be heard. Verify connection 
by pushing and pulling quick connect. 


14. Connect shift crossover and selector cables (2) to 
shift lever. Install cables to bracket (1). 
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15. Connect back-up lamp switch connector (1). 

16. Connect the vehicle speed sensor connector if 
equipped. 

17. Install battery tray. 


18. Install battery and tighten hold down clamp to 
secure battery. 


19. Install the air cleaner assembly. 
20. Connect the battery cables. 
21. Road test vehicle and inspect for leaks. 


818228bb 


SPECIFICATIONS 
TORQUE SPECIFICATIONS 


Back- | Backup Lamp Switch | | Backup Lamp Switch | Switch 


Crossover Cable Adj. 
Screw 


Drain |  DranPlg | |o .0. | 


Bolts, Differential о 
Сваг 


Одра Bearing Race Ret. 
Strap 


messo Eia О п И 

[Bot Reverse дева О_О | — 19 — | Т” 

аи | = | | = | 
Transaxle 

[ TamedeCaseBdis | —— 29 — ү == ОЕ 

a a a ae 


Vehicle | Vehicle Speed Sensor | Sensor 


Bolts, Modular svete Seed Sensor _ to- 
Driveplate 


Drain Plug, Transmission а 


Bolts that have thread sealer or torque lock patches should пої be reused. Always install new bolts in these арр!- 
cations. 


РМ 


SPECIAL TOOLS 


= 


c-293-45-8011d408 


Adapter Blocks C-293-45 


pe 


8011d42b 


Dial Indicator C-3339 


P 


Sleeve C-3717 


SERM 


Slide Hammer C-3752 
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Universal Handle C-4171 


Bearing Installer C-4628 


80114854 


Seal Installer С-4992 


Tu 


Torque Tool C-4995 
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Driver 6342 


Adapter C-4996 


Disconnect Tool 6638A 


Seal Installer 9928 
Installer L-4440 


Bearing Remover 6768 


Special Jaw Set L-4518 


Bench Fixture 6785 


1130-80109ac3 


Bearing Splitter 1130 


РМ 


Нетоуег 6786 


Нетоуег 6787 
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SEALS-AXLE SHAFT 


REMOVAL 


1. Remove axle shaft. (Refer to 3 - DIFFERENTIAL & 
DRIVELINE/HALF SHAFT - REMOVAL) 


2. Insert a flat-blade pry tool (2) at outer edge of axle 
shaft seal (1). 


3. Tap on the pry tool (2) with a small hammer and 
remove axle shaft seal (1). 


FJ9521-99 


INSTALLATION 


. Clean axle shaft seal bore of any excess sealant. 

. Align axle shaft seal with axle shaft seal bore. 

. Install axle seal on Seal Installer 9928 and Handle C-4171 and insert into axle shaft seal bore. 
. Tap seal into position until seated against transaxle case. 

. Install axle shaft. (Refer to 3 - DIFFERENTIAL & DRIVELINE/HALF SHAFT - INSTALLATION) 
. Check transaxle fluid level and adjust as necessary. 


о сл љ боо о — 
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SWITCH-BACK-UP LAMP 
REMOVAL 


1. Lift vehicle on hoist. 


2. From bottom side of vehicle, disconnect back-up 
lamp switch connector (1). 


3. Unscrew switch (2) from transaxle. 


INSTALLATION 


Install back-up lamp switch (2). Teflon tape or equiva- 
lent must be used on switch threads. Tighten switch to 
24 Мет (18 ft. Ibs.) torque. 


CAUTION: Do not overtighten switch. 


1. Connect back-up lamp switch connector (1). 
2. Lower vehicle. 
3. Verify back-up lamp operation. 
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DIFFERENTIAL 
DISASSEMBLY 


21 - 66 


р Ло 


3222222 


811еа92а 


811eb530 


1. Remove differential bearing cones (ring gear and 


differential case side) using Puller Press C-293 (1), 
Adapter Blocks C-293-45 (3), and Adaptor 4996 (2) 


2. Remove the bolts holding the pinion shaft retainer 


(4) to the ring gear (3) and differential case (1). 
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3. If servicing ring gear (2) as well, remove remaining 
ring gear-to-case bolts and remove ring gear (2) 
from case (1). 


4. Remove pinion shaft (1). 


() 
00 


811eb537 


5. Remove pinion gear (2) and thrust washers (1). 


РМ 
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ASSEMBLY 


(1) 


and thrust washers 


ugh opening and rotating into position. 


1. Install side gears 
a 


se thro 


РМ 


2. Install pinion gears (2) and thrust washers (1) into 
case through opening and rotating into position. 


3. Install pinion shaft (1). 


4. |f previously removed, install ring gear to differential 
case (1). 
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5. Install pinion shaft retainer (1). 


6. Install NEW ring gear-to-case bolts (2) and torque 
to 81 N-m (60 ft. Ibs.) torque. 


7. Using an arbor press (1), Handle C-4171(3), and 
Installer L-4410 (4), install differential side bearings 
to ring gear side. 
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8. Using an arbor press, Handle С-4171 (1), and 
Installer L-4410 (2), install differential side bearings 
(3) to case side. 


Measure and Adjust Side Gear End-Play 

1. Rotate the assembly (3) two full revolutions both 
clockwise and counterclockwise. Set up dial indica- 
tor (2) and record end play. 


2. Rotate side gear 90 degrees and take another 
measurement (2). Again, rotate side gear 90 
degrees and record a final measurement. 

3. Using the smallest end play recorded, shim that 
side gear to within 0.001 to 0.013 inch. The other 
side gear should be checked using the same pro- 
cedure. 


CAUTION: Side gear end play must be within 0.001 
to 0.013 inch. 
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ADJUSTMENTS 
DIFFERENTIAL BEARING PRELOAD ADJUSTMENT / SHIM SELECTION 


Measure and adjust differential side bearing preload 
during any transaxle service, especially when the fol- 
lowing components are replaced: 


NOTE: True bearing turning torque readings can 
be obtained only with the geartrain removed from 
the case. 


1. 


4. 


5. 


e Transaxle gear case 

e Clutch bellhousing case 
e Differential case 

e Differential bearings 


Remove bearing cup and existing shim from clutch 
bellhousing case. 


Press in new bearing cup into bellhousing case (or 
use a cup that has been ground down on the outer 
edge for ease of measurement). 


Press in new bearing cup into gear case side. 


Oil differential bearings with transmission fluid. Install differential assembly in transaxle gear case. Install clutch 
bellhousing over gear case. Install and torque case bolts to 29 N-m (19 ft. Ibs.). 


Position transaxle with bellhousing facing down on workbench with C-clamps. Position dial indicator (2). 


9521-34 


NOTE: Indicator is set up as shown for illustrative purposes only. Indicator must be parallel to T-Handle to 
obtain the most accurate reading. 


6. 


10. Using Torque Tool C-4995 (2) and an inch-pound 


. The shim required for proper bearing preload is the 


. Remove case bolts. Remove clutch bellhousing dif- 


. Install clutch bellhousing. Install and torque case 


Apply a medium load to differential with Torque Tool C-4995 (3) and a T-handle (1), in the downward direction. 
Roll differential assembly back and forth a number of times. This will settle the bearings. Zero the dial indicator 
(2). To obtain end play readings, apply a medium load in an upward direction while rolling differential assembly 
back and forth. Record end play. 


total of end play, plus (constant) preload of 0.18 
mm (0.007 in.). Never combine shims to obtain the 
required preload. 


ferential bearing cup. Install shim(s) selected in 
Step 7. Then press the bearing cup into clutch bell- 
housing. 


bolts to 29 N-m (19 Н. Ibs.). 


torque wrenched (1) check turning torque of the 
differential assembly. The turning torque should 
be 6 to 12 in. lbs. If the turning torque is too i À 
high, install a 0.05 mm (0.002 inch) thinner i 9521-35 
shim. If the turning torque is too low, install a — — 
0.05mm (0.002 inch) thicker shim. 


. Recheck turning torque. Repeat Step 10 until the proper turning torque is obtained. 
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CUPS-DIFFERENTIAL BEARING 
REMOVAL 


1. Remove differential assembly from gear case (2) 
using the procedure outlined in this group. 


2. Install Remover L-4518 (1) into the differential 
bearing cup. 


3. Install the tool cup (2) over the tool. 


4. Tighten the tool until the race is removed from the 
case. 


INSTALLATION 


1. Position the bearing cup into the case. 
2. Install the bearing cup onto Installer L-4520. 
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3. Using Installer L-4520 and Universal Handle C-4171, install differential bearing cup into the transaxle case. 
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STANDARD PROCEDURE - FLUID DRAIN AND FILL 


NOTE: АП T355 Manual Transaxles require the use 
of АТЕ+4 (Automatic Transmission Fluid). 


The transaxle fill plug (1) is located on the left side of 
the transaxle differential area. The fluid level should 
be within 3/16 inch from the bottom of the transaxle fill 
hole (vehicle must be level when checking). 


The transaxle drain plug (1) is located on the lower 
right side of the transaxle differential housing. Tighten 
drain plug to 14 N-m (120 іп. 16$.). 


80c4f4c1 
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BOOT-GEAR SHIFT 
REMOVAL 


1. Pull up on gearshift knob (1) with moderate force to 
remove from gearshift mechanism. 


2. Remove shifter boot/bezel (3) assembly from con- 
sole by lifting up at mounting ring area. 


INSTALLATION 

1. Position gearshift boot (3) over the operating lever 
(2) and apply hand pressure to engage and snap 
console into place. 

2. Position gearshift knob (1) hole over the gearshift 
mechanism and align the shift pattern. 

3. Verify that shift pattern is aligned properly. 

4. Strike knob (1) with rubber mallet to engage knob 
to mechanism. 
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CABLE-GEAR SHIFT 
REMOVAL 


1. 


о о ы шо № 


Remove the shifter (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/MANUAL/SHIFT | MECHANISM  - 
REMOVAL). 


. Raise hood. 
. Remove the resonator. 
. Remove engine cover. 


Remove air cleaner assembly. 


. Disconnect both battery cables. (Refer to 8 - 


ELECTRICAL/BATTERY | SYSTEM/BATTERY - 
REMOVAL) 


. Remove battery hold down clamp and bolt, and 


remove battery. 


. Remove battery tray. (Refer to 8 - ELECTRICAL/ 


BATTERY SYSTEM/TRAY - REMOVAL) 


. Disconnect cables (1) from the shift levers at the 


transaxle. 
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CAUTION: Pry up with equal force on both sides of shifter cable isolator bushings to avoid damaging cable 
isolator bushings. 


10. 
11. 


12. 
13. 


Remove cable retaining clips (2) and remove cables (1) from bracket (3). 
Remove the Occupant Restraint Controller (ORC) (Refer to 21 - TRANSMISSION/TRANSAXLE/MANUAL/SHIFT 


MECHANISM - REMOVAL). 
Remove cable clips at floor pan. 
Remove cable assembly (1) from vehicle. 
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INSTALLATION 


CAUTION: Gearshift cable bushings must not be 
lubricated or the bushings will swell and split. (1) 


1. Install cable assembly through floor pan opening 
and secure to floor pan with grommet plate. Make 
sure the 

2. Route transaxle end of cable assembly into engine 
compartment and over transaxle assembly. 

3. Connect cables (1) to the shift levers (3) at the 
transaxle. 

4. Install cables (1) and NEW retaining clips to 
bracket. 
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5. Install gearshift cables to mounting bracket and 


fasten with NEW clips (2). Make sure clips are 
installed flush to bracket. 


6. Install ORC (Refer to 8 - ELECTRICAL/RE- 
STRAINTS/OCCUPANT RESTRAINT CONTROL- 
LER - INSTALLATION). 


7. Install shifter (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/MANUAL/SHIFT | MECHANISM  - 
INSTALLATION). 


8. Install battery tray. 
9. Install battery and hold-down clamp. 
10. Install the air cleaner assembly. 


11. Connect battery cables. | 
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KNOB-GEAR SHIFT 
REMOVAL 


1. Pull up on gearshift knob (1) with moderate force to 
remove from gearshift mechanism. 


INSTALLATION 

1. Position knob hole (1) over the gearshift mecha- 
nism and align the shift pattern. 

2. Verify that shift pattern is aligned properly. 


3. Strike knob (1 ) with rubber mallet to engage knob 
to mechanism. 
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MECHANISM-GEAR SHIFT 
REMOVAL 


1. Remove gear shift knob (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/MANUAL/GEAR SHIFT KNOB 
- REMOVAL). 


2. Remove gear shift boot (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/MANUAL/GEAR SHIFT BOOT 
- REMOVAL). 

3. Remove the center console assembly (Refer to 23 
-  BODY/INTERIOR/CENTER | CONSOLE  - 
REMOVAL). Remove rear power window switch (if 
equipped) and disconnect harness from console. 


NOTE: Cable is pushed into a rubber grommet 


4. Remove crossover cable (2) from shift lever (1). 


81890018 


5. Remove selector cable retaining clip (3) and dis- 
connect cable (2) from the shift lever (1). 


818901ed 
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6. Remove The shifter assy. to floor pan bolts and 
remove shifter from vehicle. 


INSTALLATION 


1. Install shifter assy. (1) to floor pan. Install and 
torque bolts to 7N-m (61 іп. Ibs.). 
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2. 


Install selector cable (2) to shifter lever (1) and 
secure cable to shifter bracket with clip (3). 


. Install crossover cable to shifter lever and secure 


cable to shifter bracket. 


. Install center console assembly. Install rear power 


window switch (if equipped) and fasten harness to 
console (Refer to 23 - BODY/INTERIOR/CENTER 
CONSOLE - INSTALLATION). 


. Install gearshift boot (Refer to 21 - TRANSMIS- 


SION/TRANSAXLE/MANUAL/GEAR SHIFT BOOT 
- INSTALLATION). 


. Install gearshift knob (Refer to 21 - TRANSMIS- 


SION/TRANSAXLE/MANUAL/GEAR SHIFT KNOB 
- INSTALLATION). 


. Verify that shift pattern is aligned properly. 
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BEARING AND SLEEVE-INPUT 
REMOVAL 


The input bearing (3) is a one-piece bearing and 
Sleeve unit. The sleeve is the slide point for the clutch- 
release bearing and lever. 


1. Install Driver 6342 (1) over input bearing on the 
gear case side of the transaxle clutch housing (2). 


2. Press the input bearing (3) out of the housing. 


INSTALLATION 


1. Apply coating of Loctite® sealant on bearing outer 
diameter. Position sleeve and bearing assembly at 
input bearing bore. 

2. Install Seal Remover C-4680-1 (1), over input 
bearing. 
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3. Using a suitable spacer tool and shop press, install 
input bearing (1) into bore until it is fully seated. 
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SHAFT-INPUT 
DISASSEMBLY 


Before disassembly of the input shaft (1), it is neces- 
sary to check the synchronizer stop ring gap. Use a 
feeler gauge to measure the gaps between the stop 
rings (2,5, and 8) and the speed gears. The correct 
gaps are listed below: 

e 1st - 0.522-2.208 mm (0.021-0.087 in) 

e 2nd - 0.522-2.208 mm (0.021-0.087 in) 

e 3rd - 0.73-1.53 mm (0.029-0.060 in) 

e 4th - 0.77-1.57 mm (0.030-0.062 in). 

e 5 - 0.73-1.53 mm (0.029-0.060 in) 

e Reverse Brake - 0.505-1.74 mm (0.020-0.068 in.) 
The reverse brake measurement is taken between the © (8) 
stop ring and case. FJ9521-79 


If a stop ring gap does not fall within the specifica- 
tions, it must be inspected for wear and replaced. If the 1st or 2nd synchronizer stop ring is worn beyond specifi- 
cations, the complete output shaft assembly must be replaced. 


The input shaft incorporates the 3rd, 4th, and 5th speed gears and synchronizers on the assembly. 


1. Install bearing splitter (3) behind 5th speed gear. 
Remove snap ring (4) at 5th synchronizer hub on 
input shaft (2). 
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2. Remove synchronizer (4) and gear using shop 
press (1). 
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3. Remove caged needle bearing (2). 


4. Remove 4-5 gears split thrust washer ring (1). 


5. Remove split thrust washer (2). 
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6. Remove split thrust washer separation pin (1). 


7. Remove 4th gear (2). 


8. Remove 4th gear caged needle bearing (2). Check 
the caged needle bearing (2) for a broken retention 
spring. 
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9. Remove blocking ring. Remove 3-4 synchronizer 
hub retaining snap ring (3). 
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10. Install input shaft in shop press (1). Using bearing 
splitter, remove 3-4 synchronizer and 3rd gear (3). 


FJ9521-30 


11. Remove 3rd gear caged needle bearing (2). 
Inspect needle bearing for a broken retention 
spring. 

12. Inspect the input shaft for worn or damaged bear- 
ing races or chipped gear teeth. Replace as 
necessary. 
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ASSEMBLY 


1. Place input shaft into shop press. 
2. Install 3rd gear caged needle bearing (2). 


3. Install 3rd gear and 3-4 synchronizer (4) onto input 
shaft. Install Sleeve C-3717 (2) over input shaft 
and press on synchronizer hub and 3rd gear. The 
synchronizer hub has the letter U stamped on the 
top face of the hub. This designates that the hub 
must be installed with the U facing upward. 


4. Install 3-4 synchronizer snap ring into slot on input 
shaft. 


5. Install blocking ring into 3-4 synchronizer. Install 
4th gear caged needle bearing. 


6. Install 4th gear onto input shaft. 
7. Install 4-5 split thrust washer separation pin (1). 
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8. Install split thrust washer (2) onto input shaft (1). 


9. Install split thrust washer retaining ring (1). 


10. Install 5th gear caged needle bearing (2). 
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11. Using special Sleeve C-3717 (2), install 5th speed 
gear (5) and synchronizer (3). The 5th gear syn- 
chronizer hub has the letter S stamped on the top 
face of the hub. This designates that the hub must 
be installed with the S facing upward. 


12. Install 5th gear synchronizer snap ring (4). 
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SHAFT-OUTPUT 
DISASSEMBLY 


CAUTION: The output shaft is serviced as an 
assembly. Do not try to repair any component on 
the output shaft. If the 1-2 synchronizer or gear 
fails, it is necessary to replace the output shaft 
assembly. 


It is necessary to check the synchronizer stop ring 
gap. Use a feeler gauge to measure the gaps 
between the stop rings and the speed gears. The cor- 
rect gaps are listed below: 


e {st - 0.522-2.208 mm (0.021-0.087 in) 

e 2nd - 0.522-2.208 mm (0.021-0.087 in) 

e 3rd - 0.73-1.53 mm (0.029-0.060 in) 

e 4th - 0.77-1.57 mm (0.030-0.062 in) 

e 5 - 0.73-1.53 mm (0.029-0.060 in) 

e Reverse Brake - 0.51-1.74 mm (0.020-0.068 in.) 
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If a stop ring gap does not fall within the specifications it must be inspected for wear and replaced. If the 1st or 2nd 
synchronizer stop ring is worn beyond specifications, the complete output shaft assembly must be replaced. 


The output shaft incorporates the 1st and 2nd gears and synchronizers on the assembly. 


INSPECTION 


CAUTION: The output shaft is serviced as an 
assembly. Do not try to repair any component on 
the output shaft. If the 1-2 synchronizer or gear 
fails, it is necessary to replace the output shaft 
assembly. 


It is necessary to check the synchronizer stop ring 
gap. Use a feeler gauge to measure the gaps 
between the stop rings and the speed gears (3,7). The 
correct gaps are listed below: 


e {st - 0.522-2.208 mm (0.021-0.087 in) 

e 2nd - 0.522-2.208 mm (0.021-0.087 in) 

e 3rd - 0.73-1.53 mm (0.029-0.060 in) 

e 4th - 0.77-1.57 mm (0.030-0.062 in) 

e 5 - 0.73-1.53 mm (0.029-0.060 in) 

e Reverse Brake - 0.51-1.74 mm (0.020-0.068 in.) 
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If a stop ring gap does not fall within the specifications it must be inspected for wear and replaced. If the 1st or 2nd 
synchronizer stop ring is worn beyond specifications, the complete output shaft assembly must be replaced. 


The output shaft incorporates the 1st and 2nd gears and synchronizers on the assembly. 
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BEARING AND RACE-OUTPUT 
REMOVAL 


CAUTION: The position of the output shaft bearing 
is critical. The bearing is not identical end-to-end. 
Install bearing with larger diameter cage ring fac- 
ing out. 


1. Remove caged roller bearing (3) from output bear- 
ing race. 


2. Remove screws at output bearing retainer strap 


(1). 
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3. Install slide Remover 6787 and Slide Hammer 
C-3752 (2). Tighten tool to output bearing race. 
4. Using slide hammer, remove output bearing race 


(3). 


INSTALLATION 

1. Line up output bearing race (3) to race bore. 

2. Insert tool Installer 4628 (2) with Handle C-4171 (1) 
into output bearing race. Tap race into bore. Install 
output bearing into race. Verify that the larger 
diameter cage is facing outward. Position bearing 
retaining strap. Tighten bolts to 11 М-т (96 in. 16$.). 
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TROUGH-REAR BEARING OIL FEED 
REMOVAL 


The bearing oil feed trough (1) is retained in the case 
by a pin that is molded into the case and clips that are 
part of the trough. 


1. Using light plier pressure, squeeze the clips 
together at the rear of the trough. 

2. Slide the trough over the retaining pin that locates 
the trough in the case. 


9521-16 


INSTALLATION 
1. Slide the trough (1) over the retaining pin that 


locates the trough in the case. 
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LEVER-SHIFT CROSSOVER 
REMOVAL 


1. Disconnect crossover cable (2) from crossover 
lever (1) and cable bracket. 

2. Using a pin punch, remove the crossover roll pin 
from lever (4). 

3. Pull up and remove the crossover lever (4) from 
the transaxle crossover shaft. 


INSTALLATION 

1. Install crossover lever to shaft and fasten with NEW roll pin. 
2. Install crossover cable to bracket. Fasten with clip. 

3. Install crossover cable to crossover lever. 
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SHAFT-SHIFT CROSSOVER 
REMOVAL 


1. Disassemble transaxle. 


2. With the transaxle disassembled, remove the 
crossover shaft seal. 


3. Using snap-ring pliers, remove the snap ring (3) at 
the crossover shaft bore. 


4. Push the crossover shaft (2) in the case and 
remove the crossover assembly. 


INSTALLATION 

1. Install crossover shaft to case and install snap ring 
(3). 

2. Install the crossover shaft seal. 

3. Assemble transaxle. 
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BUSHING-SHIFT CROSSOVER SHAFT 


REMOVAL 

1. Install Slide Hammer C-3752 (1) through the cross- 
over bushing. 

2. Thread nut and washer onto slide hammer. 


3. Using the slide hammer, remove the crossover 
shaft bushing (2). 


INSTALLATION 


1. Position the replacement crossover shaft bushing over the crossover shaft bushing bore. 
2. Using an appropriate size deep-well socket, install the crossover shaft bushing into the bushing bore. 
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RAIL AND FORK-SHIFT 
DISASSEMBLY 


1. Remove shift rails from the geartrain. 


2. To service the 5-R shift rail, remove the C-clip retaining the reverse shift lever arm. Remove the 5th shift fork roll 
pin and remove the 5th shift fork. Remove the shift lug roll pin and remove the shift lug. Replace parts as nec- 
essary. 


3. To service the 3-4 shift rail, remove the roll pin retaining the 3-4 shift fork. Remove the shift fork. Remove the 
shift lug roll pin and remove the shift lug. Replace parts as necessary. 


4. To service the 1-2 shift rail, remove the roll pin retaining the 1-2 shift fork. Remove the shift fork and replace 
parts as necessary. 
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BUSHINGS-SHIFT RAIL 
REMOVAL 


1. Thread Remover 6786 (1) into shift rail bushing. 
2. Install slide hammer C-3752 (2) onto tool. 


3. Remove bushing (3) using slide hammer and tool 
assembly. 


INSTALLATION 
1. Line up replacement bushing in bore. 
2. Using Installer MD998343, tap bushing into bore until flush with the chamfer in the case. 
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SHAFT-SHIFT SELECTOR 
REMOVAL 


1. Disassemble transaxle. 
2. With the transaxle disassembled, remove the selector shaft by pushing on the shaft from the outside. Pull shaft 
out from the inside. 


INSTALLATION 


1. Pull selector shaft into position from the outside. 
2. Assemble transaxle. 
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BUSHING-SHIFT SELECTOR SHAFT 
REMOVAL 


1. Remove selector shaft using procedure in this 


group. 
2. Thread Remover 6786 (1) into bushing. 


3. Install slide hammer С-3752 (3) onto tool and 
remove bushing (2) using slide hammer 


INSTALLATION 


1. Position replacement bushing over selector shaft 
bore. 

2. Using an appropriate size deep-well socket (1), 
install bushing (2) in selector shaft bore. 
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SEALS-SHIFT SHAFT 
REMOVAL 


It is not necessary to remove the shift shafts from the transaxle to service the shift shaft seals. 
1. Using a pick tool, pry up on the shift shaft seal, and remove seal from bore. 


INSTALLATION 


1. Position new shift shaft seal into bore. 
2. Install shift shaft seal into bore using an appropriate size deep-well socket. 
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SYNCHRONIZER 
DISASSEMBLY 


Place synchronizer in a clean shop towel and wrap. Press on inner hub. Carefully open up shop towel and remove 
springs, balls, keys, hub, and sleeve. 


CLEANING 
CLEAN 


Do not attempt to clean the blocking rings in solvent. The friction material will become contaminated. Place syn- 
chronizer components in a suitable holder and clean with solvent. Air dry. 


INSPECTION 
INSPECT 


Proper inspection of components involve: 
e Teeth, for wear, scuffed, nicked, burred, or broken teeth 
e Keys, for wear or distortion 
e Balls and springs, for distortion, cracks, or wear 
If any of these conditions exist in these components, replace as necessary. 


ASSEMBLY 


1. Position synchronizer hub (5) onto a suitable hold- 
ing fixture (input shaft). The synchronizer hubs (5) 
are directional. The hubs must be installed with the 
U facing upward. 


2. Install springs (4) into hub slot. 


9521-69 


3. Insert key (3) into hub (2) and spring. 


4. Apply petroleum jelly to the hole in the key. Insert 
balls (4) into each key. 


(2 
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5. Slide sleeve (1) over the hub апа depress balls as 
you carefully slip the sleeve into position. 


6. Line up stop ring tang over the keys in the hub, 
install stop rings, center the keys (3) and balls (4) 
by pushing on both stop rings. 
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SENSOR-VEHICLE SPEED 


DESCRIPTION 
VEHICLE SPEED SENSOR 


The Vehicle Speed Sensor (VSS) is a hall effect sensor mounted above the transaxle differential. The sensor is 
triggered by the ring gear teeth passing below it. The VSS pulse signal to the speedometer/odometer is monitored 
by the PCM speed control circuitry to determine vehicle speed and to maintain speed control set speed. 


REMOVAL 


1. Open hood. 


2. Remove the air cleaner housing. (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING - 
REMOVAL) 


3. Disconnect the speed sensor connector (1). 


CAUTION: Clean area around speed sensor before removing to prevent dirt from entering the transaxle dur- 
ing speed sensor removal. 


4. Remove speed sensor retaining bolt. 
5. Remove speed sensor from transaxle. 


INSTALLATION 
1. Using a NEW o-ring (3), install the speed sensor (2) to the transaxle. 
. Install the bolt and torque to 7 N-m (60 in. 105.). 


2 
3. Connect speed sensor connector (1). 
4 


. Install the air cleaner housing. (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING - INSTAL- 
LATION) 
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AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS 
DIAGNOSIS AND TESTING 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. 
e Set Condition: 
A shorted condition is detected in the Transmission Control Output circuit. 


Possible Causes 
(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO GROUND 


(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 


Ignition on, engine not running. 
With the scan tool, check Transmission DTCs. 


Are there any Speed Sensor or Transmission Range Sensor DTCs present? 


Yes >> Hefer to the transmission category and perform the appropriate symptom(s). 
No >> Со 102 


2. CHECK IF THE DTC IS АСТМЕ 


Ignition on, engine not running. 
With the scan tool, check TIPM DTCs. 


Is the status Active for this DTC? 


Yes >> Со to З 
No >> Со 106 


3. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO GROUND 


Turn the ignition off 

Disconnect the TIPM C8 harness connector. 

Disconnect the TCM C1 harness connector. 

Disconnect the Transmission Solenoid/Pressure Switch Assembly harness connector. 
Measure the resistance between ground and the (T16) Transmission Control Output circuit. 


15 the resistance below 5.0 ohms? 


Yes >> Repair the (T16) Transmission Control Output circuit for a short to ground. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go to 4 
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4. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 
Connect the TIPM C8 harness connector. 
Disconnect the Transmission Solenoid/Pressure Switch Assembly harness connector. 
Ignition on, engine not running. 
Using the scan tool under the TIPM Actuators, actuate the Transmission. 
Using a 12-volt test light connected to ground, check the (T16) Transmission Control Output circuits. 
NOTE: The test light must illuminate brightly. Compare the brightness to that of a direct connection to the 
battery. 
Does the test light illuminate brightly at all the (T16) Transmission Control Output circuits? 


Yes >> Go To 5 


No >> Hepair the (T16) Transmission Control Output circuit for an open. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


9. TOTALLY INTEGRATED POWER MODULE 


Using the schematics as a guide, inspect the wire harness and connectors. 
Check the TIPM harness connector terminals for corrosion, damage, or terminal push out. 
Pay particular attention to all power and ground circuits. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 

No >> Replace and program the TIPM per Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


6. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test complete. 
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P128C-TCM POWER CONTROL CIRCUIT 2 HIGH - TIPM 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. 
e Set Condition: 
A shorted condition is detected in the TIPM Transmission Control Output circuit. 


Possible Causes 
(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO VOLTAGE 


TOTALLY INTEGRATED POWER MODULE (TIPM) 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 


Ignition on, engine not running. 
With the scan tool, read TIPM DTCs. 


Is the status Active for this DTC? 


Yes >> Со to 2 
Мо >> Go to 4 


2. (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO VOLTAGE 


Turn the ignition off to the lock position. 

Disconnect the TIPM C10 harness connector. 

Disconnect the TCM C1 harness connector. 

Ignition on, engine not running. 

Measure the voltage of the (T16) Transmission Control Output circuit. 


Is the voltage above 10.0 volts? 


Yes >> Repair the (116) Transmission Control Output circuit for a short to voltage. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go to З 


3. TOTALLY INTEGRATED POWER MODULE 

Using the schematics as a guide, inspect the wire harness and connectors. 

Check the TIPM harness connector terminals for corrosion, damage, or terminal push out 
Pay particular attention to all power and ground circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Replace the Totally Integrated Power Module per Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 
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4. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test complete. 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. 

e Set Condition: 
An open condition of the Transmission Control Output circuit is detected by the Totally Integrated Power Mod- 
ule (TIPM). 


Possible Causes 
(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN 


TOTALLY INTEGRATED POWER MODULE (TIPM) 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 


Ignition on, engine not running. 
With the scan tool, select View DTCs. 


Is the status Active for this DTC? 
Yes >> Go to 2 
No >> Go to 4 


2. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 

Disconnect the TCM C1 harness connector. 

Disconnect the Transmission Solenoid/Pressure Switch Assembly harness connector. 

Ignition on, engine not running. 

Using the scan tool under the TIPM Actuators, actuate the Transmission. 

Using a 12-volt test light connected to ground, check the (T16) Transmission Control Output circuits. 


NOTE: The test light must illuminate brightly. Compare the brightness to that of a direct connection to the 
battery. 


Does the test light illuminate brightly? 
Yes >> Go To 3 


No >> Repair Ше (T16) Transmission Control Output circuit for an open. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


3. TOTALLY INTEGRATED POWER MODULE 


Using the schematics as a guide, inspect the wire harness and connectors. 
Check the TIPM harness connector terminals for corrosion, damage, or terminal push out. 
Pay particular attention to all power and ground circuits. 


Were any problems found? 


Yes >> Repair as necessary. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Replace and program the TIPM per Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 
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4. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test complete. 


21 - 118 


AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS 
P128E-TCM POWER CONTROL CIRCUIT 2 OVERCURRENT - TIPM 


For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. 


e Set Condition: 
An overcurrent condition is detected in the TCM Power Control circuit. One Trip Fault. Three good trips to turn 
off the MIL. 


Possible Causes 
INPUT OR OUTPUT SPEED SENSOR 
TRANSMISSION RANGE SENSOR 


TRANSMISSION CONTROL MODULE 


TOTALLY INTEGRATED POWER MODULE (TIPM) 
Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 


Ignition on, engine not running. 
With a scan tool, read TIPM DTCs. 


Is the DTC active at this time? 


Yes >> Go To2 
No >> Go То 4 


2. CHECK IF THE DTC IS ACTIVE 


Ignition on, engine not running. 
With a scan tool, read Transmission DTCs. 


Are there any Input or Output Speed Sensor or Transmission Range Sensor (TRS) DTCs present? 


Yes >> Refer to the Transmission category and perform the appropriate symptom(s). 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go To З 


3. CHECK THE TCM 


Disconnect the amp meter from the TIPM C10 harness connector and battery positive. 
Disconnect the TCM C1 harness connector. 


Connect the positive probe of an ammeter to battery positive and connect the negative probe to the (T16) Trans- 
mission Control Output circuit in the TIPM C10 harness connector. 


Read the amperage on the ammeter. 


Does the amperage read below 2.0 amps? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Heplace the Totally Integrated Control Module per the Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 
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4. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


РМ-----------------------А(/ЛОМАПС - CVT-ELECTRICAL DIAGNOSTICS 21-121 
P0219-ENGINE OVERSPEED 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 
The Transmission Control Module (TCM) receives a engine rpm over the CAN bus. If the engine rpm exceeds a 
predetermined value a DTC will set. 


• When Monitored: 
Ignition on, engine running with the transmission in a valid forward gear. 
No active CAN Bus DTOs present. 
System voltage between 9.0 and 16 volts. 


e Set Condition: 
Monitored engine speed over the CAN Bus is greater than 6800 rpm for the period of 100 msecs. 


Possible Causes 


ENGINE MECHANICAL PROBLEM 
TRANSMISSION MECHANICAL PROBLEM 


POWERTRAIN CONTROL MODULE 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK FOR OTHER TRANSMISSION DTCS 
With the scan tool, check for other transmission DTOs. 


Are there any TCC, gear ratio and/or speed sensor DTCs present in addition to P0219? 


Yes >> Hefer back to the CVT Transaxle Diagnosis and Testing category and perform the appropriate symptom. 
If speed sensor DTCs are present, perform their respective tests first. 


No >> Go То 2 


2. CHECK FOR ENGINE DTCS 
With the scan tool, check for engine DTCs. 


Are there any engine DTCs present? 


Yes >> Refer back to the Engine Diagnosis and Testing category and perform the appropriate symptom. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


No >> Go To З 


3: CHECK IF DTC RESETS 

With the scan tool erase transmission DTCs. 

Test drive the vehicle and try to duplicate the setting conditions. 
Pick the answer that best describes your findings: 


DTC resets with a speed sensor DTC 
Refer to the Transmission Diagnostic and Testing category and perform the appropriate symptom. 


DTC resets without a speed sensor DTC 
Replace or repair the CV Transmission as necessary per the Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go То 4 
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4. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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P0571-BRAKE SWITCH 1 PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The Transmission Control Module (TCM) monitors the brake switch 1 signal over the CAN Bus. If the Transmission 
is shifted into any valid gear position without confirming that the brake was depressed before the shift, a DTC will 
set. 
е When Monitored: 
After initial start and any time the shift lever is changed from park to reverse, drive or neutral. 
System voltage between 9.0 and 16 volts. 
No active CAN Bus DTCs present. 
e Set Condition: 
The brake switch status does not change during a drive cycle with a vehicle speed greater than 30 Km/h (18.5 
mph) for the period of 10 seconds. 
It take to consecutive problem identification trips to set the MIL. 


Possible Causes 


ENGINE BRAKE SWITCH DTCS PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE ОТС IS АСТМЕ 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go То2 
Мо >> Со То 4 


2. CHECK FOR ENGINE BRAKE SWITCH DTCS 


With the scan tool, check for engine brake switch DTCs. 
With the scan tool, check if the brake switch changes when the brake pedal is pressed. 


Are there any engine brake switch DTCs present or is the brake switch not registering any change on 
the scan tool? 


Yes >> Refer to the engine Diagnosis and Testing category and perform the appropriate symptom. If no DTCs 
are present and the brake switch does not seem to function, diagnose the brake switch as though a 
valid DTC is present. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Со То З 
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У. CHECK OTHER CONTROLLERS FOR BRAKE SWITCH DTCS 


With the scan tool check other controllers for Brake Switch DTCs. 


Do any other controllers report a Brake Switch DTC? 


Yes >> Refer to the Engine Diagnosis and Testing category and perform diagnostics for P0571 as though the 
DTC is active. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 

No >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


4. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


РМ ——————————————— AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS 21-125 
P0602-CONTROL MODULE PROGRAMING ERROR/NOT PROGRAMMED 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


After initial vehicle start, the Transmission Control Module (TCM) looks for a message over the CAN BUS verifying 
vehicle information which is crucial for transmission configuration. After the information is received it is stored in the 
EEPROM of the ТСМ. If the ТСМ does not receive a valid configuration within a predetermined time, the DTC will 
set and the MIL will be illuminated. 
е When Monitored: 
After an initial vehicle start with a system voltage between 9.0 and 16.0 volts. 
• Set Condition: 
Transmission Control Module (TCM) does not receive valid vehicle information from the Front Control Module 
(FCM) for the period of 5 seconds. 


Possible Causes 


CAN BUS DTCS PRESENT 


TOTALLY INTEGRATED CONTROL MODULE (TIPM) NOT PROGRAMED 
TRANSMISSION CONTROL MODULE (TCM) 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1. cHECK FOR CAN BUS DTCS 
With the scan tool, check for CAN BUS DTOs. 
Are there any CAN BUS DTCs present? 


Yes >> Hefer to the Communication category and perform the appropriate symptom. (Refer to 8 - ELECTRI- 
CAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go То 2 


2. CHECK IF CONTROLLER WAS REPLACED 


Has the Transmission Control Module been recently replaced? 


Yes >> Go To З 
No >> Go То 5 


У. CHECK IF CONTROLLER WAS PROGRAMED 


Was the Transmission Control Module flashed? 


Yes >> Go То 4 


No >> Flash the control module with the proper part number for the vehicle. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 
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4. CHECK FOR OTHER DTCS 
With the scan tool, check Transmission DTCs. 
Are the DTCs P0602 and U140F Active and P161B and P1729 Stored? 


Yes >> Check the Controller part number coincides with the vehicle setup such as engine size or with or without 
All wheel Drive (AWD). This is an indication of an improper vehicle configuration. Verify all configura- 
tions to the Vehicle Identification Number (VIN) and reprogram as necessary. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go To 5 


Б, CHECK THE ЕСМ FOR PROPER PROGRAMING OF TIRE SIZE 
With the scan tool, check the TIPM/FCM for proper tire size programing. 


Is the tire size properly programed in the TIPM/FCM? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Program the TIPM/FCM with the proper tire size. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 
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P0610-ECU VEHICLE OPTIONS MISMATCH 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The Transmission Control Module (TCM) stores in its EEPROM vehicle information data transmitted over the CAN 
Bus from the FCM/TIPM. If the stored information in the TCM does not match the information obtained over the 
CAN Bus, the DTC will set. 
е When Monitored: 
One time at initial ignition on with system voltage between 9.0 and 16.0 volts. 
FCM/TIPM variant data received more than once over the CAN Bus. 
ЕСМ/ПРМ variant data is in a valid range. 
Vehicle Configuration Learn Routine not finished. 
e Set Condition: 
The vehicle option data received over the CAN Bus does not match the data stored in the EEPROM of the 
ТСМ. It takes one trip of problem identification to set the MIL. 


Possible Causes 


USED CONTROLLER INSTALLED WITH WRONG CONFIGURATION 


FCM/TIPM NOT PROPERLY PROGRAMED OR WAS REPLACED AND NOT PROGRAMED 
NEW ТОМ INSTALLED 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC? 


Yes >> Go То 2 
Мо >> Со То 4 


2. CHECK THE TIPM 


Has the TIPM been reprogrammed (tire size) or replaced without being programed? 
Yes >> Program the TIPM if not programed. If the tire size was changed, with the scan tool clear the TCM 
memory and relearn. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go То З 
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Э. СНЕСК ТНЕ ТСМ 


Has Ше ТСМ been recently replaced with а new or used controller? 


Yes | >> With the scan tool perform a TCM relearn. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


4. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


A common 5-volt power supply is used by both the primary and secondary pressure sensors as well as an internal 
ROM Assembly. If the power supply does not maintain a predetermined voltage range to the pressure sensors after 
the period of 5.0 seconds, the Transmission Control Module (TCM) sets the DTC and illuminates the MIL. 
е When Monitored: 
Ignition on with system voltage between 9.0 and 16.0 volts. 
e Set Condition: 
When the monitored input voltage from primary pressure sensor and secondary pressure sensor is less than 
0.05 volts for a continuous period of 5.0 seconds. 


Possible Causes 


(T72) 5-VOLT SUPPLY CIRCUIT OPEN 


(T72) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 
INTERNAL TRANSMISSION 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go То2 
Мо >> Go То 5 


2. CHECK THE (Т72) 5-VOLT SUPPLY CIRCUIT VOLTAGE 
Turn the ignition off to the lock position. 


Disconnect the Transmission Solenoid/Pressure Switch Assembly har- T 
ness connector. 2 
Ignition on, engine not running. Х 

- 9 


Measure the voltage of the (Т72) 5-уой Supply circuit. 


EHE 
Is the voltage 5.0 volts (+ 0.5 volts)? T 2412 " 
Yes >> Replace the Valve Body per the Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- авер 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD TRANSMISSION 
PROCEDURE) SOLENOID/ 


PRESSURE 
No >> Go To З SWITCH 8171b0a1 
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3. CHECK THE (T72) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. 


Measure the resistance of the (T72) 5-volt Supply circuit between the 
TCM C2 harness connector and the Transmission Solenoid/Pressure 
Switch Assembly harness connector. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (T72) 5-volt Supply circuit for an open. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Go To 4 
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4. CHECK THE (T72) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (T72) 5-volt Supply cir- 
cuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (T72) 5-volt Supply circuit for a short to ground. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 
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5. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


No >> Test Complete. 


РМ 


AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS 
P0707-TRANSMISSION RANGE SENSOR CIRCUIT LOW 


21 - 133 


[y к= ы те MODULE. 
| TOTALLY 
| INTEGRATED 
| | POWER 
|. ; 
|| БӨ) ш, | 
[| TRANSMISSION | | 
| | CONTROL | 
| OUTPUT | | 
| ——— ЧЕЕЦ Ec ———— ——À———Á T! 
10 Y са 
— — —1 MODULE: 
| | POWERTRAIN 
| START CONTROL 
ENABL 
_—— т 
3 Y ei 1 
OR 
F963 
2 CT MODULE: 
PKIDB | TRANSMISSION 
| CONTROL 
| TRANSMISSION 
| CONTROL TRS TH TRS 42 TRS T3 TRS Т1 mu | 
OUTPUT SENSE SENSE SENSE SENSE SENSE _ | 
18 Y c1 gye зүв 98Үс2 үе? ? Y c2 
ти 
2 
Y YLIBK 
„ Y 6103 
е e 5334 
F963 16 
2 2 
PKIDB 
Шо TH 142 n т ті 
2 2 2 2 2 
YLK DGPK 0608 DG/GY DG/LB 
10 Я 2 9 5 1 8 
| SUM TERNBUISSEN TRS TH TRS T42 TRS Т3 TRS ТІ TRS TA | LU 
ENABLE CONTROL SENSE SENSE SENSE SENSE SENSE | RANGE 
| OUTPUT | 
Це ра что о мб NN C mI и Е ш zi 


8171bbce 


For a complete wiring diagram 


Refer to Section 8W. 
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Theory of Operation 


The Transmission Range Sensor (TRS) has a contact point for each shift lever position. The Transmission Control 
Module (TCM) monitors the signal from the TRS which specifies the shift lever position. The TCM also broadcast 
the shift lever position over the CAN BUS to other modules. 
• When Monitored: 
Ignition on with system voltage between 9.0 and 16.0 volts. 
Vehicle speed above 10 Km/h (6 mph). 
No other Transmission Range Sensor (TRS) DTCs present. 
• Set Condition: 
If a continuous input signal loss is read by the ТОМ from the TRS for the period of 5 seconds. It takes two 
consecutive one trips of problem identification to light the MIL. 


Possible Causes 
TRANSMISSION RANGE SENSOR CONNECTOR UNPLUGGED OR DAMAGED 
(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN 
TRS SENSE CIRCUIT OPEN 


TRS SENSE CIRCUIT SHORT TO GROUND 
TRANSMISSION RANGE SENSOR 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active or is the STARTS SINCE SET counter 2 or less for this DTC? 
Yes >> Go To2 
No >> Go To 8 


2. CHECK THE TRS HARNESS CONNECTOR 


Turn the ignition off to the lock position. 
Check if the TRS harness connector for terminal push out, corrosion or if it is properly plugged in. 


NOTE: If the Transmission Range Sensor is unplugged the vehicle will not start. 
Were there any problems found? 


Yes >> Нера as necessary. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go То З 
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3. CHECK THE TRS READINGS ON THE SCAN TOOL 


SHIFT LEVER POSITION TO TRS SWITCH STATE 


REVERSE NEUTRAL DRIVE LOW 


T41 CLOSED T42 CLOSED T4 CLOSED T3 CLOSED T1 CLOSED 


Ignition on, engine not running. 
With the scan tool, read the TRS states while moving the shift lever to all positions note any circuits that do not 
change. 


Pick which answer best describes your findings: 


One TRS Sense circuit failed to change on the scan tool 
Go To 5 


None of the TRS Sense circuits changed at all 
Go To 4 


АП TRS Sense circuits changed properly on the scan tool 

Check the Sift Lever Cable for proper adjustment and binding per the Service Information. If no prob- 
lems are found, using the schematics as a guide, check the Transmission Control Module (TCM) ter- 
minals for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. Check for any Service Bulletins for possible causes that may apply. If again no problems are 
found, replace the TCM per the Service Information 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


4. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 


Disconnect the TRS harness connector. 

Ignition on, engine not running. 

Using the scan tool under TIPM, actuate the transmission. 

Using a 12-volt test light connected to ground, check the (T16) Trans- 
mission Control Output circuit in the TRS harness connector. 

NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


Yes >> Go To 7 
No >> Repair Ше (T16) Transmission Control Output circuit for an 


open. SENSOR- 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- eee 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 817азрба 


PROCEDURE) 
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5. CHECK THE TRS SENSE CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 

Disconnect the TRS harness connector. адс ар 

Check the resistance of the previously identified TRS Sense circuit т41 

between the TRS harness connector and the ТОМ harness connector. a (62) 

Is the resistance above 5.0 ohms? ) п" 

Yes >> Repair the identified TRS Sense circuit for an open ad 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- ыы 
MISSION/TRANSAXLE/AUTOMATIC - СУТ - STANDARD RANGE gk wm 
PROCEDURE) T rp 


No >> Go To 6 


6. CHECK THE TRS SENSE CIRCUIT FOR A SHORT TO GROUND 
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Turn the ignition off to the lock position. 
Disconnect the TRS harness connector. 


Check the resistance between ground and the identified TRS Sense cir- 
cuit in the previous test procedure. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the identified TRS Sense circuit for a short to ground 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Heplace the Transmission Range Sensor (TRS) per the 
Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 
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7. CHECK THE TRANSMISSION RANGE SENSOR 


SHIFT LEVER POSITION TO TRS SWITCH STATE 
REVERSE NEUTRAL DRIVE LOW 


T41 CLOSED T42 CLOSED T4 CLOSED T3 CLOSED T1 CLOSED 


Stop the scan tool transmission actuation and turn the ignition off to the 


lock position. 

Reconnect the TRS harness connector. 

Disconnect the TCM C1 and C2 harness connectors. 
Ignition on, engine not running. 

Using the scan tool under TIPM, actuate the transmission. 


Using a 12-volt test light connected to ground, check each TRS Sense 
circuit (T41, T42, T4, T3, and T1) in the TCM C1 and C2 harness con- à j 


] [1 C3 C3 C3 C3 
nectors while moving the shift lever to each desired position. 
oo ВОС) 19 


NOTE: Use the above chart to identify which sense circuit should 


be closed in each shift lever position. MODULE- 
TRANSMISSION 
Does the test light illuminate brightly on all the TRS Sense cir- T42 CONTROL ст 
cuits? “ 
Yes >> Using the schematics as a guide, check the Transmission # 


ground circuits. Check for any Service Bulletins for possible 


Control Module (TCM) terminals for corrosion, damage, or 

terminal push out. Pay particular attention to all power and 9 HRS 
| 
ooo 


causes that may apply. If no problems are found, replace peer decd m 
the TCM per the Service Information. 24 a 19 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- umi 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD Que | 

PROCEDURE) CONTROL C2 ті T3 


(сут) 


Мо >> Replace the Transmission Range Sensor рег the Service 817a3b5e 


Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


8. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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P0708-TRANSMISSION RANGE SENSOR CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Transmission Range Sensor (TRS) has a contact point for each shift lever position. The Transmission Control 
Module (TCM) monitors the signal from the TRS which specifies the shift lever position. The TCM also broadcast 
the shift lever position over the CAN BUS to other modules. 
е When Monitored: 
Ignition on with system voltage between 9.0 and 16.0 volts. 
No other Transmission Range Sensor (TRS) DTCs present. 
• Set Condition: 
When the Transmission Control Module (TCM) receives more than one Transmission Range Sensor (TRS) 
signal from the TRS continuously for the period of 2.0 seconds. 


Possible Causes 


TRS SENSE CIRCUIT SHORT TO VOLTAGE 


TWO TRS SENSE CIRCUITS SHORTED TOGETHER 
TRANSMISSION RANGE SENSOR 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go То2 
Мо >> Go То 5 


2. CHECK THE ТЕЗ READINGS ON THE SCAN TOOL 


SHIFT LEVER POSITION TO TRS SWITCH STATE 


REVERSE NEUTRAL DRIVE LOW 
T41 CLOSED T42 CLOSED T4 CLOSED T3 CLOSED T1 CLOSED 
Ignition on, engine not running. 


With the scan tool, read the TRS states while moving the shift lever to all positions note any circuits may close at 
the same time. 


Did one or more TRS Sense circuits show being closed at the same time? 


Yes >> Со То 3 


Мо >> Check the Shift Lever Cable for proper adjustment and binding per the Service Information. If no prob- 
lems are found, using the schematics as a guide, check the Transmission Control Module (TCM) ter- 
minals for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. Check for any Service Bulletins for possible causes that may apply. If again no problems are 
found, replace the TCM per the Service Information 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 
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3: CHECK THE TRS SENSE CIRCUIT FOR A SHORT TO VOLTAGE 


Turn the ignition off to the lock position. 

Disconnect the TRS harness connector. 

NOTE: The possibility of erroneous DTCs may set due to disconnection of the TRS harness connector. Dis- 
regard any additional DTCs that may set. 

Ignition on, engine not running. 

Using the scan tool, read the TRS Sense circuit states. 


Do any of the TRS Sense circuits read closed? 


Yes >> Repair the identified TRS Sense circuit for a short to voltage. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


No >> Go То 4 


4. CHECK THE TRS SENSE CIRCUIT FOR A SHORT TO ANOTHER TRS SENSE CIRCUIT 


Turn the ignition off to the lock position. 
Disconnect the TCM C1 and C2 harness connectors. 
Measure the resistance between the two identified TRS Sense circuits in the second step. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the identified TRS Sense circuits for a short to each other. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 

No >> Replace the TRS Assembly per the Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Transmission Control Module (TCM) monitors the Transmission Temperature Sensor Signal circuit for voltage 
changes within desired limits. The TCM calculates the transmission fluid temperature from the temperature sensor 
signal voltage. This value is used in conjunction with various other inputs to calibrate different operating modes such 
as Torque Converter lock-up and Torque reduction. 


The Transmission Temperature Sensor is a thermistor that changes resistive value when subject to different tem- 
peratures. When the monitored voltage rises, the calculated temperature decreases. 
е When Monitored: 
Condition one : Transmission in a valid forward gear. 
System voltage between 9.0 and 16.0 volts. 
Vehicle speed greater than 10 Km/h (6 mph). 
Accelerator Pedal Position (APP) greater than 12.596. 
Engine rpm greater than 450 rpm. 
Condition two: Ignition off for greater than 8 hours. 
Difference between the engine coolant temperature and the intake temperature is less than 3? C (37? F). 
No other temperature sensor or sensor ground DTCs present. 
e Set Condition: 
Condition one: No change in the Transmission oil temperature the period of 10 minutes. 
Condition two: Transmission oil temperature is 40? C (104? F) different than the average temperature which 
consists of the combined average of the Engine Coolant temperature, Intake Temperature, Oil Temperature, 
and Ambient Temperature for the period of 5 seconds. 


Possible Causes 


TRANSMISSION TEMPERATURE SENSOR 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 
1. cHECK FOR ENGINE DTCS 


With the scan tool, read Engine DTCs. 
Are there any Engine Temperature Sensor DTCs present? 


Yes >> Refer to the Engine Diagnostic and Testing category and perform the appropriate symptom(s). 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go To2 


2. CHECK TO SEE IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go To 3 
No >> Go To 7 
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3. IDENTIFY THE SETTING CONDITION 


NOTE: The vehicle must be completely cooled for a minimum period of 8 hours for the following test pro- 
cedure. 
With the scan tool monitor the Transmission Temperature while test driving the vehicle. 


NOTE: It may take up to 10 to 12 minutes of continuous driving to accurately test the Transmission Tem- 
perature Sensor. 


Did the Transmission Temperature stay the same or increase a very limited amount? 


Yes >> Go То 6 
No >> Go То 4 


4. CHECK THE TRANSMISSION TEMPERATURE SENSOR 


Did the TCM set a one trip DTC during the previous test drive? 


Yes >> Со To 5 
No >> Go То 7 


9. COMPARE TRANSMISSION TEMPERATURE TO OTHER TEMPERATURES 


With the scan tool compare the Transmission Temperature to other Temperature sensors such as Engine Coolant, 
Intake, Oil Temperature. 


Is the Transmission Temperature within 40? C (104? F) of the other temperatures? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Heplace the CVT or repair the Transmission Temperature Sensor (Valve Body) per the Service Infor- 
mation. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


6. CHECK THE (T54) TRANSMISSION TEMPERATURE SENSOR 


Temperature Sensor Resistive Values Chart 
Transmission Temperature Resistive Value Compared to Temperature (+ 10%) 


20? C (68? F) 2.5k ohms to 6.5k ohms 


80? C (176? F) 0.3k ohms to 0.9k ohms 
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PM 


Start the engine and allow to obtain normal operating temperature 
(approximately 10 min. of engine run time). 

Turn the ignition off to the lock position. 

Disconnect the TCM C2 harness connector. 

Measure the resistance between the (T54) Transmission Temperature 
Sensor Signal circuit and the (T13) Sensor Ground circuit in the TCM 
C2 harness connector. 


Is the resistance within the desired range listed on the above 
chart? 


Yes >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 
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Мо >> Нерасе the С\Т or repair the Transmission Temperature Sensor (Valve Body) per the Service Infor- 


mation. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 


STANDARD PROCEDURE) 


7. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 


Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 


Wiggle the wires while checking for shorted and open circuits. 
Were there any problems found? 


Yes >> Нера as necessary. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 


STANDARD PROCEDURE) 
No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Transmission Control Module (TCM) monitors the Transmission Temperature Sensor Signal circuit for voltage 
changes within desired limits. The TCM calculates the transmission fluid temperature from the temperature sensor 
signal voltage. This value is used in conjunction with various other inputs to calibrate different operating modes such 
as Torque Converter lock-up and Torque reduction. 


The Transmission Temperature Sensor is a thermistor that changes resistive value when subject to different tem- 
peratures. When the monitored voltage rises, the calculated temperature decreases. 
e When Monitored: 
Ignition on with battery voltage between 9.0 and 16.0 volts. 
Vehicle speed greater than 10 Km/h (6 mph). 
No secondary speed sensor or sensor ground DTCs detected. 
e Set Condition: 
Indicated temperature is greater than 180? C (356? F) for the continuous period of 5 seconds. 


Possible Causes 


(T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT SHORT TO GROUND 


TRANSMISSION TEMPERATURE SENSOR 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active or is the STARTS SINCE SET counter 2 or less for this DTC? 
Yes >> Go To2 
No >> Go To 4 
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2. CHECK THE (T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO 
GROUND 


Turn the ignition off to the lock position. 


ness connector. 


Disconnect the TCM C2 harness connector. T 
Disconnect the Transmission Solenoid/Pressure Switch Assembly har- С) 
Measure the resistance between ground and the (154) Transmission = 


| AN 17 ey 
Temperature Sensor Signal circuit. гүрү ttl 
Is the resistance below 5.0 ohms? 2 Е 
Yes >> Repair Ше (154) Transmission Temperature Sensor Signal — 
circuit for a short to ground. TRANSMISSION 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 22. 
MISSION/TRANSAXLE/AUTOMATIC - СУТ - STANDARD SWITCH 


PROCEDURE) 
No >> Go To З 


24 


MODULE- 
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CONTROL C2 
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23 


Э. CHECK THE (754) TRANSMISSION TEMPERATURE SENSOR 


Temperature Sensor Resistive Values Chart 


Transmission Temperature Resistive Value Compared to Temperature (+ 10%) 


20° C (68° F) 2.5k ohms to 6.5k ohms 
80° C (176° F) 0.3k ohms to 0.9k ohms 


Reconnect all previously disconnected connectors. 


Start the engine and allow to obtain normal operating temperature 


(approximately 10 min. of engine run time). [@] XH 
Turn the ignition off to the lock position. (6 
LT. GRAY (Co) 


Disconnect the TCM C2 harness connector. ж 


Sensor Signal circuit and the (T13) Sensor Ground circuit іп the TCM 
C2 harness connector. 


0 
0 
П 
П 
П 
П 
П 
D 


Measure the resistance between the (T54) Transmission Temperature [ П 
1849 |а 


Is the resistance within Ше desired range listed on the above гїгїгїгїгїгїгїгї 
chart? | 
24 || ша) OOO} 19 
Yes >> Using Ше schematics as а guide, check Ше Transmission 
Control Module (TCM) terminals for corrosion, damage, or MODULE- 
terminal push out. Pay particular attention to all power and 23 TRANSMISSION 
ground circuits. Check for any Service Bulletins for possible о 
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causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 
No >> Replace the Transmission Temperature Sensor (Valve Body) per the Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


4. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Repair as necessary. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Transmission Control Module (TCM) monitors the Transmission Temperature Sensor Signal circuit for voltage 
changes within desired limits. The TCM calculates the transmission fluid temperature from the temperature sensor 
signal voltage. This value is used in conjunction with various other inputs to calibrate different operating modes such 
as Torque Converter lock-up and Torque reduction. 


The Transmission Temperature Sensor is a thermistor that changes resistive value when subject to different tem- 
peratures. When the monitored voltage rises, the calculated temperature decreases. 
e When Monitored: 
Ignition on engine running with battery voltage between 9.0 and 16.0 volts. 
Vehicle speed greater than 10 Km/h (6 mph). 
No secondary speed sensor or sensor ground DTCs present. 
e Set Condition: 
Indicated temperature drops below -40? C (-40? F) for the continuous period of 5.0 seconds. 


Possible Causes 


(T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 


(T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT OPEN 
TRANSMISSION TEMPERATURE SENSOR 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active or is the STARTS SINCE SET counter 2 or less for this DTC? 
Yes >> Go To2 
No >> Go To 6 


2. CHECK THE (T54) TRANSMISSION TEMPERATURE SENSOR 


Turn the ignition off to the lock position. 

Disconnect the Transmission Solenoid/Pressure Switch Assembly harness connector. 
Ignition on, engine not running. 

In the following step using the scan tool, monitor the Transmission Temperature voltage. 


Jump the (T54) Transmission Temperature Sensor Signal circuit in the Transmission Solenoid/Pressure Switch 
Assembly harness connector to ground. 


Did the Transmission Temperature voltage drop from approximately 2.5 volts to 0.0 volts? 


Yes >> Нерасе the Transmission Temperature Sensor (Valve Body) per the Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


No >> Go То 3 
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СА CHECK THE (754) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO 


VOLTAGE 


Turn the ignition off to the lock position. 

Disconnect the TCM C2 harness connector. 

Ignition on, engine not running. 

Measure the voltage of the (T54) Transmission Temperature Sensor 
Signal circuit. 


Is the voltage above .05 volts? 


Yes >> Repair Ше (154) Transmission Temperature Sensor Signal 
circuit for a short to voltage. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 


PROCEDURE) 
No >> Go То 4 
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4. CHECK THE (T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT FOR AN OPEN 
Turn the ignition off to the lock position. 
Measure the resistance of the (T54) Transmission Temperature Sensor (EB 
Signal circuit between the TCM C2 harness connector and the Trans- (2 
mission Solenoid/Pressure Switch Assembly harness connector. (Go) 

Is the resistance above 5.0 ohms? в. Ее М = 
ЛЕТЕЛ 

Yes >> Repair Ше (154) Transmission Temperature Sensor Signal 22 18 


circuit for an open. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Go To 5 
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5. CHECK THE (T54) TRANSMISSION TEMPERATURE SENSOR 


Temperature Sensor Resistive Values Chart 


Transmission Temperature Resistive Value Compared to Temperature (+ 10%) 


20° C (68° F) 2.5k ohms to 6.5k ohms 
80° C (176° F) 0.3k ohms to 0.9k ohms 


Reconnect all previously disconnected connectors. 


Start the engine and allow to obtain normal operating temperature 


(approximately 10 min. of engine run time). [@] XH 

Turn the ignition off to the lock position. d) 

Disconnect the TCM C2 harness connector. ж LT.GRay 14 

Measure the resistance between the (154) Transmission Temperature [ g 
1849 llo 


Sensor Signal circuit and the (T13) Sensor Ground circuit in the TCM 
C2 harness connector. 
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Is the resistance within Ше desired range listed on the above oo0o0o0000 
chart? 
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Control Module (TCM) terminals for corrosion, damage, or MODULE- 
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causes that may apply. If no problems are found, replace 


the TCM per the Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 

No >> Replace the Transmission Temperature Sensor (Valve Body) per the Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


6. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The transmission system uses two speed sensors. One is used to measure input rpm (primary pulley) and one to 
measure output rpm (secondary pulley). 


The Input Speed sensor detects the primary pulley rpm by the use of a three-wire magnetic pickup devices that 
generates a square wave signal as rotation occurs and is monitored by the Transmission Control Module (TCM). 
These inputs are essential for proper transmission operation. 


• When Monitored: 
Ignition on, engine running with the transmission in a valid forward gear. 
System voltage between 9.0 and 16.0 volts 
Vehicle speed greater than 10 Km/h (6 mph). 
Accelerator Pedal Position (APP) greater than 12.596. 
Engine rpm greater than 450 rpm with TCC lock-up enabled. 
No DTOs from the following: 


e [CC Solenoid 

e Lock-up solenoid 

e Step motor 

e Input or Output Speed Sensor No Signal 
e Transmission Range Sensor (TRS) 

e Sensor Ground 

e CAN 


e Set Condition: 
АП the below conditions must be present for the period of 5 seconds for the DTC to set: 


e Engine speed minus the primary speed is greater than 1000 rpm. 
e Secondary speed multiplied by the estimated ratio, minus the Primary speed is greater than 1000 rpm. 
e Engine speed minus the Secondary speed, multiplied by the estimated ratio is less than 1000 rpm. 


Possible Causes 


ENGINE CAM OR CRANK DTCS PRESENT 
DIRTY OR DAMAGED INPUT SPEED SENSOR 
(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 


(T14) INPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 
(T14) INPUT SPEED SENSOR SIGNAL CIRCUIT HIGH RESISTANCE 
INPUT SPEED SENSOR 

TORQUE CONVERTER CLUTCH 

TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go То2 
Мо >> Со То 10 
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2. CHECK FOR ENGINE CAM OR CRANK SENSOR DTCS 
With the scan tool, check engine DTCs. 


Are there any Engine Cam or Crank sensor DTCs present? 


Yes >> Refer to the engine category and perform the appropriate symptom(s). 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go To З 


9. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN (HIGH RESISTANCE) 


Disconnect the Input Speed Sensor harness connector. 


Ignition on, engine not running 

With the scan tool under TIPM, actuate the Transmission. 

Using a 12-volt test light connected to ground, check the (T16) Trans- 
mission Control Output circuit at the Input Speed Sensor harness con- 
nector. 


NOTE: The test light must illuminate brightly. Compare the bright- ‘ =. 


ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 1 
Yes >> Go To 4 Peur. 
No >> Repair Ше (T16) Transmission Control Output circuit for an pim 817b938b 


open or high resistance. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


4. CHECK THE (T14) INPUT SPEED SENSOR SIGNAL CIRCUIT 
With the scan tool under TIPM, stop the Transmission actuator. 


Turn the ignition off, wait 5 seconds, then turn the ignition on. (EB 
Measure the voltage of the (T14) Input Speed Sensor Signal circuit. 
Pick the answer that best matches your findings: EE (92) 


Voltage above 5.5 volts 


Go To 6 3 (==) 1 


Voltage below 4.5 volts 


Go To 5 
Voltage between 4.5 and 5.5 volts 5 
SENSOR- 
Go To 7 INPUT 


(СҮТ) 817Ь9390 
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5. CHECK THE (T14) INPUT SPEED SENSOR SIGNAL CIRCUIT FOR AN OPEN (HIGH RESISTANCE) 


Turn the ignition off to the lock position. 

Disconnect the TCM C2 harness connector. 

Connect a jumper wire between the (T14) Input Speed Sensor Signal 
circuit in the Input Speed Sensor harness connector and В(+). 

Using a 12-volt test light connected to ground, check the (T14) Input 
Speed Sensor Signal circuit in the TCM C2 harness connector. 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


Yes >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Hepair the (T14) Input Speed Sensor Signal circuit for an 
open or high resistance. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 


MODULE- 
TRANSMISSION 
CONTROL C2 


PROCEDURE) (сут) 817b9397 
6. CHECK THE (T14) INPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 
Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. ӘП» 


Ignition on, engine not running 
Measure the voltage of the (T14) Input Speed Sensor Signal circuit. 


Is the voltage above 0.2 volts? 


Yes >> Repair the (T14) Input Speed Sensor Signal circuit for a 
short to voltage. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 


817b9390 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 


STANDARD PROCEDURE) 
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ra CHECK THE TORQUE CONVERTER 


Turn the ignition off to the lock position. 

Reinstall all components and reconnect all previously disconnected harness connectors. 
Ignition on, engine not running 

With the scan tool, erase all Transmission DTCs. 


Test drive the vehicle to speeds allowing the Torque Converter to obtain lock-up. Note the Engine rpm compared to 
the Transmission Input rpm. 


Did the difference between the Engine rpm and the Transmission Input rpm differ over 1000 rpm? 


Yes >> Go То 8 
No >> Со To 9 


8. CHECK THE INPUT SPEED SENSOR 

Turn the ignition off to the lock position. 

Remove the Input Speed Sensor per the Service Information. 
Check the Input Speed Sensor for any debris buildup or damage. 


Did the Input Speed Sensor show any signs of debris buildup or damage? 
Yes >> If there is a debris build up, clean the Output Speed Sensor as necessary and reinstall. If damaged or 
questionable in condition, replace the Input Speed Sensor. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Replace the Torque Converter per the Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


О. CHECK IF THE DTC RESETS 
Did the DTC P0716-INPUT SPEED SENSOR 1 CIRCUIT PERFORMANCE reset during the test drive? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Со To 10 


1 0. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 

Check for any Service Bulletins for possible causes that may apply. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The transmission system uses two speed sensors. One is used to measure input rpm (primary pulley) and one to 
measure output rpm (secondary pulley). 


The Input Speed sensor detects the primary pulley rpm by the use of a three-wire magnetic pickup device that 
generates a square wave signal as rotation occurs and is monitored by the Transmission Control Module (ТСМ). 
These inputs are essential for proper transmission operation. 
e When Monitored: 
Ignition on, engine running with system voltage between 9.0 and 16.0 volts. 
No detected Primary Speed Sensor and/or Sensor ground DTCs. 
e Set Condition: 
Condition one: Input speed rpm is less than 150 rpm with a Output speed rpm greater than 1000 rpm for the 
period of 5 seconds. 
Condition two: Input speed rpm last value is greater than 1000 rpm where as the Input speed rpm current 
value is zero rpm for the period of 500 msec. 


Possible Causes 


T16) TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN 
T14) INPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 
T14) INPUT SPEED SENSOR SIGNAL CIRCUIT OPEN 


T14) INPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 
(T13) SENSOR GROUND CIRCUIT OPEN 

INPUT SPEED SENSOR 

TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go То2 
Мо >> Со То 8 


2. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 
Turn the ignition off to the lock position. 


Disconnect the Input Speed Sensor harness connector. » (XH 
Ignition on, engine not running. -N N 
With the scan tool under TIPM, actuate the Transmission. L S (02 


Using a 12-volt test light connected to ground, check the (T16) Trans- 
mission Control Output circuit at the Input Speed Sensor harness con- 


nector. 3 oo DK 


SENSOR- 
INPUT 


SPEED 
m 817b938b 
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NOTE: The test light must illuminate brightly. Compare the brightness to that of a direct connection to the 
battery. 


Does the test light illuminate brightly? 
Yes >> Go To 3 


No >> Repair Ше (T16) Transmission Control Output circuit for an open or high resistance. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


2; CHECK THE (T14) INPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 
Turn the ignition off to the lock position. 


Disconnect the TCM C2 harness connector. +56} 
Ignition on, engine not running. 


Measure the voltage of the (T14) Input Speed Sensor Signal circuit. 


Is the voltage above 0.5 volts? 


Yes >> Repair the (T14) Input Speed Sensor Signal circuit for a 
short to voltage. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 


MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD > 
PROCEDURE) а 
INPUT 
No >> Go То 4 ЗРЕЕО 


P T 


MODULE- 
TRANSMISSION 
CONTROL C2 
(СУТ) 817b92a8 
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4. CHECK THE (T14) INPUT SPEED SENSOR SIGNAL CIRCUIT FOR AN OPEN 


21 - 161 


Turn the ignition off to the lock position. 

Measure the resistance of the (T14) Input Speed Sensor Signal circuit 
between the TCM C2 harness connector and the Input Speed Sensor 
harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со То 5 


Мо >> Repair the (T14) Input Speed Sensor Signal circuit for an 
open. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


24 


MODULE- 
TRANSMISSION 
CONTROL C2 
(сут) 


817b92ac 


5. CHECK THE (T14) INPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (T14) Input Speed 
Sensor Signal circuit. 


Is the resistance below 5.0 ohms? 
Yes >> Repair the (T14) Input Speed Sensor Signal circuit for a 


short to ground. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Go To 6 


MODULE- 
TRANSMISSION 
CONTROL C2 
(сут) 


817c7dbb 
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6. CHECK THE (T13) SENSOR GROUND CIRCUIT FOR AN OPEN (HIGH RESISTANCE) 


Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. 


Connect a jumper wire between the (T13) Sensor Ground circuit in the 
Input Speed Sensor harness connector and В(+). 


Using a 12-volt test light connected to ground, check the (T13) Sensor Co) 
Ground circuit in the TCM C2 harness connector. 


Does the test light illuminate brightly? ? pa ' 
I 


Yes >> Со To 7 


Мо >> Repair the (T13) Sensor Ground circuit for an open or high a 
resistance. pend 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- SPEED 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD iim 
PROCEDURE) — 


MODULE- 
TRANSMISSION 
CONTROL C2 
(СУТ) 817c7dcO 


T. CHECK THE INPUT SPEED SENSOR 


Turn the ignition off to the lock position 

Replace the Input Speed Sensor per the Service Information. 

Reconnect all previously disconnected connectors. 

Ignition on, engine not running. 

With the scan tool, erase all Transmission DTCs. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


NOTE: Make sure to perform a test drive of the vehicle. 
With the scan tool, read Transmission DTCs. 


Did the DTC P0717 reset? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Repair is complete. 
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8. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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P0721-OUTPUT SPEED SENSOR CIRCUIT PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The transmission system uses two speed sensors. One is used to measure input rpm (primary pulley) and one to 
measure output rpm (secondary pulley). 


The Input Speed sensor detects the primary pulley rpm by the use of a three-wire magnetic pickup device that 
generates a square wave signal as rotation occurs and is monitored by the Transmission Control Module (TCM). 
These inputs are essential for proper transmission operation. 


• When Monitored: 
Ignition on, engine running with the transmission in a valid forward gear. 
System voltage between 9.0 and 16+.0 volts. 
Vehicle speed greater than 10 Km/h (6 mph). 
Accelerator Pedal Position (APP) greater than 12.5%. 
Engine rpm greater than 450 rpm with TCC lock-up enabled. 
No active DTCs from the following: 


e Torque Convertor Clutch (TCC) 

e Lock-up Solenoid 

е CAN Bus 

e Step Motor 

e Input or Output Speed Sensor No Signal 
e Transmission Range Sensor (TRS) 

e Sensor Ground 


e Set Condition: 
АП the below conditions must be present for the period of 5 seconds for the DTC to set: 


e Engine speed minus the primary speed is less than 1000 rpm. 
e Secondary speed multiplied by the estimated ratio, minus the Primary speed is greater than 1000 rpm. 


e Vehicle speed minus the Vehicle speed calculated using the Secondary speed, is greater than or equal to 20 
Km/h (12.5 mph) 


Possible Causes 


ENGINE CAM OR CRANK DTCS PRESENT 

DIRTY OR DAMAGED OUTPUT SPEED SENSOR 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 
(T52) OUTPUT SPEED SENSOR SIGNAL CIRCUIT HIGH RESISTANCE 


(T52) OUTPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 
(T130) OUTPUT SPEED SENSOR GROUND CIRCUIT HIGH RESISTANCE 
OUTPUT SPEED SENSOR 

TORQUE CONVERTER CLUTCH 

TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go То2 
Мо >> Со То 11 
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2. CHECK FOR ENGINE CAM OR CRANK SENSOR DTCS 
With the scan tool, check engine DTCs. 


Are there any Engine Cam or Crank sensor DTCs present? 


Yes >> Refer to the engine category and perform the appropriate symptom(s). 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go To З 


9. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN (HIGH RESISTANCE) 


Disconnect the Output Speed Sensor harness connector. 


Ignition on, engine not running 
With the scan tool under TIPM, actuate the Transmission. 


Using a 12-volt test light connected to ground, check the (T16) Trans- 
mission Control Output circuit at the Output Speed Sensor harness con- 
nector. 


NOTE: The test light must illuminate brightly. Compare the bright- ° = 4 
1 


ness to that of a direct connection to Ше battery. 
Does the test light illuminate brightly? 


SENSOR- 
Yes >> Go То 4 OUTPUT 


No >> Repair Ше (T16) Transmission Control Output circuit for an pis 817c8531 


open or high resistance. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


4. CHECK THE (T52) OUTPUT SPEED SENSOR SIGNAL CIRCUIT 


With the scan tool under TIPM, stop the Transmission actuator. 


Turn the ignition off, wait 5 seconds, then turn the ignition on. (EB 
Measure the voltage of the (T52) Output Speed Sensor Signal circuit. 
Pick the answer that best matches your findings: EE (C2) 


Voltage above 9.0 volts 


Go To 5 3 (= а=] 1 


Voltage below 9.0 volts 
Go To 6 


(суп) 817с8538 
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5. CHECK THE (T52) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR А SHORT TO VOLTAGE 

Turn the ignition off to the lock position. 

Disconnect the TCM C2 harness connector. T 


Ignition on, engine not running 
Measure the voltage of the (T52) Output Speed Sensor Signal circuit. 


Is the voltage above 0.2 volts? 


Yes >> Repair the (152) Output Speed Sensor Signal circuit for a 
short to voltage. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 


PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


24 


MODULE- 
TRANSMISSION 
CONTROL C2 
(сут) 


81828а40 


6. CHECK THE (T52) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR AN OPEN (HIGH RESISTANCE) 


Turn the ignition off to the lock position. 

Disconnect the TCM C2 harness connector. 

Connect a jumper wire between the (T52) Output Speed Sensor Signal 
circuit and В(+) in the Output Speed Sensor harness connector. 

Using a 12-volt test light connected to ground, check the (T52) Output 
Speed Sensor Signal circuit in the TCM C2 harness connector. 

NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


>> Go То 7 


No >> Hepair the (T52) Output Speed Sensor Signal circuit for an 
open or high resistance. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


Yes 


MODULE- 
TRANSMISSION 
CONTROL C2 
(сут) 


817c85e6 
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T. CHECK THE (T130) OUTPUT SPEED SENSOR GROUND CIRCUIT SHORT TO VOLTAGE 
Disconnect the jumper wire. 

Disconnect the TCM C2 harness connector. 

Measure the voltage of the (T130) Output Speed Sensor Ground circuit. 


Is the volage above 0.2 volts? 


Yes >> Repair the (T130) Output Speed Sensor Ground circuit for a short to voltage 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


No >> Go То 8 


8. CHECK THE (T130) OUTPUT SPEED SENSOR GROUND CIRCUIT FOR AN OPEN (HIGH RESISTANCE) 
Turn the ignition off to the lock position. 


Disconnect the TCM C2 harness connector. 


Connect a jumper wire between the (T130) Output Speed Sensor > т с Ju, 
Ground circuit in the Output Speed Sensor harness connector and В(+). < (Go) 
Using a 12-volt test light connected to ground, check the (T130) Output | =] "о. 
Speed Sensor Ground circuit in the ТОМ C2 harness connector. 

NOTE: The test light must illuminate brightly. Compare the bright- ? \ ( AS | 


ness to that of a direct connection to Ше battery. 
Does the test light illuminate brightly? 


Yes >> Go To 9 a жон. 
Мо >> Repair the (1130) Output Speed Sensor Ground circuit for Miren 


an open or high resistance. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


MODULE- 
TRANSMISSION 
CONTROL C2 

(СУТ) 81836684 


9, CHECK THE OUTPUT SPEED SENSOR 


Turn the ignition off to the lock position. 
Remove the Output Speed Sensor per the Service Information. 
Check the Output Speed Sensor for any debris buildup or damage. 


Did the Output Speed Sensor show any signs of debris buildup or damage? 


Yes >> If there is a debris build up, clean the Output Speed Sensor as necessary and reinstall. If damaged or 
questionable in condition, replace the Output Speed Sensor. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Со To 10 
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1 0. REPLACE SPEED SENSOR AND TEST DRIVE VEHICLE 


Turn the ignition off to the lock position. 

Replace the Output Speed Sensor per the Service Information 

Reconnect all previously disconnected harness connectors. 

Ignition on, engine not running 

With the scan tool, erase all Transmission DTCs. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 

NOTE: Test drive the vehicle to speeds that will allow Torque Converter lock-up. 

With the scan tool, read Transmission DTCs. 


Does the DTC P0721 reset? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


11. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The transmission system uses two speed sensors. One is used to measure input rpm (primary pulley) and one to 
measure output rpm (secondary pulley). 


The Output Speed sensor detects the secondary pulley rpm by the use of a three-wire magnetic pickup device that 
generates a square wave signal as rotation occurs and is monitored by the Transmission Control Module (ТСМ). 
These inputs are essential for proper transmission operation. 
e When Monitored: 
Ignition on, engine running with system voltage between 9.0 and 16.0 volts. 
No detected Primary Speed Sensor and/or Sensor ground DTCs. 
e Set Condition: 
Condition one: Output speed rpm is less than 150 rpm with a Input speed rpm greater than 1000 rpm for the 
period of 5 seconds. 
Condition two: Vehicle speed is greater than 20 Km/h (12.5 mph) calculated by the last secondary speed with 
the current Output Speed value equals to 0 rpm for the period of 500 msec. 


Possible Causes 


(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN 

(T52) OUTPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 
(T52) OUTPUT SPEED SENSOR SIGNAL CIRCUIT OPEN 

( 
( 


T52) OUTPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 
T130) OUTPUT SPEED SENSOR GROUND CIRCUIT OPEN 

OUTPUT SPEED SENSOR 

TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go То2 
Мо >> Со То 8 


2. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 
Turn the ignition off to the lock position. 


Disconnect the Output Speed Sensor harness connector. » {Si 
Ignition on, engine not running. -N N 
With the scan tool under TIPM, actuate the Transmission. L S (C2) 


Using a 12-volt test light connected to ground, check the (T16) Trans- 
mission Control Output circuit at the Output Speed Sensor harness con- 


nector. и [= = K 
, 


SENSOR- 
OUTPUT 
SPEED 
(сут) 817с8531 
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NOTE: The test light must illuminate brightly. Compare the brightness to that of a direct connection to the 
battery. 


Does the test light illuminate brightly? 


Yes >> Со То 3 


Мо >> Repair Ше (T16) Transmission Control Output circuit for an open or high resistance. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


У. CHECK THE (152) OUTPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 


Turn the ignition off to the lock position. 

Disconnect the TCM C2 harness connector. 

Ignition on, engine not running. 

Measure the voltage of the (T52) Output Speed Sensor Signal circuit. 


Is the voltage above 0.5 volts? 


Yes >> Repair the (152) Output Speed Sensor Signal circuit for a 
short to voltage. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Со То 4 


MODULE- 
TRANSMISSION 
CONTROL C2 
(СУТ) 81828ad0 
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4. CHECK THE (T52) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR AN OPEN 


21 - 173 


Turn the ignition off to the lock position. 

Measure the resistance of the (T52) Output Speed Sensor Signal circuit 
between the TCM C2 harness connector and the Output Speed Sensor 
harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Со То 5 


Мо >> Repair the (152) Output Speed Sensor Signal circuit for an 
open. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


5. CHECK THE (152) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT ТО GROUND 


24 


SENSOR- 


MODULE- 
TRANSMISSION 
CONTROL C2 
(сут) 


817cc9cf 


Measure the resistance between ground and the (T52) Output Speed 
Sensor Signal circuit. 


Is the resistance below 5.0 ohms? 
Yes >> Repair the (152) Output Speed Sensor Signal circuit for a 
short to ground. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Go To 6 


SENSOR- 
OUTPUT 
SPEED 
(сут) 


сл 


MODULE- 
TRANSMISSION 
CONTROL C2 
(сут) 


817cc9d3 
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6. CHECK THE (T130) OUTPUT SPEED SENSOR GROUND CIRCUIT FOR AN OPEN 


Measure the resistance of the (T130) Output Speed Sensor Ground cir- 
cuit between the TCM C2 harness connector and the Output Speed 


Sensor harness connector. XH 
Is the resistance below 5.0 ohms? (бо 

Yes >> Со То 7 

Мо >> Repair the (T130) Output Speed Sensor Ground circuit for 


3 2 = 1 
ап ореп. xe 
1 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- $ 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) ек 


MODULE- 
TRANSMISSION 
CONTROL C2 

(СУТ) 817cc9d7 


T. CHECK THE OUTPUT SPEED SENSOR 


Turn the ignition off to the lock position 

Replace the Output Speed Sensor per the Service Information. 

Reconnect all previously disconnected connectors. 

Ignition on, engine not running. 

With the scan tool, erase all Transmission DTCs. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


NOTE: Make sure to perform a test drive of the vehicle. 
With the scan tool, read Transmission DTCs. 


Did the DTC P0722 reset? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Repair is complete. 
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8. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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P0730-INCORRECT GEAR RATIO 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The Transmission Control Module controls the gear ratio by the use of a Step motor that transfers electrical power 
to mechanical movement. The rationality is a continuous test that monitors the Step motor movement. If the Step 
motor is stuck at a certain position, the estimated ratio is increased or decreased continuously by the feedback 
value of the primary pulley speed difference. When the difference between the estimated and actual primary pulley 
speed has reached 1000 rpm, a DTC will set. 
е When Monitored: 
Ignition on, engine running with the transmission in a valid forward gear. 
System voltage between 9.0 and 16.0 volts. 
Accelerator Pedal Position (APP) greater than 12.5% with an engine rpm greater than 450 rpm. 
Vehicle speed greater than 10 Km/h (6 mph). 
Transmission fluid temperature greater than 20? C (68? F). 
No active DTCs from the following: 
e Step Motor 
e Transmission Temperature Sensor 
e Transmission Range Sensor 
e Line Pressure Solenoid 
e Input or Output Speed Sensor 
e Primary or Secondary Pressure Sensor 
e Over Temperature 
e Set Condition: 
If the difference between the transmission estimated pulley speed and the measured primary pulley speed is 
greater than 1000 rpm (belt slipping) for the continuous period of 5.0 seconds. 


Possible Causes 


STEP MOTOR PERFORMANCE 
SHIFT VALVE STICKING 


CVT BELT SLIPPING 
HYDRAULIC CIRCUIT 
INTERNAL TRANSMISSION 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . REPAIR INTERNAL TRANSMISSION 


This DTC indicates an internal transmission problem. 
Check for the following possible causes but not limited to these: 
e Step motor 
e Shift Valve sticking 
е CVT Вей slipping 
e Hydraulic control circuit including the Valve Body 


Repair 
Replace or repair the CV Transmission per the Service Information. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - CVT - REMOVAL) 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 
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P0741-TORQUE CONVERTER CLUTCH CIRCUIT PERFORMANCE 


Theory of Operation 


The Transmission Control Module (TCM) monitors the Torque Convertor Clutch for slippage using a calculation 
derived from turbine revolution (input speed) and engine rpm broadcast over the CAN C BUS. If the slip value 
exceeds a predetermined value the DTC will set. 
е When Monitored: 
Ignition on, engine running with the transmission in a valid forward gear. 
System voltage between 9.0 and 16.0 volts. 
Vehicle speed greater than 10 Km/h (6 mph). 
Accelerator Pedal Position (APP) greater than 12.596. 
Engine rpm greater than 450 rpm with TCC lock-up enabled. 
TCC Lock up command is ON (True). 
No active DTCs from the following: 
e Step motor, 
e Line Pressure Solenoid 
e Secondary Solenoid 
e Input or Output Speed Sensor 
e Primary or Secondary Pressure Sensor 
е CAN Bus 
e Set Condition: 
The ОТС is detected If the Torque Convertor Clutch (TCC) slip monitored by the Transmission Control Module 
(TCM) is greater than a predetermined value for the period of 30 seconds. Note: This is not an electrical fault 
but a mechanical malfunction such as a control valve sticking in its bore or a TCC Solenoid hydraulic mal- 
function. It takes two consecutive problem identification trips for the DTC to mature and illuminate the MIL. 


Possible Causes 


TORQUE CONVERTOR HYDRAULIC CIRCUIT 


TORQUE CONVERTOR CLUTCH SOLENOID 
TORQUE CONVERTOR CLUTCH 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF THE ОТС IS АСТМЕ 


With the scan tool, erase Transmission DTCs. 
Start the vehicle and check Transmission Fluid Level per the Service Information and adjust as necessary. 
Test drive the vehicle to a constant speed greater than 40 Km/h (25 mph) for the period of at least 30 seconds. 


NOTE: This can not be performed on a hoist, actual road conditions must be present for proper results. 
Did the DTC reset (one trip) during the road test? 
Yes >> Нерасе or repair the CV Transmission as necessary. Note the components related to the Torque Con- 


verter Clutch (TCC) such as the TCC Solenoid, control valves, valve body leakage or the TCC. Refer to 
the Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go To2 
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2. INTERMITTENT CONDITION 


The conditions necessary to set this DTC are not present at this time. 
Refer to an Technical Service Bulletins that may apply. 
It may be necessary to Test Drive the vehicle again trying different conditions that may cause the DTC to reset. 


Were there any problems found or did the DTC reset? 


Yes >> Нера as necessary. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Line Pressure Solenoid regulates the Line Pressure (Oil Pump discharge pressure) which is controlled by the 
Transmission Control Module (ТСМ). If the line pressure does not reach at the desired pressure due to driving con- 
ditions, the possibility of belt slippage can occur. The gear ratio changes to a value beyond the maximum gear ratio 
which is a calculation between the Primary Pulley speed and the Secondary Pulley speed. If the gear ratio exceeds 
a predetermined limit a DTC will set. 


• When Monitored: 
Ignition on, engine running with the transmission in a valid forward gear. 
Vehicle speed greater than 10 Km/h (6 mph). 
Accelerator Pedal Position (APP) greater than 12.596. 
Engine rpm greater than 450 rpm. 
Primary Pulley Speed grater than 500 rpm. 
No active DTCs from the following: 


е Line Pressure Solenoid 

e Temperature Sensor 

e Primary or Secondary Pressure Sensor 
e Transmission Range Sensor 

e Step Motor 

e Secondary Solenoid electrical 

е Input and Output Speed Sensor 

e Torque Convertor Clutch 

e CAN Bus 

• Over Temperature Condition 


• Set Condition: 
Condition one: Gear ratio is greater than 2.7 - 2 for the period of 0.2 seconds (first trip). 
Condition two: Gear ratio is greater than 3.5 - 1 for the period of 0.1 seconds (second trip). 


Possible Causes 


(T20) LINE PRESSURE SOLENOID CONTROL CIRCUIT OPEN (HIGH RESISTANCE) 


INTERNAL TRANSMISSION 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go То2 
Мо >> Со То 4 


РМ 


2. CHECK THE (Т20) LINE PRESSURE SOLENOID CONTROL CIRCUIT 
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Turn the ignition off to the lock position. 


Disconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 


Ignition on, engine not running. 

With the scan tool, actuate the Line Pressure Solenoid (PL). 

Using a 12-volt test light connected to ground, check the (T20) Line 
Pressure Solenoid Control circuit in the Transmission Solenoid/Pressure 
Switch Assembly harness connector. 

NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


22 


ASSEMBLY- 


TRANSMISSION 


SOLENOID/ 
PRESSURE 
SWITCH 


8182a9f7 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 


Yes >> Replace or repair the CV Transmission per the Service 
Information. 
STANDARD PROCEDURE) 

No >> Go To 3 


3. CHECK THE TRANSMISSION CONTROL MODULE 


Turn the ignition off to the lock position. 

Disconnect the TCM C1 harness connector. 

Connect a jumper wire between the (T20) Line Pressure Solenoid Con- 
trol circuit in the TCM C1 harness connector and B(+). 

Using a 12-volt test light connected to ground, check the (T20) Line 
Pressure Solenoid Control circuit in the Transmission Solenoid/Pressure 
Switch Assembly harness connector. 


Does the test light illuminate brightly? 


Yes >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


Repair the (T20) Line Pressure Solenoid Control circuit for 
an open (high resistance). 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> 


24 


22 


ASSEMBLY- 
TRANSMISSION 
SOLENOID/ 
PRESSURE 
SWITCH 


= 


MODULE- 
TRANSMISSION 
CONTROL C1 
(сут) 


8182a9fb 
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4. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


РМ 
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P0776-SECONDARY PRESSURE SOLENOID STUCK OFF (HIGH PRESSURE) 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Transmission Control Module (TCM) monitors the secondary line pressure (secondary pulley pressure) from the 
secondary pressure sensor. The TCM compares the actual secondary line pressure to the target (desired) line pres- 
sure. Failure to match the target line pressure over a given time will set the DTC. 


When Monitored: 

Ignition on, engine running with the transmission in a valid forward gear. 

Vehicle speed greater than 10 Km/h (6 mph). 

Accelerator Pedal Position (APP) greater than 12.596. 

Engine rpm greater than 450 rpm with a transmission fluid temperature greater than 20? C (68? F) 
No active DTCs from the following: 


Line Pressure Solenoid 

Lock-up Solenoid 

Primary or Secondary Pressure Sensor 
Transmission Range Sensor 

Step Motor 

Secondary Solenoid electrical 

Input and Output Speed Sensor 
Torque Convertor Clutch 

CAN Bus 

Over Temperature Condition 

Set Condition: 

When the difference between actual secondary pressure compared to the target (desired) secondary pressure 


is greater than 1200 Kpa (174 psi) for the period of 30 seconds. It takes two consecutive problem identified 
trips to set the DTC. 


Possible Causes 


(T50) SECONDARY PRESSURE SENSOR SIGNAL CIRCUIT 
LINE PRESSURE 


SECONDARY PRESSURE SENSOR 
SECONDARY PRESSURE SOLENOID 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 


With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 


Yes 
No 


>> Go То 2 
>> Со То 7 
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2. CHECK LINE PRESSURE 


Approximate Engine rpm to Line pressure readings 


Engine rpm Line Pressure 


Idle 750 kPa (108.8 psi) + 2% 


2.0L — 2500 to 3000 rpm 
2.4L — 2600 to 3100 rpm 
Start the engine and warm the transmission to 50 - 80° C (122 - 174° F). 
Turn the ignition off to the lock position. 
Install an appropriate pressure gauge in the Line Pressure test port per the Service Information. 


5300 - 5700 kPa (768.5 - 826.5 psi) + 2% 


WARNING: The CV Transmission can generate a line pressure up to 7000 kPa (1015 psi). Failure to use 
recommended test equipment referred to by the Service Information can result in personal injury or death. 
With the scan tool, erase Transmission DTCs. 

WARNING: Apply the parking brake. Failure to follow these instructions can result in personal injury or 
death. 

With the brakes firmly applied, start the engine allow to idle and shift the transmission into Reverse, Drive and Low 
while recording the scan tool Line pressure reading and the pressure gauge reading in each shift lever position. 
With the brakes still firmly applied, raise the engine rom between 2700 - 3250 rpm and shift the transmission into 
Reverse, Drive and Low while recording the scan tool line pressure reading and the pressure gauge reading in each 
shift lever position. 


CAUTION: Do not hold the engine rpm between 2700 - 3250 rpm for more than 5 seconds in any given shift 
position. If the 5 second threshold is exceeded, transmission damage can occur. Allow to idle in neutral 
between shifts for at least 15 to 20 seconds to allow transmission fluid to cool. 


Do the gauge readings fall into the desired pressure ranges? 
Yes >> Go To 4 
No >> Go To 3 
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3. VERIFY PROBLEM 


PM 


Possible causes to conditions detected 
LINE PRESSURE 
CONDITION DETECTED 


Low for all shift lever 
positions 


Only low for a specific 
position 


Idle speed 


Line pressure does not rise 
above the line pressure at 
idle 


Engine 
rpm Line Pressure rises but does 


between not reach desired level 
2700 and 


3250 rpm 


Line pressure is low in only 
one shift lever position 


POSSIBLE CAUSES BUT 
NOT JUST LIMITED TO 
THESE 


Oil Pump Wear 


Pressure Regulator Valve for 


plug sticking or spring fatigue 


Oil filter, oil pump, pressure 
regulator valve passage oil 
leak 


Engine idle speed too low 


Oil pressure leak in a 
passage or component 
related to the position after 
the pressure is distributed by 
the manual valve 


TP or APP sensor signal 
malfunction 

CVT fluid temperature sensor 
malfunction 


Line pressure solenoid 
sticking in the off state, filter 
plugged, cut line 


Pressure regulator valve or 
plug sticking 

TP or APP sensor signal 
malfunction 


Line pressure solenoid 
sticking in the on state, filter 
plugged 


Pressure regulator valve or 
plug sticking 

Transmission Control Module 
(TCM 


Oil pump weak or worn 


TP or APP sensor signal 
malfunction 


Line pressure solenoid 
sticking in the off state, filter 
plugged, cut line 


Pressure regulator valve or 
plug sticking 
Oil pump weak or worn 


Oil pressure leak in a 
passage or component 
related to the position after 
the pressure is distributed by 
the manual valve 
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Use the above chart to help identify the possible cause. 


NOTE: There may be other possible causes besides those listed on the above chart. Review any Service 
Bulletins and refer to the Service Information for any additional possible causes that may apply. 


View repair 
Repair 
Replace or repair the CV Transmission as necessary per the Service Information 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


4. CHECK THE SECONDARY PRESSURE 


Turn the ignition off to the lock position. 

Disconnect the pressure gauge from the Line Pressure test port and reinstall the test port plug. 
Install the pressure gauge in the Secondary Pressure test port per the Service Information. 
With the scan tool, erase Transmission DTCs. 


WARNING: Apply the parking brake. Failure to follow these instructions can result in personal injury or 
death. 

With the brakes firmly applied, start the engine allow to idle and shift the transmission into Reverse, Drive and Low 
while comparing the Secondary Pressure gauge reading to the scan tool Secondary Pressure reading in each shift 
lever position and record your findings. 

With the brakes still firmly applied, raise the engine rpm between 2700 - 3250 rpm and shift the transmission into 
Reverse, Drive and Low while comparing the gauge Secondary Pressure to the scan tool Secondary Pressure in 
each shift lever position and record your findings. 


CAUTION: Do not hold the engine rpm between 2700 - 3250 rpm for more than 5 seconds in any given shift 
position. If the 5 second threshold is exceeded, transmission damage can occur. Allow to idle in neutral 
between shifts for at least 15 to 20 seconds to allow transmission fluid to cool. 


Does the Secondary Pressure gauge readings match the scan tool readings in all of the above proce- 
dures? 


Yes >> Replace or repair the CV Transmission as necessary per the Service Information for components related 
to the Secondary pressure solenoid. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


No >> Со To 5 


5. CHECK THE SECONDARY PRESSURE SENSOR 


Turn the ignition off to the lock position. 


Disconnect the pressure gauge from the Secondary Pressure test port 


and reinstall the test port plug. Р H ‘2k 
Disconnect the Transmission Solenoid/Pressure Switch Assembly har- ==] (C2) 
ness connector. | АМ, 7 
Connect a jumper wire between Ше (Т50) Secondary Pressure Sensor ланы 

Signal circuit and the and the (Т72) 5-volt Supply circuit in the Trans- 22 18 


mission Solenoid/Pressure Switch Assembly harness connector. 
Ignition on, engine not running. ASSEMBLY: 
With the scan tool read the Secondary Pressure voltage. RIT 


PRESSURE 
SWITCH 


Is the voltage between 4.5 and 5.5 volts? 
817f73ec 


Yes >> Replace the CVT or the Secondary Pressure Sensor (Valve 


Body) per the Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go To 6 
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6. CHECK THE (T21) PRIMARY PRESSURE SENSOR SIGNAL CIRCUIT FOR HIGH RESISTANCE 


Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. 


Connect a jumper wire between the В(+) and the (T21) Primary Pres- 
sure Sensor Signal circuit in the Transmission Solenoid/Pressure Switch 
harness connector. 


Using a 12-volt test light connected to ground, check the (T21) Primary i A | 
Pressure Sensor Signal circuit in the ТСМ C2 harness connector. DLL 
22 18 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 18 


: А : : . (+) 
Does Ше test light illuminate brightly? и: 


А А : "n SOLENOID/ 
Yes >> Using the schematics as a guide, check the Transmission PRESSURE 


Control Module (TCM) terminals for corrosion, damage, or SWITCH 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 


PROCEDURE) 4b 

No >> Repair the (T21) Primary Pressure Sensor Signal circuit for 
an open (high resistance). ае 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- CONTROL C2 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD сүт) Өт 
PROCEDURE) 


ie INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Repair as necessary. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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P0777-SECONDARY PRESSURE SOLENOID STUCK ON (LOW PRESSURE) 
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ASSEMBLY. 
TRANSMISSION 
SOLENOID/ 
PRESSURE 
SWITCH 
LINE SECONDARY Tec 
PRESSURE PRESSURE тсс ON/OFF 
SOLENOID SOLENOID SOLENOID SOLENOID 
CONTROL CONTROL CONTROL CONTROL 
1 2 3 4 
120 тї T59 T60 
18 18 18 18 
DGILB YLDB YLAB YLIGY 
1A C1 2де зле (де 
ГЕ SECONDARY Tee тсс 1 10 
| PRESSURE PRESSURE SOLENOID ОМОЕЕ | евитној 
| SOLENOID SOLENOID CONTROL SOLENOID 
CONTROL CONTROL CONTROL 


WHITE 
— BLACK | 
5 1 | | 
2 (LJ 18 H 
ни Ц 
24 19 
ASSEMBLY- - 
TRANSMISSION MODULE. 
аиа TRANSMISSION 
CONTROL C1 
SWITCH 


(CVT) 


81722422 


For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Transmission Control Module (TCM) monitors the secondary line pressure (secondary pulley pressure) from the 
secondary pressure sensor. The TCM compares the actual secondary line pressure to the target (desired) line pres- 
sure. Failure to match the target line pressure over a given time will set the DTC. 


When Monitored: 

Ignition on, engine running with the transmission not in neutral or park. 

Transmission fluid temperature greater than -20? C (-4? F). 

Brake Switch in the OFF mode. 

Change rate of vehicle speed greater than 24 Km/h (15 mph). 

Change rate of accelerator pedal position less than + 6.25%. 

Engine rpm greater than 450 rpm with a transmission fluid temperature greater than 20? C (68? F) 

No active DTCs from the following: 

Line Pressure Solenoid 

Primary or Secondary Pressure Sensor 

Step Motor 

Secondary Solenoid electrical 

Input and Output Speed Sensor 

CAN Bus 

Set Condition: 

When the secondary pressure goes down gradually below a predetermined value during a drive cycle. The 
DTC could be due to the failure of the secondary pressure control system, secondary pressure solenoid per- 
formance or line pressure solenoid. There are two possible setting conditions to set this DTC. 

Condition one: 

Target secondary pressure minus the measured secondary pressure is greater than 0.25 MPa (36 psi) for two 
consecutive instances of a problem identification for the period of 1.5 seconds within a 30 second interval. 
Condition two: 

Target secondary pressure minus the measured secondary pressure is greater than 2.0 MPa (291 psi) for the 
period of 800 msec. 


Possible Causes 


(T50) SECONDARY PRESSURE SENSOR SIGNAL CIRCUIT 
LINE PRESSURE SOLENOID 


SECONDARY PRESSURE SENSOR 
SECONDARY PRESSURE SOLENOID 
SECONDARY PRESSURE CONTROL SYSTEM 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 


With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 


Yes 
No 


>> Go То 2 
>> Со То 7 
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2. CHECK LINE PRESSURE 


Approximate Engine rpm to Line pressure readings 


750 kPa (108.8 psi) + 296 


2.0L — 2500 to 3000 rpm | 
5300 - 5700 kPa (768.5 - 826.5 psi) + 2% 
2.4L — 2600 to 3100 rpm 


Start the engine and warm the transmission to 50 - 80° C (122 - 174? F). 
Turn the ignition off to the lock position. 
Install an appropriate pressure gauge in the Line Pressure test port per the Service Information. 


WARNING: The CV Transmission can generate a line pressure up to 1800 psi. Failure to use recommended 
test equipment referred to by the Service Information can result in personal injury or death. 

With the scan tool, erase Transmission DTCs. 

WARNING: Apply the parking brake. Failure to follow these instructions can result in personal injury or 
death. 

With the brakes firmly applied, start the engine allow to idle and shift the transmission into Reverse, Drive and Low 
while recording the scan tool Line pressure reading and the pressure gauge reading in each shift lever position. 


With the brakes still firmly applied, raise the engine rpm between 2700 - 3250 rpm and shift the transmission into 
Reverse, Drive and Low while recording the scan tool line pressure reading and the pressure gauge reading in each 
shift lever position. 


CAUTION: Do not hold the engine rpm between 2700 - 3250 rpm for more than 5 seconds in any given shift 
position. If the 5 second threshold is exceeded, transmission damage can occur. Allow to idle in neutral 
between shifts for at least 15 to 20 seconds to allow transmission fluid to cool. 


Do the gauge readings fall into the desired pressure ranges? 
Yes >> Go То 4 
Мо >> Со Тоз 
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3. VERIFY PROBLEM 


PM 


Possible causes to conditions detected 
LINE PRESSURE 
CONDITION DETECTED 


Low for all shift lever 
positions 


Only low for a specific 
position 


Idle speed 


Line pressure does not rise 
above the line pressure at 
idle 


Engine 
rpm Line Pressure rises but does 


between not reach desired level 
2700 and 


3250 rpm 


Line pressure is low in only 
one shift lever position 


POSSIBLE CAUSES BUT 
NOT JUST LIMITED TO 
THESE 


Oil Pump Wear 


Pressure Regulator Valve for 


plug sticking or spring fatigue 


Oil filter, oil pump, pressure 
regulator valve passage oil 
leak 


Engine idle speed too low 


Oil pressure leak in a 
passage or component 
related to the position after 
the pressure is distributed by 
the manual valve 


TP or APP sensor signal 
malfunction 

CVT fluid temperature sensor 
malfunction 


Line pressure solenoid 
sticking in the off state, filter 
plugged, cut line 


Pressure regulator valve or 
plug sticking 

TP or APP sensor signal 
malfunction 


Line pressure solenoid 
sticking in the on state, filter 
plugged 


Pressure regulator valve or 
plug sticking 

Transmission Control Module 
(TCM 


Oil pump weak or worn 


TP or APP sensor signal 
malfunction 


Line pressure solenoid 
sticking in the off state, filter 
plugged, cut line 


Pressure regulator valve or 
plug sticking 
Oil pump weak or worn 


Oil pressure leak in a 
passage or component 
related to the position after 
the pressure is distributed by 
the manual valve 
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Use the above chart to help identify the possible cause. 


NOTE: There may be other possible causes besides those listed on the above chart. Review any Service 
Bulletins and refer to the Service Information for any additional possible causes that may apply. 


View repair 
Repair 
Replace or repair the CV Transmission as necessary per the Service Information 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


4. CHECK THE SECONDARY PRESSURE 


Turn the ignition off to the lock position. 

Disconnect the pressure gauge from the Line Pressure test port and reinstall the test port plug. 
Install the pressure gauge in the Secondary Pressure test port per the Service Information. 
With the scan tool, erase Transmission DTCs. 


WARNING: Apply the parking brake. Failure to follow these instructions can result in personal injury or 
death. 

With the brakes firmly applied, start the engine allow to idle and shift the transmission into Reverse, Drive and Low 
while comparing the Secondary Pressure gauge reading to the scan tool Secondary Pressure reading in each shift 
lever position and record your findings. 

With the brakes still firmly applied, raise the engine rpm between 2700 - 3250 rpm and shift the transmission into 
Reverse, Drive and Low while comparing the gauge Secondary Pressure to the scan tool Secondary Pressure in 
each shift lever position and record your findings. 


CAUTION: Do not hold the engine rpm between 2700 - 3250 rpm for more than 5 seconds in any given shift 
position. If the 5 second threshold is exceeded, transmission damage can occur. Allow to idle in neutral 
between shifts for at least 15 to 20 seconds to allow transmission fluid to cool. 


Does the Secondary Pressure gauge readings match the scan tool readings in all of the above proce- 
dures? 


Yes >> Replace or repair the CV Transmission as necessary per the Service Information for components related 
to the Secondary Pressure Control System. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


No >> Со To 5 


5. CHECK THE SECONDARY PRESSURE SENSOR 


Turn the ignition off to the lock position. 


Disconnect the pressure gauge from the Secondary Pressure test port 


and reinstall the test port plug. Р H ‘2k 
Disconnect the Transmission Solenoid/Pressure Switch Assembly har- ==] (C2) 
ness connector. | АМ, 7 
Connect a jumper wire between Ше (T50) Secondary Pressure Sensor ланы 

Signal circuit and the (T72) 5-volt Supply circuit in the Transmission 22 18 


Solenoid/Pressure Switch Assembly harness connector. 
Ignition on, engine not running. ТЕТЕ 
With the scan tool read the Secondary Pressure voltage. тт 


PRESSURE 
SWITCH 


Is the voltage between 4.5 and 5.5 volts? 
817f73ec 


Yes >> Replace the CVT or the Secondary Pressure Sensor (Valve 


Body) per the Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go То 6 
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6. CHECK THE (T21) PRIMARY PRESSURE SENSOR SIGNAL CIRCUIT FOR HIGH RESISTANCE 


Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. 


Connect a jumper wire between the В(+) and the (T21) Primary Pres- 
sure Sensor Signal circuit in the Transmission Solenoid/Pressure Switch 
harness connector. 


Using a 12-volt test light connected to ground, check the (T21) Primary i A | 
Pressure Sensor Signal circuit in the ТСМ C2 harness connector. DLL 
22 18 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 18 


: А : : . (+) 
Does Ше test light illuminate brightly? и: 


А А : "n SOLENOID/ 
Yes >> Using the schematics as a guide, check the Transmission PRESSURE 


Control Module (TCM) terminals for corrosion, damage, or SWITCH 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 


PROCEDURE) 4b 

No >> Repair the (T21) Primary Pressure Sensor Signal circuit for 
an open (high resistance). ае 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- CONTROL C2 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD сүт) Өт 
PROCEDURE) 


ie INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Repair as necessary. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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P0826-UP/DOWN SHIFT SWITCH CIRCUIT 
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o MODULE: — — — — — — — — — — бя 
[ Г BRAKE | 
TRANSMISSION 
| (кенен | TRANSMISSION | 
| Autostick AUTOSTICK SHIFT 
UPSHIFT DOWNSHIFT | РАМЕ. мтевоск | 
| SWITCH SWITCH | ШІ SOLENOID | 
SIGNAL SIGNAL | DRIER UNLOCK | 
10 Y 62 12 с2 2Yet 864 
15 та E12 
; 2 2 
DGAG YLIDG ORIGY 
8 ГА C201 е 5214 
15 ти E12 СІ 
з 2 2 2 
DGAG YLIDG ORIGY ВЕЛИ 
AUTOSTICK AUTOSTICK PANEL КЕ ый 
UPSHIFT DOWNSHIFT LAMPS isson [Әни 
SWITCH SWITCH DRIVER FT 


SIGNAL 


SIGNAL 


LOCK 


2941 2941 2941 7937 2937 2937 
2 2 2 2 2 2 
BKIWT BKANT BKIWT BK/YL BKL BKNL 
е е е 5216 • • е 5217 
2941 2937 
16 1 
BKIWT BKNL 
P А EXCEPT ЕХРОВТ е 5200 
AA EXPORT 
LT. GRAY 
22-4 > LT. GRAY 
9 1 
4 1 
8 5 | | 
24 19 
ASSEMBLY: MODULE: 
SHIFT TRANSMISSION 
LEVER CONTROL C2 
(AUTOSTICK) (CVT) 


81714465 


For а complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The AutoStick function allows the driver to manually change the gear ratio to a locked ratio. The Transmission Con- 
trol Module (TCM) monitors the AutoStick Upshift and Downshift circuits. If the TCM receives an Upshift and Down- 
shift request simultaneously, or manual mode Upshift/Downshift request while other than in the D-Range, a DTC will 
set. 
• When Monitored: 
Ignition on with a system voltage between 9.0 and 16 volts. 
e Set Condition: 
Upshift and Downshift requested simultaneously while in the Drive position or the Upshift and/or Downshift 
request during while not in the Drive position for the period of 1.0 second. 


Possible Causes 


(T5) AUTOSTICK UPSHIFT SWITCH SIGNAL CIRCUIT SHORT TO GROUND 


(T44) AUTOSTICK DOWNSHIFT SWITCH SIGNAL CIRCUIT SHORT TO GROUND 
SHIFT LEVER ASSEMBLY 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 


With the scan tool, erase Transmission DTCs. 


Start the engine, with the brakes firmly applied shift the shift lever into Drive and make several AutoStick upshifts 
and downshifts. 


With the scan tool, read Transmission DTCs. 

Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go То2 
Мо >> Go То 7 


2. VERIFY PROBLEM 
With the scan tool, read the AutoStick upshift and downshift status. 


Does the scan tool show either the upshift or downshift as true with the shifter in the center position 
(pick best answer)? 


Upshift shows as true 
Go To 3 


Downshift shows as true 
Go To 5 


Neither circuit shows as true 
Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 
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3. CHECK THE SHIFT LEVER ASSEMBLY 

Turn the ignition off to the lock position. 

Disconnect the Shift Lever Assembly harness connector. 

Ignition on, engine not running. 

With the scan tool read the AutoStick Upshift status. 
Does the Upshift still show as true? 


Yes >> Go To 4 


No >> Replace the Shift Lever Assembly per the Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


4. CHECK THE (T5) AUTOSTICK UPSHIFT SWITCH SIGNAL CIRCUIT FOR A SHORT ТО GROUND 
Turn the ignition off to the lock position. 


Switch Signal circuit. 


Disconnect the TCM C2 harness connector. LT. GRAY (E 
Measure the resistance between ground and the (T5) AutoStick Upshift [9] 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (T5) AutoStick Upshift Switch Signal circuit for a 4 
short to ground. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 


PROCEDURE) ASSEMBLY- 
No >> Using the schematics as a guide, check the Transmission Шү 
Control Module (ТСМ) terminals for corrosion, damage, or IAUTOSTICK) 


terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 24 


MODULE- 
TRANSMISSION 
CONTROL C2 
(сут) 817Нааб 


5. CHECK THE SHIFT LEVER ASSEMBLY 

Turn the ignition off to the lock position. 

Disconnect the Shift Lever Assembly harness connector. 

Ignition on, engine not running. 

With the scan tool read the AutoStick Downshift status. 
Does the Downshift still show as true? 


Yes >> Go To 6 


No >> Replace the Shift Lever Assembly per the Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 
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6. CHECK THE (T44) AUTOSTICK DOWNSHIFT SWITCH SIGNAL CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. 


Measure the resistance between ground and the (T44) AutoStick Down- 
shift Switch Signal circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (144) AutoStick Downshift Switch Signal circuit 
for a short to ground. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


MODULE- 
TRANSMISSION 
CONTROL C2 
(сут) 817ffaad 


7: INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


РМ AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS 21 - 199 
P0842-PRIMARY OIL PRESSURE SENSOR CIRCUIT LOW 
[==ренир зшен секте - MODULE. 
| BE S | TOTALLY 
m Bo) ] ELECTRONICS INTEGRATED 
| | | POWER 
| | TRANSMISSION | 
| | CONTROL 
| OUTPUT | 
| es ye ый 
a a з клан 
19 Y c8 
тё 
18 
YLIOR 
e 5334 
пе 
18 
YLIOR 
Ji 
з y C106 
тив 
18 
YLIOR 
е 5121 
SENSOR. SENSOR- 
input  |INPUT OUTPUT OUTPUT OUTPUT 
TRANSMISSION spggp | SPEED SPEED SPEED TRANSMISSION | SPEED 
CONTROL SENSOR SENSOR SENSOR SENSOR CONTROL 
OUTPUT GROUND SIGNAL UND SIGNAL OUTPUT 
3 2 1 
1130 782 т 
18 18 18 
TNDG — DGNT YLIOR 
1 ? Ш ЗА C106 
113 
18 
DGNT 
е e 5335 
|. тз ти ми то 
18 18 18 18 
DONT DGNT — DGIEK TNDG — DGNT 
19 
[~~ TT TT TT — ыт ^o) ASSENBLY- 
| SECONDARY PRIMARY TRANSMISSION GROUND ы” 
PRESSURE ^ PRESSURE TEMPERATURE | BREekIIHE 
|. sensor SENSOR SENSOR 5 VOLT SEITEN 
| ВМА sena __ земи олы, | 
| Bi 17 5 
T50 та T т? 
18 18 18 18 
PKILB обл. ВМТ PKILB 
Дев т Де 23 А 62 22 А C2 18 д 62 4A 62 Ид 62 54A. C2 
[ "SECONDARY PRIMARY ‘TRANSMISSION. зт € SENSOR тт = ол олғыл | MODULE 
TRANSMISSION 
| PRESSURE © PRESSURE TEMPERATURE SUPPLY GROUND SPEED SPEED SPEED — | CONTROL 
SENSOR SENSOR SENSOR SENSOR SENSOR SENSOR | 
l signa SIGNAL SIGNAL SIGNAL GROUND SIGNAL | 
a a a EE 1 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Transmission Control Module (TCM) monitors the input voltage from the primary pulley pressure sensor. When 
the voltage is below a predetermined limit a DTC will set. 


• When Monitored: 
Ignition on, system voltage between 9.0 and 16.0 volts. 
Transmission temperature greater than -20? C (-4? F) 
No active DTCs from the following: 


e Primary Oil Pressure Sensor High 
e Sensor ground 


e Set Condition: 
When the monitored voltage drops below 0.09 volts for the period of 5 seconds. 


Possible Causes 


(T72) 5 VOLT SUPPLY CIRCUIT OPEN 
(T21) PRIMARY PRESSURE SENSOR SIGNAL CIRCUIT OPEN 


(T21) PRIMARY PRESSURE SENSOR SIGNAL CIRCUIT SHORT TO GROUND 
PRIMARY PRESSURE SENSOR 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK THE PRIMARY PRESSURE SENSOR VOLTAGE 
With the scan tool, read the Primary Pulley Pressure Sensor voltage. 


Is the voltage below 0.09 volts? 


Yes >> Со То 2 
Мо >> Со То 7 


2. CHECK THE (T72) 5 VOLT SUPPLY CIRCUIT 
Turn the ignition off to the lock position. 


Measure the voltage of the (T72) 5 Volt Supply circuit in the Transmis- — 
sion Solenoid/Pressure Switch Assembly harness connector. 


Disconnect the Transmission Solenoid/Pressure Switch Assembly har- ан 

ness connector. x 

Ignition on, engine not running. Х (902) 
лыы | 
perennem 


Is the voltage 5.0 volts (+ 0.2 volts)? 


Yes >> Go То 3 ASSEMBLY- 


No >> Go To 6 TRANSMISSION 
SOLENOID/ 
PRESSURE 


SWITCH 8171b0a1 


РМ-------------------- AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS 


3. CHECK THE (T21) PRIMARY PRESSURE SENSOR SIGNAL CIRCUIT 


21 - 201 


Turn the ignition off to the lock position. 

Disconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 

Ignition on, engine not running. 

Connect a jumper wire between the (T21) Primary Pressure Sensor Sig- 
nal circuit and the (T72) 5 Volt Supply circuit in the Transmission Sole- 
noid/Pressure Switch Assembly harness connector. 


With the scan tool, read the Primary Pulley Pressure Sensor voltage. 
Is the voltage 5.0 volts (+ 0.2 volts)? 
Yes >> Replace CV Transmission or replace the Primary Pressure 


Sensor (Valve Body) per the Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Со То 4 


18 
ASSEMBLY- 
TRANSMISSION 
SOLENOID/ 
PRESSURE 


SWITCH 8182dd94 


4. CHECK THE (T21) PRIMARY PRESSURE SENSOR SIGNAL CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. 


Measure the resistance of the (T21) Primary Pressure Sensor Signal 
circuit between the TCM C2 harness connector and the Transmission 
Solenoid/Pressure Switch Assembly harness connector. 


Is the resistance above 5.0 ohms? 
Yes >> Repair the (T21) Primary Pressure Sensor Signal circuit for 


an open or high resistance. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Со To 5 


| == ша 


ASSEMBLY- 
TRANSMISSION 
SOLENOID/ 
PRESSURE 
SWITCH 


MODULE- 
TRANSMISSION 
CONTROL с2 
(СУТ) 81824498 


21- 202 AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS PM 
5. CHECK THE (T21) PRIMARY PRESSURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 
Measure the resistance between ground and the (T21) Primary Pres- 

sure Sensor Signal circuit. I 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (T21) Primary Pressure Sensor Signal circuit for 
a short to ground. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


6. CHECK THE (T72) 5 VOLT SUPPLY CIRCUIT FOR AN OPEN 


Ө) 


1 
у 18 
18 
ASSEMBLY- 
TRANSMISSION 
SOLENOID/ 
PRESSURE 


SWITCH 


MODULE- 
TRANSMISSION 
CONTROL C2 
(сут) 


8182е080 


While back probing, measure the voltage of the (T72) 5 Мой Supply cir- 
cuit in Transmission Solenoid/Pressure Switch Assembly harness con- 
nector. 


Is the voltage 5.0 volts (+ 0.2 volts)? 


Yes >> Repair Ше (T72) 5 Volt Supply circuit for an open or high 
resistance. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 


MODULE- 
22 TRANSMISSION 
CONTROL C2 
(сут) 


8182dd8d 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 


STANDARD PROCEDURE) 


РМ ——————————————— AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS 21-203 


ra INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


21 - 204 


AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS 


P0843-PRIMARY OIL PRESSURE SENSOR CIRCUIT HIGH 


PM 
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For a complete wiring diagram Refer to Section 8W. 


РМ AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS 21-205 
Theory of Operation 


The Transmission Control Module (TCM) monitors the input voltage from the primary pulley pressure sensor. When 
the voltage is above a predetermined limit a DTC will set. 
е When Monitored: 
Ignition on, system voltage between 9.0 and 16.0 volts. 
Transmission temperature greater than -20? C (-4? F) 
No active DTCs from the following: 
e Primary Oil Pressure Sensor Low 
e Sensor ground 
e Set Condition: 
When the monitored voltage rises above 4.7 volts for the period of 5 seconds. 


Possible Causes 


(T72) 5 VOLT SUPPLY CIRCUIT SHORT TO VOLTAGE 


(T21) PRIMARY PRESSURE SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 
PRIMARY PRESSURE SENSOR 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK THE PRIMARY PRESSURE SENSOR VOLTAGE 
With the scan tool, read the Primary Pulley Pressure Sensor voltage. 


Is the voltage greater than 4.7 volts? 


Yes >> Go То 2 
Мо >> Со То 6 


2. CHECK THE (T72) 5 VOLT SUPPLY CIRCUIT 
Turn the ignition off to the lock position. 


Measure the voltage of the (T72) 5 Volt Supply circuit in the Transmis- — 
sion Solenoid/Pressure Switch Assembly harness connector. 


Disconnect the Transmission Solenoid/Pressure Switch Assembly har- «ан 

ness connector. x 

Ignition on, engine not running. Х (C2) 
гана : 
ey 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Go To 3 ASSEMBLY- 


No >> Со То 5 TRANSMISSION 
SOLENOID/ 
PRESSURE 


SWITCH 8171b0a1 
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3. CHECK THE (T21) PRIMARY PRESSURE SENSOR SIGNAL CIRCUIT 


Turn the ignition off to the lock position. 

Disconnect the Transmission Solenoid/Pressure Switch Assembly harness connector. 
Ignition on, engine not running. 

With the scan tool, read the Primary Pulley Pressure Sensor voltage. 


Does the scan tool read any voltage? 


Yes >> Go То 4 


No >> Нерасе CV Transmission or replace the Primary Pressure Sensor (Valve Body) per the Service Infor- 
mation. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


4. CHECK THE (T21) PRIMARY PRESSURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 
Turn the ignition off to the lock position. 


Disconnect the TCM C2 harness connector. T 


Ignition on, engine not running. 

Measure the voltage of the (T21) Primary Pressure Sensor Signal cir- (62) 

сий. -- » са o3 
——À 


Is there any voltage present? 


Yes >> Repair the (T21) Primary Pressure Sensor Signal circuit for 


a short to voltage. "—: 18 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- TRANSMISSION 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD SOLENOID/ 
PROCEDURE) jog 


No >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


MODULE- 
TRANSMISSION 
CONTROL C2 
(CVT) 8182e1ac 
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5. CHECK THE (T72) 5 VOLT SUPPLY CIRCUIT FOR A SHORT TO VOLTAGE 


Turn the ignition off to the lock position. 


Disconnect the TCM C2 harness connector. 
gnition on, engine not running. 
Measure the voltage of the (T72) 5 Volt Supply circuit in the Transmis- А (02) 
— 5 
— о 
ey 


sion Solenoid/Pressure Switch Assembly harness connector. 


Is there any voltage present? 2 ip 
Yes >> Repair Ше (T72) 5 Volt Supply circuit for a short to voltage. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- m 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD TRANSMISSION 
PROCEDURE) о 
PRESSURE 
No >> Using the schematics as a guide, check the Transmission SWITCH 8171b0a1 


Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


21 - 208 


AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS 


P0847-SECONDARY OIL PRESSURE SENSOR CIRCUIT LOW 


PM 
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For a complete wiring diagram Refer to Section 


8W. 


РМ AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS 21-209 
Theory of Operation 


The Transmission Control Module (TCM) monitors the input voltage from the secondary pulley pressure sensor. 
When the voltage is below a predetermined limit a DTC will set. 
е When Monitored: 
Ignition on, system voltage between 9.0 and 16.0 volts. 
Transmission temperature greater than -20? C (-4? F) 
No active DTCs from the following: 
e Primary Oil Pressure Sensor High 
e Sensor ground 
e Set Condition: 
When the monitored voltage drops below 0.09 volts for the period of 5 seconds. 


Possible Causes 


(T72) 5 VOLT SUPPLY CIRCUIT OPEN 
(T50) SECONDARY PRESSURE SENSOR SIGNAL CIRCUIT OPEN 


(T50) SECONDARY PRESSURE SENSOR SIGNAL CIRCUIT SHORT TO GROUND 
INTERNAL TRANSMISSION 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK THE SECONDARY PRESSURE SENSOR VOLTAGE 
With the scan tool, read the Secondary Pulley Pressure Sensor voltage. 


Is the voltage below 0.09 volts? 


Yes >> Со То 2 
Мо >> Со То 7 


2. CHECK THE (T72) 5 VOLT SUPPLY CIRCUIT 


Turn the ignition off to the lock position. 


Measure the voltage of the (T72) 5 Volt Supply circuit in the Transmis- — 
sion Solenoid/Pressure Switch Assembly harness connector. 


Disconnect the Transmission Solenoid/Pressure Switch Assembly har- ан 

ness connector. x 

Ignition on, engine not running. Х (902) 
лыы | 
perennem 


Is the voltage 5.0 volts (+ 0.2 volts)? 


Yes >> Go То 3 ASSEMBLY- 


No >> Go To 6 TRANSMISSION 
SOLENOID/ 
PRESSURE 


SWITCH 8171b0a1 


21- 210 AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS 


З. CHECK THE (150) SECONDARY PRESSURE SENSOR SIGNAL CIRCUIT 


PM 


Turn the ignition off to the lock position. 

Disconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 

Ignition on, engine not running. 

Connect a jumper wire between the (T50) Secondary Pressure Sensor 
Signal circuit and the (T72) 5 Volt Supply circuit in the Transmission 
Solenoid/Pressure Switch Assembly harness connector. 

With the scan tool, read the Secondary Pulley Pressure Sensor voltage. 


Is the voltage 5.0 volts (+ 0.2 volts)? 


Yes >> Replace CV Transmission or replace the Secondary Pres- 


sure Sensor (Valve Body) per the Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Со То 4 


ASSEMBLY- 
TRANSMISSION 
SOLENOID/ 
PRESSURE 
SWITCH 


BLACK xr 


8182e1e1 


4. CHECK THE (T50) SECONDARY PRESSURE SENSOR SIGNAL CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 

Disconnect the TCM C2 harness connector. 

Measure the resistance of the (T50) Secondary Pressure Sensor Signal 
circuit between the TCM C2 harness connector and the Transmission 
Solenoid/Pressure Switch Assembly harness connector. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (T50) Secondary Pressure Sensor Signal circuit 


for an open or high resistance. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Go To 5 


ASSEMBLY- 
TRANSMISSION 
SOLENOID/ 
PRESSURE 
SWITCH 


r3 ЕМ; 


MODULE- 
TRANSMISSION 
CONTROL C2 
(сут) 


13 


8182е1с6 
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5. CHECK THE (T50) SECONDARY PRESSURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (T50) Secondary Pres- 
sure Sensor Signal circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (T50) Secondary Pressure Sensor Signal circuit 
for a short to ground. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


6. CHECK THE (T72) 5 VOLT SUPPLY CIRCUIT FOR AN OPEN 


тъ 1 
== 5 1 о < 


СЕ 
22 18 


ASSEMBLY- 
TRANSMISSION 
SOLENOID/ 
PRESSURE 
SWITCH 


MODULE- 
TRANSMISSION 

CONTROL C2 
(СУТ) 8182e1cf 


While back probing, measure the voltage of the (T72) 5 Volt Supply cir- 
cuit in Transmission Solenoid/Pressure Switch Assembly harness con- 
nector. 


Is the voltage 5.0 volts (+ 0.2 volts)? 


Yes >> Repair Ше (T72) 5 Volt Supply circuit for an open or high 
resistance. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 


MODULE- 
22 TRANSMISSION 
CONTROL C2 
(сут) 


8182dd8d 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 


STANDARD PROCEDURE) 


21-212 A AUTOMATIC - CVT-ELECTRICAL ПАВМО ПСВ РМ 


ra INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


No >> Test Complete. 


РМ AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS 21-213 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Transmission Control Module (TCM) monitors the input voltage from the secondary pulley pressure sensor. 
When the voltage is above a predetermined limit a DTC will set. 


• When Monitored: 
Ignition on, system voltage between 9.0 and 16.0 volts. 
Transmission temperature greater than -20? C (-4? F) 
No active DTCs from the following: 


e Secondary Oil Pressure Sensor Low 
e Sensor ground 


• Set Condition: 
When the monitored voltage rises above 4.7 volts for the period of 5 seconds. 


Possible Causes 


(T72) 5 VOLT SUPPLY CIRCUIT SHORT TO VOLTAGE 


(T50) SECONDARY PRESSURE SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 
SECONDARY PRESSURE SENSOR 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK THE SECONDARY PRESSURE SENSOR VOLTAGE 
With the scan tool, read the Secondary Pulley Pressure Sensor voltage. 


Is the voltage greater than 4.7 volts? 


Yes >> Go То 2 
Мо >> Со То 6 


2. CHECK THE (T72) 5 VOLT SUPPLY CIRCUIT 
Turn the ignition off to the lock position. 


Measure the voltage of the (T72) 5 Volt Supply circuit in the Transmis- — 
sion Solenoid/Pressure Switch Assembly harness connector. 


Disconnect the Transmission Solenoid/Pressure Switch Assembly har- (EB 

ness connector. x 

Ignition on, engine not running. Х (C2) 
гана : 
ey 


Is the voltage between 4.5 and 5.5 volts? 


Yes >> Go To 3 ASSEMBLY- 


No >> Со То 5 TRANSMISSION 
SOLENOID/ 
PRESSURE 


каН 8171b0a1 


РМ AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS 21-215 
d. CHECK THE (T50) SECONDARY PRESSURE SENSOR SIGNAL CIRCUIT 
Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid/Pressure Switch Assembly harness connector. 
Ignition on, engine not running. 
With the scan tool, read the Secondary Pulley Pressure Sensor voltage. 
Does the scan tool read any voltage? 
Yes >> Go То 4 
No >> Heplace CV Transmission or replace the Secondary Pressure Sensor (Valve Body) per the Service 
Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


4. CHECK THE (T50) SECONDARY PRESSURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 
Turn the ignition off to the lock position. 


Disconnect the TCM C2 harness connector. 


BLACK 
Ignition on, engine not running. 7 чат 
Measure the voltage of the (150) Secondary Pressure Sensor Signal (62) 
circuit. = Ж "s 
Is there any voltage present? pM 
22 18 


Yes >> Repair the (T50) Primary Pressure Sensor Signal circuit for 


a short to voltage. 


ASSEMBLY- 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - СУТ - STANDARD 
PROCEDURE) 


Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> 


TRANSMISSION 
SOLENOID/ 
PRESSURE 

SWITCH 


MODULE- 
TRANSMISSION 
CONTROL C2 
(сут) 


8182e1bd 
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5. CHECK THE (Т72) 5 VOLT SUPPLY CIRCUIT FOR А SHORT TO VOLTAGE 


Turn the ignition off to the lock position. 


Disconnect the TCM C2 harness connector. 

| | | | \ 2 

gnition on, engine not running. 

Measure the voltage of the (T72) 5 Volt Supply circuit in the Transmis- А (62) 
oy | 
meeer 


sion Solenoid/Pressure Switch Assembly harness connector. = 
15 there any voltage present? 


22 18 
Yes >> Repair the (T72) 5 Volt Supply circuit for a short to voltage. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- абат 
MISSION/TRANSAXLE/AUTOMATIC - СУТ - STANDARD TRANSMISSION 
PROCEDURE) SOLENOID! 
PRESSURE 
No >> Using the schematics as a guide, check the Transmission SWITCH 8171b0a1 


Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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P0962-PRESSURE CONTROL SOLENOID A CONTROL CIRCUIT LOW 


21 - 217 


ASSEMBLY. 
TRANSMISSION 
SOLENOID/ 
PRESSURE 
SWITCH 
LINE SECONDARY Tec 
PRESSURE PRESSURE тсс ON/OFF 
SOLENOID SOLENOID SOLENOID SOLENOID 
CONTROL CONTROL CONTROL CONTROL 
1 2 3 4 
120 тї T59 T60 
18 18 18 18 
DGILB YLDB YLAB YLIGY 
1A C1 2де зле (де 
ГЕ SECONDARY Tee тсс 1 10 
| PRESSURE PRESSURE SOLENOID ОМОЕЕ | евитној 
| SOLENOID SOLENOID CONTROL SOLENOID 
CONTROL CONTROL CONTROL 


WHITE 
— BLACK | 
5 1 | | 
2 (LJ 18 H 
ни Ц 
24 19 
ASSEMBLY- - 
TRANSMISSION MODULE. 
аиа TRANSMISSION 
CONTROL C1 
SWITCH 


(CVT) 


81722422 


For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Transmission Control Module (TCM) regulates the line pressure by pulsing the line pressure solenoid. The TCM 
monitors the line pressure solenoid voltage and current draw during operation. 
e When Monitored: 
Ignition on with a system voltage between 9.0 and 16.0 volts. 
e Set Condition: 
If the monitored line pressure solenoid voltage is less than 70% of the target line pressure solenoid voltage for 
the period of 1.0 second. 


Possible Causes 


(T20) LINE PRESSURE SOLENOID CONTROL CIRCUIT SHORT TO GROUND 


LINE PRESSURE SOLENOID 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 


Yes >> Go To 2 
No >> Go To 4 


2. CHECK THE (T20) LINE PRESSURE SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 
Turn the ignition off to the lock position. 


Disconnect the TCM C1 harness connector. 


O EL 
Disconnect the Transmission Solenoid/Pressure Switch Assembly har- С) 
ness connector. 


E 
Measure the resistance between ground and the (T20) Line Pressure = 5 1 (00) 
Solenoid Control circuit. лесе 
Is the resistance below 5.0 ohms? = 1s 


Yes >> Repair the (T20) Line Pressure Solenoid Control circuit for a 


short to ground. ASSEMBLY- 
TRANSMISSION 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- SOLENOID/ 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 2. 
PROCEDURE) 
No >> Со То 3 s WHITE 


MODULE- 
TRANSMISSION 
CONTROL C1 


dai 8182ecf7 
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3. CHECK THE (T20) LINE PRESSURE SOLENOID CONTROL CIRCUIT 


Turn the ignition off to the lock position. 


Reconnect the TCM C1 harness connector. мери 
Ignition on, engine not running. 1 
With the scan tool actuate the Line Pressure Solenoid. , (C2) 
Using a test light connected to ground, check the (T20) Line Pressure (diac ° 
Solenoid Control circuit in the Transmission Solenoid/Pressure Switch т c " 
Assembly harness connector. 
NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 2 

Does Ше test light illuminate brightly? SOLENOID/ 

PRESSURE 

Yes >> Replace the Line Pressure Solenoid (Valve Body) or the SWITCH 8182ecf0 


CVT per the Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 

No >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


4. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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P0963-PRESSURE CONTROL SOLENOID A CONTROL CIRCUIT HIGH 
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TRANSMISSION 
SOLENOID/ 
PRESSURE 
SWITCH 
LINE SECONDARY тсс 
PRESSURE PRESSURE тсс ON/OFF 
SOLENOID SOLENOID SOLENOID SOLENOID 
CONTROL CONTROL CONTROL CONTROL 
1 2 3 4 
720 19 759 160 
18 18 18 18 
DGILB YLIDB YLILB YLIGY 
ict зде 34 €1 shor 
ГО ин SECONDARY тсс тсс 1 10 
| | PRESSURE PRESSURE SOLENOID ON/OFF оон 
| SOLENOID SOLENOID CONTROL SOLENOID 
CONTROL CONTROL CONTROL 
WHITE 
— BLACK м 
5 | 9 1 
2 (LJ 18 
MET 
24 19 
ASSEMBLY- = 
m кош. 
Ц TRANSMISSION 
PRESSURE 
CONTROL C1 
SWITCH eu 
( ) 81722422 


For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Transmission Control Module (TCM) regulates the line pressure by pulsing the line pressure solenoid. The TCM 
monitors the line pressure solenoid voltage and current draw during operation. 
е When Monitored: 
Ignition on with a system voltage between 9.0 and 16.0 volts. 
No Line Pressure Solenoid Circuit Low DTC present. 
e Set Condition: 
When the target line pressure solenoid current is greater than 0.75 amps while the monitored line pressure 
solenoid current is less than 0.4 amps for the period of 5.0 seconds. 


Possible Causes 


(T20) LINE PRESSURE SOLENOID CONTROL CIRCUIT SHORT TO VOLTAGE 


(T20) LINE PRESSURE SOLENOID CONTROL CIRCUIT OPEN 
LINE PRESSURE SOLENOID 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go To2 
No >> Go To 6 


2. CHECK THE (T20) LINE PRESSURE SOLENOID CONTROL CIRCUIT 
Turn the ignition off to the lock position. 


Disconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 


Ignition on, engine not running. 
With the scan tool, actuate the Line Pressure Solenoid. 


petuum 
Using a test light connected to ground, check the (T20) Line Pressure " Ss " 
Solenoid Control circuit in the Transmission Solenoid/Pressure Switch 
Assembly harness connector. 
NOTE: The test light must illuminate brightly. Compare the bright- 2. 
ness to that of a direct connection to Ше battery. СЕНОВО 
Does Ше test light illuminate brightly? PRESSURE 


SWITCH 8182ecf0 


Yes >> Go To 3 


No >> Go То 5 
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2. CHECK THE (T20) LINE PRESSURE SOLENOID CONTROL CIRCUIT FOR А SHORT TO VOLTAGE 
With the scan tool, stop the actuation of the Line Pressure Solenoid. 


Turn the ignition off to the lock position. T 
Disconnect the TCM C1 harness connector. BLACK 
5 


Ignition on, engine not running. 
Measure the voltage of the (T20) Line Pressure Solenoid Control circuit. 
Is the voltage above .05 volts? ЛЕВЕЛ 


Yes >> Repair the (T20) Line Pressure Solenoid Control circuit for a 22 18 
short to voltage. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 


ASSEMBLY- 


MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD TRANSMISSION 
PROCEDURE) SOLENOID/ 

PRESSURE 

No >> Go To 4 SWITCH 


24 


MODULE- 


TRANSMISSION 


CONTROL C1 
ern 81821058 


4. CHECK THE LINE PRESSURE SOLENOID 


Turn the ignition off to the lock position. 
Reconnect the Transmission Solenoid/Pressure Switch Assembly harness connector. 


Measure the resistance between ground and the (T20) Line Pressure Solenoid Control circuit in the TCM C1 har- 
ness connector. 


Is the resistance between 3.0 and 9.0 ohms? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Нерасе the CV Transmission or replace the Line Pressure Solenoid (Valve Body) per the Service Infor- 
mation. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 
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5. CHECK THE (T20) LINE PRESSURE ЗОГЕМОШ CONTROL CIRCUIT FOR AN OPEN 
Turn the ignition off to the lock position. 


Measure the resistance of the (T20) Line Pressure Solenoid Control cir- 
cuit between the TCM C1 harness connector and the Transmission [0] sin =” 
Solenoid/Pressure Switch Assembly harness connector. } 0) 
Is Ше resistance above 5.0 ohms? 5 ZK m. 
Yes >> Repair the (T20) Line Pressure Solenoid Control circuit for DLL 
an open. - 7 
Perform СУТ VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD ASSEMBLY- 
PROCEDURE) TRANSMISSION 
SOLENOID/ 
No >> Using the schematics as a guide, check the Transmission PRESSURE 
Control Module (TCM) terminals for corrosion, damage, or а, 
terminal push out. Pay particular attention to all power and ж wee A 


ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 24 


MODULE- 
TRANSMISSION 
CONTROL C1 
(сут) 


81821007 


6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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TRANSMISSION 
SOLENOID/ 
PRESSURE 
SWITCH 
LINE SECONDARY тсс 
PRESSURE PRESSURE тсс ON/OFF 
SOLENOID SOLENOID SOLENOID SOLENOID 
CONTROL CONTROL CONTROL CONTROL 
1 2 3 4 
720 19 759 160 
18 18 18 18 
DGILB YLIDB YLILB YLIGY 
ict зде 34 €1 shor 
ГО ин SECONDARY тсс тсс 1 10 
| | PRESSURE PRESSURE SOLENOID ON/OFF оон 
| SOLENOID SOLENOID CONTROL SOLENOID 
CONTROL CONTROL CONTROL 
WHITE 
— BLACK м 
5 | 9 1 
2 (LJ 18 
MET 
24 19 
ASSEMBLY- = 
m кош. 
Ц TRANSMISSION 
PRESSURE 
CONTROL C1 
SWITCH eu 
( ) 81722422 


For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Transmission Control Module (TCM) regulates the secondary pressure by pulsing the secondary pressure sole- 
noid. The TCM monitors the secondary pressure solenoid voltage and current draw during operation. 
е When Monitored: 
Ignition on with a system voltage between 9.0 and 16.0 volts.. 
e Set Condition: 
If the monitored secondary pressure solenoid voltage is less than 7096 of the target secondary pressure sole- 
noid voltage for the period of 1.0 second. 


Possible Causes 


(T19) SECONDARY PRESSURE SOLENOID CONTROL CIRCUIT SHORT TO GROUND 


SECONDARY PRESSURE SOLENOID 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 


Yes >> Go То 2 
Мо >> Со То 4 


2. CHECK THE (T19) SECONDARY PRESSURE SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 
Turn the ignition off to the lock position. 

Disconnect the TCM C1 harness connector. T 
Disconnect the Transmission Solenoid/Pressure Switch Assembly har- СД ee 


ness connector. 
Measure the resistance between ground and the (T19) Secondary Pres- 


2 (Co) 
sure Solenoid Control circuit. 5 FX 1 


Doini 
15 the resistance below 5.0 ohms? pre 
22 18 
Yes >> Repair the (T19) Secondary Pressure Solenoid Control cir- 
cuit for a short to ground. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 222. 
MISSION/TRANSAXLE/AUTOMATIC - СУТ - STANDARD SOLENOID 
PROCEDURE) PRESSURE 
No >> Go To 3 Pa WHITE 2 


24 


MODULE- 
TRANSMISSION 
CONTROL C1 
(сут) 81836607 


21-226 AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS ———————————————————————— РМ 


З. CHECK THE (T19) SECONDARY PRESSURE ЗОГЕМОШ CONTROL CIRCUIT 


Turn the ignition off to the lock position. 

Reconnect the TCM C1 harness connector. 

Ignition on, engine not running. 

With the scan tool actuate the Secondary Pressure Solenoid. 


Using a test light connected to ground, check the (T19) Secondary > ? 
Pressure Solenoid Control circuit in the Transmission Solenoid/Pressure 5 1 
Switch Assembly harness connector. еселі 
NOTE: The test light must illuminate brightly. Compare the bright- Е Р 
ness to that of a direct connection to Ше battery. 
Does the test light illuminate brightly? ASSEMBLY- 
TRANSMISSION 
Yes >> Replace the CV Transmission or repair or replace the Sec- SOLENOID/ 81836с11 
ondary Pressure Solenoid (Valve Body) per the Service --О"ПЯМ 
Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 

No >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


4. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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P0967-PRESSURE CONTROL SOLENOID B CONTROL CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Transmission Control Module (TCM) regulates the secondary pressure by pulsing the secondary pressure sole- 
noid. The TCM monitors the secondary pressure solenoid voltage and current draw during operation. 

e When Monitored: 


Ignition on with a system voltage between 9.0 and 16.0 volts. 
No Secondary Pressure Solenoid Low DTC present. 
• Set Condition: 
When the target secondary pressure solenoid current is greater than 0.75 amps while the monitored secondary 
pressure solenoid current is less than 0.4 amps for the period of 5 seconds. 


Possible Causes 
(T19) SECONDARY PRESSURE SOLENOID CONTROL CIRCUIT SHORT TO VOLTAGE 


(T19) SECONDARY PRESSURE SOLENOID CONTROL CIRCUIT OPEN 
SECONDARY PRESSURE SOLENOID 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go To2 
No >> Go To 6 


2. CHECK THE (T19) SECONDARY PRESSURE SOLENOID CONTROL CIRCUIT 
Turn the ignition off to the lock position. 


Disconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 


Ignition on, engine not running. 


With the scan tool, actuate the Secondary Pressure Solenoid. t E 
Using a test light connected to ground, check the (T19) Secondary 5 1 
Pressure Solenoid Control circuit in the Transmission Solenoid/Pressure еселі 

Switch Assembly harness connector. 22 18 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. "—— 

Does the test light illuminate brightly? TRANSMISSION 
SOLENOID/ 81836с11 


Уез >> Go ү вевеенве 


Мо >> Со То 5 
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2. CHECK THE (T19) SECONDARY PRESSURE SOLENOID CONTROL CIRCUIT FOR А SHORT ТО 
VOLTAGE 


With the scan tool, stop the actuation of the Secondary Pressure Sole- 


noid. 


Turn the ignition off to the lock position. "m JE, 
Disconnect the TCM C1 harness connector. (C2) 


2 1 
Ignition on, engine not running. У 
Measure the voltage of the (T19) Secondary Pressure Solenoid Control 5 1 
circuit. Кошык 
Is the voltage above .05 volts? 7 m 

Yes >> Repair the (T19) Secondary Pressure Solenoid Control cir- 

cuit for a short to voltage. Mis ee" 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- SOLENOID/ 

MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD possa 

PROCEDURE) "m WHITE — 2 


No >> Со То 4 


24 


MODULE- 
TRANSMISSION 
CONTROL C1 
(сут) 81836с55 


4. CHECK THE SECONDARY PRESSURE SOLENOID 


Turn the ignition off to the lock position. 
Reconnect the Transmission Solenoid/Pressure Switch Assembly harness connector. 


Measure the resistance between ground and the (T19) Secondary Pressure Solenoid Control circuit in the TCM C1 
harness connector. 


Is the resistance between 3.0 and 9.0 ohms? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Нерасе the CV Transmission or replace the Secondary Pressure Solenoid (Valve Body) per the Service 
Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 
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5. CHECK THE (T19) SECONDARY PRESSURE SOLENOID CONTROL CIRCUIT FOR AN OPEN 
Turn the ignition off to the lock position. 

Measure the resistance of the (T19) Secondary Pressure Solenoid Con- {5} 
trol circuit between the TCM C1 harness connector and the Transmis- C 2] 

sion Solenoid/Pressure Switch Assembly harness connector. 


BLACK ( 

ж (бо) 

Is the resistance above 5.0 ohms? ° ој 
5 


Yes >> Repair the (T19) Secondary Pressure Solenoid Control cir- pue 
cuit for an open. pre 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- a 5 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 


PROCEDURE) ASSEMBLY- 
No >> Using the schematics as a guide, check the Transmission Х- 
Control Module (ТСМ) terminals for corrosion, damage, or PRESSURE 
terminal push out. Pay particular attention to all power and Ww АЕ ФЕ 2 


ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 24 


v. 


MODULE- 

TRANSMISSION 

CONTROL C1 
(сут) 
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6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Transmission Control Module (TCM) calculates the checksum in the EEPROM and compares it to the stored 
checksum value. If the calculated checksum value does not match the stored checksum value the TCM sets the 
DTC and illuminates the MIL. 
e When Monitored: 
One time at every ignition on cycle. 
e Set Condition: 
When the calculated checksum does not equal the stored checksum configuration or loss of power to the con- 
troller. It takes one trip of problem identification to set the MIL. 


Possible Causes 


WRONG VEHICLE CALIBRATION 


FUSED В(+), TRANSMISSION CONTROL OUTPUT, AND/OR GROUND OPEN 
TRANSMISSION CONTROL MODULE (TCM) 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


1 . CHECK TO SEE IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 


Is the status Active for P161B? 


Yes >> Go То З 
No >> Go To 2 


2. CHECK FOR OTHER DTCS 
With the scan tool, read Transmission DTCs. 
Is the status Active for P0602? 


Yes >> Refer to the Transmission category and perform diagnostic procedure for P0602. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go To 3 


3: CHECK THE TCM 


Has the TCM been flashed, a new TCM installed or the battery or TCM disconnected with the ignition in 
the On or Accessory position? 


Yes >> This is a normal condition. Cycle the ignition off for 4 seconds and turn the ignition back on. Erase 
DTCs and cycle the ignition off again for 4 seconds and turn the ignition back on. Read TCM DTCs. If 
the DTC resets and remains active - Go To 4. If the DTC does not reset perform CVT TRANSMISSION 
VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. 
е 


NOTE: А loss of the ТСМ Fused В(+), ТСМ ground, and/or the Transmission Control Output circuits сап 
cause this fault to set. 
Check for any Service Bulletins for possible causes that may apply. If no problems are found, replace 
and program the TCM per the Service Information. 


Perform CVT TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - CVT - STANDARD PROCEDURE) 
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4. CHECK IF THE RIGHT PART NUMBER IS USED 


With the scan tool, check the TCM part number and compare it to the vehicle configuration. 


Does the controller have the right part number? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 


damage, or terminal push out. Pay particular attention to all power and ground circuits. 
е 


NOTE: А loss of the ТСМ Fused В(+), ТСМ ground, and/or the Transmission Control Output circuits сап 
cause this fault to set. 
Check for any Service Bulletins for possible causes that may apply. If no problems are found, replace 
and program the TCM per the Service Information. 


Perform CVT TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - CVT - STANDARD PROCEDURE) 


No »» Do to the configuration mismatch the controller will need to be replaced with the proper part number for 
the configuration of the vehicle. Replace and program the TCM per the Service Information. 


Perform CVT TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - CVT - STANDARD PROCEDURE) 
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8171b0e4 


For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Oil Temperature Sensor , Primary and Secondary Oil Pressure Sensor and the Input Speed Sensor use a com- 
mon ground circuit that returns to the Transmission Control Module (TCM). If all of these circuits show an open 
(high voltage) the DTC will set. 
е When Monitored: 
With the ignition on and a system voltage between 9.0 and 16.0 volts. 


• Set Condition: 
When all are present for the period of 200 msec: 


e Transmission Fluid Temperature Sensor voltage is greater than 2.5 volts. 
e Primary Pressure Sensor voltage greater than 5.0 volts. 
e Secondary Pressure Sensor voltage is greater than 5.0 volts 


Possible Causes 


(T13) SENSOR GROUND CIRCUIT OPEN 


INTERNAL TRANSMISSION 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go То2 
Мо >> Со То 4 
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2. CHECK THE (T13) SENSOR GROUND CIRCUIT FOR AN OPEN 
Turn the ignition off to the lock position. 


Disconnect the TCM C2 harness connector. {5k 
Disconnect the Transmission Solenoid/Pressure Switch Assembly har- [0] BLADE 


ness connector. : (бој 

Measure the resistance of the (T13) Sensor Ground circuit between the P 

TCM C2 harness connector and the Transmission Solenoid/Pressure 5 1 

Switch Assembly harness connector. 

Is the resistance above 5.0 ohms? 22 са 18 

Yes »» Hepair the (T13) Sensor Ground circuit for an open. "T 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 2. 
MISSION/TRANSAXLE/AUTOMATIC - СУТ - STANDARD SOLENOIDS 
PROCEDURE) PRESSURE 


No >> Go To 3 


MODULE- 
TRANSMISSION 
CONTROL C2 
(СУТ) 8181Юе8 


З. CHECK THE (T13) SENSOR GROUND CIRCUIT FOR AN OPEN INTERNALLY 


Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and ground circuits. Check for any Service Bulletins for pos- 
sible causes that may apply. If no problems are found, replace and program the TCM per the Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


Does the DTC reset during the Verification procedure? 


Yes >> Replace the CV Transmission or repair the valve body (internal wiring) per the Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


No >> Test Complete. 


4. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 

Were there any problems found? 


Yes >> Repair as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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P1679-CALIBRATION NOT LEARNED 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The first time the vehicle is started, the Transmission Control Module (TCM) receives hydraulic calibration data from 
an external EEPROM (located in the transmission) and stores this information in the EEPROM of the TOM. If there 
is no stored hydraulic calibration stored in the TCM this DTC will set. It takes one failure to turn on the MIL. 
е When Monitored: 
Ignition on with a system voltage between 9.0 and 16.0 volts. 
• Set Condition: 
The ТСМ is unable to read the hydraulic calibration data stored in the ТСМ EEPROM for the period of 5.0 
seconds. 


Possible Causes 


OTHER TRANSMISSION DTCS PRESENT 


TRANSMISSION RELEARN PERFORMED 
TRANSMISSION CONTROL MODULE 
CV TRANSMISSION REPLACED 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 

With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC? 

Yes >> Go To2 

No >> Go То 4 


2. CHECK FOR OTHER DTCS 
With the scan tool, read Transmission DTCs. 
Is the DTC U1146-LOST COMMUNICATION WITH EXTERNAL MEMORY also present? 


Yes >> Hefer to the Transmission Diagnosis and Testing category and perform diagnostics for U1146-LOST 
COMMUNICATION WITH EXTERNAL MEMORY. 


No >> Go To З 


Э. СНЕСК ТНЕ ТСМ 


Наз Ше Transmission Control Module (ТСМ), the CV Transmission been replaced, ог а Transmission 
relearn procedure been performed? 


Yes >> Сусе the ignition off for 5 seconds and then back on. Erase the ОТС and cycle the ignition again. If the 
DTC still remains active, check the Transmission Control Module (TCM) terminals for corrosion, dam- 
age, or terminal push out. Pay particular attention to all power and ground circuits. Check for any Ser- 
vice Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
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Service Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


4. INTERMITTENT WIRING AND CONNECTORS 


If the DTC is not active, erase the DTC and perform the CVT VERIFICATION TEST. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Did the DTC P1679-CALIBRATION NOT LEARNED reset? 


Yes >> Go То 2 
No >> Test Complete. 
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P167A-CALIBRATION MISMATCH 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


During the initial ignition on, the Transmission Control Module (TCM) receives the calibrated data from the EEPROM 
assembly inside the transmission and stores this information in the EEPROM of the TCM. At every ignition on, the 
TCM compares the stored data in the EEPROM to the transmitted data from the EEPROM in the transmission. If 
the calibration data does not match the DTC will set and the MIL will illuminate after one failure. 
е When Monitored: 
One time at initial ignition on with a system voltage between 9.0 and 16.0 volts. 
e Set Condition: 
If the TCM stored calibration does not match the EEPROM assembly in the transmission. This DTC requires 
only one problem identification to set the MIL. 


Possible Causes 
TRANSMISSION CONTROL MODULE RELEARN PROCEDURE NOT PERFORMED 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . PERFORM TCM RELEARN PROCEDURE 


View repair 


Repair 
This is an informational DTC indicating that the TCM, CV Transmission, or the CV Transmission internal 
controller (valve body) was replaced without being calibrated. With the scan tool perform a ТСМ relearn 
procedure. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 
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P1702-PRIMARY OIL PRESSURE SENSOR / SECONDARY OIL PRESSURE SENSOR 
CORRELATION 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 
The Transmission Control Module (TCM) monitors the correlation between the primary and secondary pressure sen- 
sors. If the correlation between the sensors is out of range a DTC will set. 
е When Monitored: 
Ignition on, system voltage between 9.0 and 16.0 volts. 
Engine running with the transmission in Drive. 
Vehicle speed greater than 10.0 Km/h (6.0 mph). 
Accelerator Pedal Position (APP) greater than 12.5%. 
Engine rpm greater than 450 rpm. 
No active DTCs from the following: 
e Primary or Secondary Pressure Sensor 
e Transmission Temperature Sensor 
e TCC Lock Up Solenoid 
e Step Motor 
e Input or Output Speed Sensor 
e Transmission Range Sensor (TRS) 
e Line Pressure Solenoid 
e Secondary Pressure Solenoid 
e Set Condition: 
Condition one: 
Reported primary pressure is less than the lower limit of the primary pressure correlated with the reported 
secondary pressure for more than 5.0 seconds. 
Condition two: 
Reported primary pressure is greater than the upper limit of the primary pressure correlated with the reported 
secondary pressure for more than 5.0 seconds. 


Possible Causes 


PRIMARY PRESSURE SENSOR 


SECONDARY PRESSURE SENSOR 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK FOR TRANSMISSION DTC(s) 
With the scan tool, read Transmission DTCs. 
Are any of the following DTC(s) present PO842, PO843, PO847, or PO848? 


Yes >> Refer to the Transmission Diagnostic and Testing category and perform the appropriate symptom(s). 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Со То 2 
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2. CHECK TO SEE IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go To 3 
No >> Go To 4 


9. CHECK THE TCM 


Replace or repair (valve body) the CV Transmission per the Service Information. Perform CVT VERIFICATION 
TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Did the DTC reset during the verification test? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


4. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 

Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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P1723-LOCK UP / SELECT CONTROL CIRCUIT 


PM 


ASSEMBLY. 
TRANSMISSION 
SOLENOID/ 
PRESSURE 
SWITCH 
LINE SECONDARY тсс 
PRESSURE PRESSURE тсс ON/OFF 
SOLENOID SOLENOID SOLENOID SOLENOID 
CONTROL CONTROL CONTROL CONTROL 
1 2 3 4 
720 19 759 160 
18 18 18 18 
DGILB YLIDB YLILB YLIGY 
ict зде 34 €1 shor 
ГО ин SECONDARY тсс тсс 1 10 
| | PRESSURE PRESSURE SOLENOID ON/OFF оон 
| SOLENOID SOLENOID CONTROL SOLENOID 
CONTROL CONTROL CONTROL 
WHITE 
— BLACK м 
5 | 9 1 
2 (LJ 18 
MET 
24 19 
ASSEMBLY- = 
m кош. 
Ц TRANSMISSION 
PRESSURE 
CONTROL C1 
SWITCH eu 
( ) 81722422 


For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Transmission Control Module (TCM) monitors the TCC ON/OFF Solenoid Control signal during normal opera- 
tion. If the TCC ON/OFF Solenoid status does not match the TCM requested ON/OFF status a DTC will set. 
e When Monitored: 
Ignition on with a system voltage between 9.0 and 16.0 volts. 
e Set Condition: 
If the TCC ON/OFF Solenoid status does not match the TCM requested ON/OFF status for the period of 200 
msec the DTC will set. It takes two consecutive problem identification trips to illuminate the MIL. 


Possible Causes 
(T60) TCC ON/OFF SOLENOID CONTROL CIRCUIT SHORT TO VOLTAGE 


(T60) TCC ON/OFF SOLENOID CONTROL CIRCUIT OPEN 


(T60) TCC ON/OFF SOLENOID CONTROL CIRCUIT SHORT TO GROUND 
TCC ON/OFF SOLENOID 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS АСТМЕ 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go To 2 
No >> Go To 6 


2. CHECK TO SEE IF THE DTC IS ACTIVE 


Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid/Pressure Switch Assembly harness connector. 
Ignition on, engine not running. 
With the scan tool actuate the TCC ON/OFF Solenoid. 
Using a 12-volt test light connected to ground, check the (T60) TCC ON/OFF Solenoid Control circuit. 
NOTE: The test light must illuminate brightly. Compare the brightness to that of a direct connection to the 
battery. 
Does the test light illuminate brightly? 


Yes >> Go То З 
No >> Go To 4 
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d. CHECK THE (T60) TCC ON/OFF SOLENOID CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 
Turn the ignition off to the lock position. 
Disconnect the TCM C1 harness connector. ыло 5 
Ignition on, engine not running. 
Measure the voltage of the (T60) TCC ON/OFF Solenoid Control circuit. = 
Is the voltage above .05 volts? т 
Yes >> Repair Ше (T60) ТСС ON/OFF Solenoid Control circuit for a 
short to voltage. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 2. 
PROCEDURE) SOLENOID) 
No >> Replace or repair (valve body) the CV Transmission per the унны 
Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) Е 
24 
MODULE- 
TRANSMISSION 
CONTROL C1 
(сут) 81832ef3 


4. CHECK THE (T60) TCC ON/OFF SOLENOID CONTROL CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 


Measure the resistance of the (T60) TCC ON/OFF Solenoid Control cir- 
cuit between the TCM C1 harness connector and the Transmission 
Solenoid/Pressure Switch Assembly harness connector. 


Is the resistance above 5.0 ohms? 
Yes >> Repair the (T60) TCC ON/OFF Solenoid Control circuit for 
an open. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Со To 5 


22 


ASSEMBLY- 
TRANSMISSION 
SOLENOID/ 
PRESSURE 
SWITCH 


ж WHITE 


24 


MODULE- 
TRANSMISSION 
CONTROL C1 


(сут) 
81832ее9 
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5. CHECK THE (T60) TCC ON/OFF SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (T60) TCC ON/OFF 
Solenoid Control circuit. 


Is the resistance below 5.0 ohms? [9] | 4 e ‘ali 
Yes >> Repair the (T60) TCC ON/OFF Solenoid Control circuit for a == À | (бој 
5 1 


short to ground. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- imam 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 22 18 
PROCEDURE) 

No >> Using the schematics as a guide, check the Transmission дайына ді 
Control Module (ТСМ) terminals for corrosion, damage, or TRANSMISSION 
terminal push out. Pay particular attention to all power and 5. 
ground circuits. Check for any Service Bulletins for possible SWITCH 


causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 9 
PROCEDURE) 


MODULE- 
TRANSMISSION 
CONTROL C1 
(сут) 81832efd 


6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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P1729-TRANSMISSION RATIO CONTROL CIRCUIT 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The Transmission Control Module monitors and controls the gear ratio by the use of a Step motor that transfers 
electrical power to mechanical movement. The rationality is a continuous test that monitors the Step motor move- 
ment. If the Step motor ON/OFF status does not match the TCM requested ON/OFF status a DTC will set. 
е When Monitored: 
Ignition on with a system voltage between 9.0 and 16.0 volts. 
e Set Condition: 
If the Step motor ON/OFF status does not match the TCM requested ON/OFF status for the period of 200 
msec the DTC will set. It takes two consecutive problem identification trips to illuminate the MIL. 


Possible Causes 


(7314) A, (7315) В, (T316) C, AND/OR (7317) D STEP MOTOR CONTROL CIRCUIT(S) SHORT TO VOLTAGE 
(T314) A, (T315) B, (T316) C, AND/OR (T317) D STEP MOTOR CONTROL CIRCUIT(S) OPEN 


(T314) А, (T315) B, (7316) C, AND/OR (T317) D STEP MOTOR CONTROL CIRCUIT(S) SHORT TO GROUND 
STEP MOTOR 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 


Yes >> Go To2 
No >> Go To 6 
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2. CHECK THE (T314) A, (7315) B, (T316) C, AND (T317) D STEP MOTOR CONTROL CIRCUIT(S) FOR A 
SHORT TO VOLTAGE 


Turn the ignition off to the lock position. 


Disconnect the TCM C1 and C2 harness connectors. 

Disconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 

Ignition on, engine not running. 

Measure separately the voltage of the (T314) A, (T315) B, (T316) C, 
and (T317) D Step Motor Control circuits. 


Is the voltage above .05 volts for any of the Step Motor Control 
circuits? 


Yes >> Repair the (T314) A, (T315) B, (T316) C, and/or (T317) D рок 
Step Motor Control circuit(s) for a short to voltage. SOLENOID/ 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- рата 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 


PROCEDURE) 
No >> Go To З 


24 


MODULE- C-20 
TRANSMISSION D-21 
CONTROL C1 
(сут) 81832са9 


8. CHECK THE (7314) A, (7315) B, (7316) C, AND (T317) D STEP MOTOR CONTROL CIRCUIT(S) FOR AN 
OPEN 


Turn the ignition off to the lock position. 


Measure separately the resistance of the (T314) A, (T315) B, (T316) C, 
and (T317) D Step Motor Control circuits between the TCM C1 harness 
connector and the Transmission Solenoid/Pressure Switch harness con- 
nector. 


Is the resistance above 5.0 ohms for any of the Step Motor 
Control circuits? 


Yes >> Repair the (T314) A, (T315) В, (T316) C, and/or (T317) D 
Step Motor Control circuit(s) for an open. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- ASSEMBLY- 
MISSION/TRANSAXLE/AUTOMATIC - СУТ - STANDARD 7... 
PROCEDURE) нр 


SWITCH 


No >> Go То 4 


C-20 


TRANSMISSION D-21 


CONTROL C1 
(ev) 81832cad 


MODULE- 
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4. CHECK THE (T314) A, (7315) B, (T316) C, AND (T317) D STEP MOTOR CONTROL CIRCUIT(S) FOR A 
SHORT TO GROUND 


Measure separately the resistance between ground and the (T314) A, 


(T315) B, (T316) C, and (T317) D Step Motor Control circuits. 


Is the resistance below 5.0 ohms for any of the Step Motor 
Control circuits? 


Yes >> Repair the (T314) А, (T315) B, (T316) C, and/or (T317) D 
Step Motor Control circuit(s) for a short to ground. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Со To 5 ASSEMBLY- 
TRANSMISSION 


SOLENOID/ 
PRESSURE 
SWITCH 


24 


MODULE- C-20 
TRANSMISSION D-21 
CONTROL C1 
(сут) 81832cb5 


Г). TRANSMISSION CONTROL MODULE 


Replace the Transmission Control Module per the Service Information. Perform CVT VERIFICATION TEST. (Refer 
to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


During the verification test did the DTC reset? 


Yes >> Replace or repair the CV Transmission (Step Motor) per the Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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TRANSMISSION 
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PRESSURE 
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ГЕ SECONDARY Tee тсс 1 10 
| PRESSURE PRESSURE SOLENOID ОМОЕЕ | евитној 
| SOLENOID SOLENOID CONTROL SOLENOID 
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WHITE 
— BLACK | 
5 1 | | 
2 (LJ 18 H 
ни Ц 
24 19 
ASSEMBLY- - 
TRANSMISSION MODULE. 
аиа TRANSMISSION 
CONTROL C1 
SWITCH 


(CVT) 


81722422 


For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Transmission Control Module monitors two signals from the TCC Solenoid during normal operation. One is the 
feedback electric current of the TCC Solenoid and the other is the voltage between ground and the TCM termination 
for the TCC Solenoid. 
е When Monitored: 
Ignition on, engine running with the transmission in a valid forward gear. 
Vehicle speed greater than 10 Km/h (6 mph). 
Accelerator Pedal Position (APP) greater than 12.596. 
Engine rpm greater than 450 rpm with TCC lock-up enabled. 
TCC Lock up command is ON (True). 
No DTOs active from the following: 
e Step motor 
e Line Pressure Solenoid, 
e Secondary Solenoid 
e Input and Output Speed Sensor 
e Primary or Secondary Pressure Sensor 
е CAN Bus 
• Set Condition: 
If the actual voltage is 7096 of the target voltage for the period of 1.0 second. It takes two consecutive problem 
identification trips for the DTC to mature and illuminate the MIL. 


Possible Causes 


(T59) TCC SOLENOID CONTROL CIRCUIT SHORT TO GROUND 


TORQUE CONVERTOR CLUTCH SOLENOID 
TORQUE CONVERTOR CLUTCH 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF THE ОТС IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go То2 
Мо >> Go То 5 


2. CHECK THE (T59) ТСС SOLENOID CONTROL CIRCUIT 
Turn the ignition off to the lock position. 


Disconnect the Transmission Solenoid/Pressure Switch Assembly har- n 3 ST 
ness connector. > с 

Ignition on, engine not running. & N (C2) 
With the scan tool, actuate the TCC Solenoid. ч z Onn Ва 
Using a 12-уой test light connected to ground, check the (159) ТСС к mE + 


Solenoid Control circuit. 


ASSEMBLY- 
TRANSMISSION 
SOLENOID/ 
PRESSURE 
SWITCH 


817daf42 
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NOTE: The test light must illuminate brightly. Compare the brightness to that of a direct connection to the 
battery. 


Does the test light illuminate brightly? 


Yes >> Со То 3 
Мо >> Со То 4 


3. CHECK THE TCC SOLENOID 
Turn the ignition off to the lock position. 


Reconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 


Disconnect the TCM C1 harness connector. 


Measure the resistance between ground and the (T59) TCC Solenoid 
Control circuit in the TCM C1 harness connector. 


Is the resistance between 3.0 and 9.0 ohms? 


Yes >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and Шы 


ground circuits. Check for any Service Bulletins for possible Сени 
causes that may apply. If no problems are found, replace 81759158 


Ше ТСМ per the Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


No >> Replace the TCC Solenoid (Valve Body) per the Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


4. CHECK THE (T59) TCC SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 
Turn the ignition off to the lock position. 


Disconnect the TCM C1 harness connector. E: 
Measure the resistance between ground and the (T59) TCC Solenoid + 0 T 


Control circuit. 5 
15 the resistance below 5.0 ohms? 
Yes >> Repair the (T59) TCC Solenoid Control circuit for a short to 
ground. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 


MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD ASSEMBLY- 

PROCEDURE) TRANSMISSION 

SOLENOID/ 

No >> Using the schematics as a guide, check the Transmission PRESSURE 
Control Module (TCM) terminals for corrosion, damage, or SWITEH 


terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 9 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 24 


MODULE- 
TRANSMISSION 
CONTROL C1 
(сут) 817db1e9 
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5. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Transmission Control Module monitors two signals from the TCC Solenoid during normal operation. One is the 
feedback electric current of the TCC Solenoid and the other is the voltage between ground and the TCM termination 
for the TCC Solenoid. 
е When Monitored: 
Ignition on, engine running with the transmission in a valid forward gear. 
Vehicle speed greater than 10 Km/h (6 mph). 
Accelerator Pedal Position (APP) greater than 12.596. 
Engine rpm greater than 450 rpm with TCC lock-up enabled. 
TCC Lock up command is ON (True). 
No DTCs active from the following: 
Step motor, Line Pressure Solenoid, Secondary Solenoid, Input and Output Speed Sensor, Primary or Sec- 
ondary Pressure Sensor, or CAN BUS. 
e Set Condition: 
If the target current is greater than 0.75 amps and the monitored current is less than 0.4 amps for the period 
of 5 seconds. It takes two consecutive problem identification trips for the DTC to mature and illuminate the 
MIL. 


Possible Causes 


(T59) TCC SOLENOID CONTROL CIRCUIT SHORT TO VOLTAGE 


(T59) TCC SOLENOID CONTROL CIRCUIT OPEN 
TORQUE CONVERTOR CLUTCH SOLENOID 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF THE ОТС IS АСТМЕ 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go То2 
Мо >> Со То 6 


2. CHECK THE (159) ТСС SOLENOID CONTROL CIRCUIT 
Turn the ignition off to the lock position. 


Disconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 


Ignition on, engine not running. 
With the scan tool, actuate the TCC Solenoid. 
Using a 12-volt test light connected to ground, check the (159) TCC Eum 


Solenoid Control circuit. s “ 
NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. ASSEMBLY: 
TRANSMISSION 
Does the test light illuminate brightly? SOLENOID/ 
PRESSURE 
Yes >> Со To 3 SWITCH 817daf42 


No >> Со To 5 
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3. CHECK THE (T59) TCC SOLENOID CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 


With the scan tool, stop the TCC Solenoid actuator. 

Turn the ignition off to the lock position. 

Disconnect the TCM C1 harness connector. 

Ignition on, engine not running. 

Measure the voltage of the (T59) TCC Solenoid Control circuit. 


15 the voltage above 0.5 volts? 
Yes >> Repair the (T59) TCC Solenoid Control circuit for a short to 


voltage. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Со То 4 


4. CHECK THE ТСС SOLENOID 


BLACK EISE 
j 
TS | 
— 9 (02) 
pou 
pr 


22 18 


ASSEMBLY- 
TRANSMISSION 
SOLENOID/ 
PRESSURE 
SWITCH 


MODULE- 
TRANSMISSION 
CONTROL C2 
(сут) 81855579 


Turn the ignition off to the lock position. 


Reconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 


Measure the resistance between ground and the (T59) TCC Solenoid 
Control circuit in the TCM C1 harness connector. 


Is the resistance between 3.0 and 9.0 ohms? 


Yes >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


MODULE- 
TRANSMISSION 
CONTROL C1 


(сут) 817daf58 


No >> Heplace the TCC Solenoid (Valve Body) per the Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 


STANDARD PROCEDURE) 


21-256 AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS ————————————————— ——————— РМ 


5. CHECK THE (T59) TCC SOLENOID CONTROL CIRCUIT FOR AN OPEN 
With the scan tool, stop the TCC Solenoid actuator. 


Turn the ignition off to the lock position. А BLACK T 
Disconnect the TCM C1 harness connector. [@] 
Ignition on, engine not running. < 2 (0 

‚ РЕ. 169 


Measure the resistance of Ше (159) ТСС Solenoid Control circuit 


en possum 
between the TCM C1 harness connector and the Transmission Sole- ey 

noid/Pressure Switch harness connector. 22 18 

Is the resistance above 5.0 ohms? 

Yes >> Repair Ше (159) TCC Solenoid Control circuit for an open. о вана 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- SOLENOID/ 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD joies 
PROCEDURE) Е 

Мо >> Using Ше schematics as a guide, check the Transmission ж 
Control Module (ТСМ) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 9 


ground circuits. Check for any Service Bulletins for possible 
causes that may apply. If no problems are found, replace 
the TCM per the Service Information. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 


MODULE- 
PROCEDU RE) TRANSMISSION 


CONTROL C1 


у 817daf4a 


6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


No >> Test Complete. 


00001-САМ C BUS 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The Controller Area Network (CAN) is a high speed serial communication line for multiplex communication between 
multiple controllers that reside on the network. The Transmission Control Module monitors the transmit and receive 
message from the CAN BUS. 
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• When Monitored: 

Ignition on in the run position with a system voltage between 9.0 and 16.0 volts. 
e Set Condition: 

If the Transmit or receive error counter is equal to or greater than 256. 


For CAN Bus diagnostic procedures refer to (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES 
- DIAGNOSIS AND TESTING) 


U0100-LOST COMMUNICATION WITH ECM/PCM 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The Controller Area Network (CAN) is a high speed serial communication line for multiplex communication between 
multiple controllers that reside on the network. The Transmission Control Module monitors the transmit and receive 
message from the CAN BUS. 
e When Monitored: 
Ignition on in the run position with a system voltage between 9.0 and 16.0 volts. 
IOD fuse is installed or vehicle odometer is over 80 kilometers (50 miles). 
No CAN C Bus DTCs present. 
e Set Condition: 
A loss of CAN Bus communication between the TCM and ECM/PCM for the period of 2.0 seconds. 


For CAN Bus diagnostic procedures refer to (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES 
- DIAGNOSIS AND TESTING) 


U0121-LOST COMMUNICATION WITH ANTILOCK BRAKE MODULE 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The Controller Area Network (CAN) is a high speed serial communication line for multiplex communication between 
multiple controllers that reside on the network. The Transmission Control Module monitors the transmit and receive 
message from the CAN BUS. 
е When Monitored: 
Ignition on in the run position with a system voltage between 9.0 and 16.0 volts. 
IOD fuse is installed or vehicle odometer is over 80 kilometers (50 miles). 
No CAN C Bus DTCs present. 
Vehicle configuration is completed. 
• Set Condition: 
A loss of CAN Bus communication between the TCM and ABS for the period of 2.0 seconds. 


For CAN Bus diagnostic procedures refer to (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES 
- DIAGNOSIS AND TESTING) 
U0141-LOST COMMUNICATION WITH IPM (FCM/TIPM) 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The Controller Area Network (CAN) is a high speed serial communication line for multiplex communication between 
multiple controllers that reside on the network. The Transmission Control Module monitors the transmit and receive 
message from the CAN BUS. 
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e When Monitored: 


Ignition on in the run position with a system voltage between 9.0 and 16.0 volts. 
IOD fuse is installed or vehicle odometer is over 80 kilometers (50 miles). 
No CAN C Bus DTCs present. 


e Set Condition: 
A loss of CAN Bus communication between the TCM and FCM/TIPM for the period of 2.0 seconds. 


For CAN Bus diagnostic procedures refer to (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES 
- DIAGNOSIS AND TESTING) 
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U1146-LOST COMMUNICATION WITH EXTERNAL MEMORY 
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MODULE- 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The first time the vehicle is started, the Transmission Control Module (TCM) receives hydraulic calibration data from 
an external EEPROM (located in the transmission) and stores this information in the EEPROM of the ТСМ. If the 
ТСМ can not read the external EEPROM in the transmission this DTC will set. It takes two consecutive failures to 
turn on the MIL. 
е When Monitored: 
Ignition on in the run position with a system voltage between 9.0 and 16.0 volts. 
Shift lever in Park or Reverse position. 
e Set Condition: 
Communication between the TCM and the EEPROM in the transmission is not active for the period of 5 sec- 
onds. 


Possible Causes 
(T327) DATA IN/OUT SELECT CIRCUIT SHORT TO VOLTAGE 


(T313) CHIP SELECT CIRCUIT SHORT TO VOLTAGE 

(T302) CLOCK SELECT CIRCUIT SHORT TO VOLTAGE 
(T327) DATA IN/OUT SELECT CIRCUIT OPEN 
(1302) 
(1302) 


T302) CLOCK SELECT CIRCUIT OPEN 

1302) CLOCK SELECT CIRCUIT SHORT TO GROUND 
(T327) DATA IN/OUT SELECT CIRCUIT SHORT TO GROUND 
INTERNAL TRANSMISSION 

TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 

With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC? 

Yes >> Go To2 

No >> Со To 10 
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2. CHECK THE (T327) DATA IN/OUT SELECT CIRCUIT FOR A SHORT TO VOLTAGE 


Turn the ignition off to the lock position. 


Disconnect the TCM C1 harness connector. m! T 
Disconnect the Transmission Solenoid/Pressure Switch Assembly har- | 
ness connector. (C2) 
Ignition on, engine not running. = 08 "n 
Measure the voltage of the (T327) Data IN/OUT Select circuit. 

NEN s 


Is the voltage above .02 volts? Е —) 
Yes >> Repair ће (7327) Data IN/OUT Select circuit for а short to 2% 
уоһаде. ASSEMBLY- 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- poses 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PRESSURE 
PROCEDURE) TUS 


No >> Go To З 


MODULE- 


TRANSMISSION 


CONTROL C1 
а 81833717 


2. CHECK THE (T327) DATA IN/OUT SELECT CIRCUIT FOR A SHORT ТО VOLTAGE 
Measure the voltage of the (7327) Data IN/OUT Select circuit. 
Is the voltage above 0.1 volts? 


Yes >> Repair the (T327) Data IN/OUT Select circuit for a short to voltage. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go То 4 


4. CHECK THE (T302) CLOCK SELECT CIRCUIT FOR A SHORT TO VOLTAGE 
Measure the voltage of the (T302) Clock Select circuit. 


Is the voltage above 0.2 volts? 


Yes >> Repair the (T302) Clock Select circuit for a short to voltage. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


No >> Со To 5 
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5. CHECK THE (T327) DATA IN/OUT SELECT CIRCUIT FOR AN OPEN 
Turn the ignition off to the lock position. 


Measure the resistance of the (T327) Data In/OutSelect circuit between {Si 
the TCM C1 harness connector and the Transmission Solenoid/Pres- [0] 


sure Switch Assembly harness connector. 


Is the resistance above 5.0 ohms? 5 са 1 (Co) 
Yes >> Repair the (T327) Data IN/OUT Select circuit for an open. 5 pun 18 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 


MISSION/TRANSAXLE/AUTOMATIC - СУТ - STANDARD 22 
PROCEDURE) ASSEMBLY- 
TRANSMISSION 
No >> Со To 6 SOLENOID/ 
PRESSURE 
SWITCH 
15 Va WHITE 


MODULE- 
TRANSMISSION 
CONTROL C1 
(сут) 


817с5345 


6. CHECK THE (T302) CLOCK SELECT CIRCUIT FOR AN OPEN 
Measure the resistance of the (T302) Clock Select circuit between the 


TCM C1 harness connector and the Transmission Solenoid/Pressure 


Switch Assembly harness connector. [0] Xx 
Is the resistance above 5.0 ohms? d) 
A: 
Yes >> Repair the (T302) Clock Select circuit for an open. : са 
22 
2 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Go To 7 


1 ASSEMBLY- 
TRANSMISSION 

SOLENOID/ 

PRESSURE 


SWITCH 


MODULE- 
TRANSMISSION 
CONTROL с1 


ст 81705273 
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Measure the resistance between ground and the (7327) Data IN/OUT 
Select circuit. 
Is the resistance below 5.0 ohms? 
>> Repair the (T327) Data IN/OUT Select circuit for a short to 
ground. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Со To 8 


Yes 


©. 


ASSEMBLY- 
TRANSMISSION 
SOLENOID/ 
PRESSURE 


22 


SWITCH 


MODULE- 


чан? 


15 TRANSMISSION 
CONTROL C1 
(сут) 817с5349 
8. CHECK THE (T302) CLOCK SELECT CIRCUIT FOR A SHORT TO GROUND 
Measure the resistance between ground and the (T302) Clock Select 
circuit. E 


Is the resistance below 5.0 ohms? 


>> Repair the (T302) Clock Select circuit for a short to ground. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


No >> Go То 9 


Yes 


ASSEMBLY- 
TRANSMISSION 
SOLENOID/ 
PRESSURE 
SWITCH 


21 


O: 


402) 


о 


MODULE- 
TRANSMISSION 
CONTROL C1 
(сут) 


817с5277 
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9. CHECK THE TCM 


Replace or repair the CV Transmission (valve body) per the Service Information. Perform CVT VERIFICATION 
TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE). 


Did the DTC reset during the verification test? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


1 0. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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U1400-IMPLAUSIBLE TPS SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The Transmission Control Module (TCM) receives two throttle position related signals over the CAN Bus. One is the 
throttle pedal position and the other is a throttle pedal position toggle bit. When the Toggle signal pattern is out of 
range from a predefined signal pattern a DTC will set. 
е When Monitored: 
Ignition on with no Lost Communication with ECM/PCM DTOs present. 
• Set Condition: 
When the throttle pedal position toggle signal pattern is out of range from a predefined signal pattern for the 
period of 1 second. 


Possible Causes 


FCM/TIPM CAN BUS DTCS PRESENT 


ECM/PCM DTCS PRESENT 
ECM/PCM 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go То2 
Мо >> Со То 4 


2. CHECK FOR ЕСМ/ПРМ CAN BUS DTCS 
With the scan tool, read FCM/TIPM DTOs. 


Are there any FCM/TIPM CAN BUS DTCs present? 
Yes >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) cate- 
gory and perform the appropriate symptom(s). 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Со То 3 


3. CHECK IF ECM/PCM DTCS ARE PRESENT 
With the scan tool, read engine DTCs. 


Are there any engine DTCs present? 


Yes >> (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) category and perform the appropriate symptom(s). 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 
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4. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


РМ----------------------- AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS 21-267 
U1401-IMPLAUSIBLE ENGINE SPEED SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The Transmission Control Module (TCM) receives Engine rpm over the CAN Bus. 
e When Monitored: 
Ignition on with a system voltage between 9.0 and 16.0 volts. 
Time since last TRS change greater than 2.0 seconds. 
Condition one: 
TCC ON/OFF in the ON position. 
No Active DTCs from the following: 


e Lost Communication with ECM/PCM 
e Step Motor 

• No CAN Bus DTCs present. 

e Transmission Range Sensor 

e [CC ON/OFF Solenoid 


е Input or Output Speed Sensor 
Condition two: 
No Active DTCs from the following: 


е Lost Communication with ECM/PCM 
e No CAN Виз DTCs present. 
e Step Motor 


Condition one: 
АП the below conditions must be present for the period of 5 seconds for the DTC to set: 
e Engine speed minus Input speed is greater than 1000 rpm for the period of 5 seconds. 
e Engine speed minus Secondary speed estimated ratio is greater than 1000 rpm for the period of 5 seconds. 


e Secondary speed multiplied by the estimated ratio minus the primary speed is less than 1000 rpm. 
Condition two: 


e Engine speed is less than 450 rpm and the Input speed is greater than or equal to 1000 rpm for the period of 
20 msec. 


Possible Causes 


FCM/TIPM CAN BUS DTCS PRESENT 


ENGINE MODULE DTCS PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go То2 
Мо >> Go То 4 
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2. CHECK FOR FCM/TIPM CAN BUS DTCS 
With the scan tool, read FCM DTCs. 
Are there any FCM/TIPM CAN BUS DTCs present? 


Yes >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) cate- 
gory and perform the appropriate symptom(s). 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go To З 


2: CHECK IF ENGINE DTCS ARE PRESENT 
With the scan tool, read engine DTCs. 


Are there any engine DTCs present? 


Yes >> (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) category and perform the appropriate symptom(s). 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Using Ше schematics as a guide, check the Transmission Control Module (ТСМ) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. (Refer to 8 - ELEC- 
TRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE - REMOVAL) 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


4. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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U1407-IMPLAUSIBLE ENGINE TORQUE REQUEST SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
Ignition on with a system voltage between 9.0 and 16.0 volts with no CAN DTOs detected. 


e Set Condition: 
When the TCM receives an implausible engine torque request from the PCM over the CAN Bus. 


Possible Causes 


FCM/TIPM CAN BUS DTCS PRESENT 
ENGINE DTCS PRESENT 


POWERTRAIN CONTROL MODULE 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 

With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC? 

Yes >> Go To2 

No >> Go To 5 


2. CHECK FOR FCM/TIPM CAN BUS DTCS 
With the scan tool, read FCM/TIPM DTCs. 
Are there any FCM/TIPM CAN BUS DTCs present? 


Yes >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) cate- 
gory and perform the appropriate symptom(s). 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go To З 


3. CHECK IF ENGINE DTCS ARE PRESENT 
With the scan tool, read engine DTCs. 
Are there any engine DTCs present? 


Yes >> (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) category and perform the appropriate symptom(s). 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go То 4 
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4. CHECK THE PCM 


Replace and program the PCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/POWERTRAIN CONTROL MODULE - REMOVAL) 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


Does the DTC reset? 


Yes >> Using Ше schematics as a guide, check the Transmission Control Module (ТСМ) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. (Refer to 8 - ELEC- 
TRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE - REMOVAL) 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


No >> Test Complete. 


5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


РМ----------------------- ОА С CVT-ELECTRICAL DIAGNOSTICS 21-271 
U140F-IMPLAUSIBLE ENGINE VARIANT DATA 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


During the initial ignition on, the Transmission Control Module (TCM) receives the calibrated data from the Engine/ 
Powertrain Control Module (ECM/PCM) over the CAN Bus and stores this information in the EEPROM of the TCM. 
During normal operation the TCM compares the stored data in the EEPROM to the transmitted data from the ECM/ 
POM. If the calibration data does not match the DTC will set and the MIL will illuminate after two consecutive fail- 
ures. 
e When Monitored: 
Ignition on, engine running with a system voltage between 9.0 and 16.0 volts. 
ECM/PCM variant data received more than twice in a row over the CAN Bus. 
e Set Condition: 
ECM/PCM has wrong variant data installed. 
ECM/PCM sending wrong or improper CAN message for more than 5.0 seconds. 


Possible Causes 


FCM/TIPM DTCS PRESENT 
WRONG ENGINE CONTROLLER SOFTWARE 


WRONG TRANSMISSION CONTROLLER SOFTWARE 
ENGINE CONTROL MODULE 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 
With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go То2 
Мо >> Со То 5 


2. CHECK FOR ЕСМ/ТІРМ CAN BUS DTCS 
With the scan tool, read FCM/TIPM DTCs. 
Are there any FCM/TIPM CAN BUS DTCs present? 


Yes >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) cate- 
gory and perform the appropriate symptom(s). 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go To З 
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3. CHECK IF THE ECM/PCM WAS REPLACED 


Was the ECM/PCM replaced? 


Yes >> Check to make sure the right part number was used that correlates with the engine and transmission 
using the vehicle identification number. It may be necessary to flash the ECM/PCM to the proper con- 
figuration or replace the controller. With the scan tool perform a TCM relearn procedure. 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go То 4 


4. CHECK IF THE TCM WAS REPLACED 


Was the TCM replaced? 


Yes >> Check to make sure the right part number was used that correlates with engine and transmission using 
the vehicle identification number. It may be necessary to flash the PCM/TCM to the proper configuration 
or replace the TCM with the correct configuration. With the scan tool perform a TCM relearn procedure. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (ТСМ) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Bulletins for possible causes that may apply. If no problems are found, replace the TCM per the 
Service Information. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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U1410-IMPLAUSIBLE FCM VARIANT DATA 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The Transmission Control Module receives vehicle information over the CAN Bus from the FCM/TIPM and stores 
this information in the EEPROM of the controller. This information is compared information received over the CAN 
Bus. If the information does not match, the DTC will set. 
e When Monitored: 
Ignition on with system voltage between 9.0 and 16.0 volts. 
FCM/TIPM variant data received more than twice in a row over the CAN Bus. 
e Set Condition: 
One or more FCM/TIPM variant data received over the CAN Bus is not in a valid range for the period of 5.0 
seconds. 


Possible Causes 


FCM/TIPM WAS REPLACED 


TCM WAS REPLACED 
FCM/TIPM 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK MODULE PART NUMBERS TO VEHICLE IDENTIFICATION NUMBER 


View repair 


Repair 
This DTC is an indication of either the FCM/TIPM was replaced with the wrong configuration (improper 
tire size), or the TCM was replaced with the wrong configuration. If either controller was replaced, con- 
firm the part numbers to the Vehicle Identification Number (VIN) and program or replace as necessary. 
With the scan tool perform a TCM relearn procedure. 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 
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U1424-IMPLAUSIBLE ENGINE TORQUE SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 
The Transmission Control Module request from the ECM/PCM to change the torque of the engine to avoid possible 
damage to the transmission. 
е When Monitored: 
Ignition on with system voltage between 9.0 and 16 volts. 
No PCM/ECM CAN Bus DTCs present. 
e Set Condition: 
When the TCM receives an implausible engine torque signal from the PCM over the CAN Bus for a period of 
1.0 second. 


Possible Causes 


FCM/TIPM CAN BUS DTCS PRESENT 
ENGINE MODULE DTCS PRESENT 


POWERTRAIN CONTROL MODULE 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 

With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC? 

Yes >> Go To2 

No >> Go To 5 


2. CHECK FOR FCM/TIPM CAN BUS DTCS 
With the scan tool, read FCM/TIPM DTCs. 
Are there any FCM/TIPM CAN BUS DTCs present? 


Yes >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) cate- 
gory and perform the appropriate symptom(s). 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go To З 


3: CHECK IF ENGINE DTCS ARE PRESENT 
With the scan tool, read engine DTCs. 
Are there any engine DTCs present? 


Yes >> (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) category and perform the appropriate symptom(s). 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Со То 4 
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4. СНЕСК THE PCM 

Replace and program the PCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/POWERTRAIN CONTROL MODULE - REMOVAL) 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


Does the DTC reset? 


Yes >> Using Ше schematics as a guide, check the Transmission Control Module (ТСМ) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. (Refer to 8 - ELEC- 
TRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE - REMOVAL) 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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U1425-IMPLAUSIBLE PEDAL POSITION SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
Ignition on with system voltage between 9.0 and 16.0 volts. 
No PCM/ECM CAN Bus DTCs present. 


e Set Condition: 
When the TCM receives an implausible throttle pedal position over the CAN Bus from the PCM/ECM. 


Possible Causes 


FCM/TIPM CAN BUS DTCS PRESENT 
ENGINE MODULE DTCS PRESENT 


POWERTRAIN CONTROL MODULE 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 

With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC? 

Yes >> Go To2 

No >> Go To 5 


2. CHECK FOR FCM/TIPM CAN BUS DTCS 
With the scan tool, read FCM/TIPM DTCs. 
Are there any FCM/TIPM CAN BUS DTCs present? 


Yes | »» (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) cate- 
gory and perform the appropriate symptom(s). 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go То З 


d. CHECK IF ENGINE DTCS ARE PRESENT 
With the scan tool, read engine DTCs. 


Are there any engine DTCs present? 


Yes >> (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) category and perform the appropriate symptom(s). 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go То 4 
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4. СНЕСК THE PCM 

Replace and program the PCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/POWERTRAIN CONTROL MODULE - REMOVAL) 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


Does the DTC reset? 


Yes >> Using Ше schematics as a guide, check the Transmission Control Module (ТСМ) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. (Refer to 8 - ELEC- 
TRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE - REMOVAL) 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


21-278 AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS ——_ РМ 
U1426-IMPLAUSIBLE TCC SLIP REQUEST SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
Ignition on with no PCM/ECM CAN Bus DTCs present. 


• Set Condition: 
When the TCM receives an implausible Torque Converter Clutch slip request (EMCC) from the PCM/ECM. 


Possible Causes 


FCM/TIPM CAN BUS DTCS PRESENT 
ENGINE MODULE DTCS PRESENT 


POWERTRAIN CONTROL MODULE 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 

With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC? 

Yes >> Go To2 

No >> Go To 5 


2. CHECK FOR FCM/TIPM CAN BUS DTCS 
With the scan tool, read FCM/TIPM DTCs. 
Are there any FCM/TIPM CAN BUS DTCs present? 


Yes >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) cate- 
gory and perform the appropriate symptom(s). 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go To З 


3. CHECK IF ENGINE DTCS ARE PRESENT 
With the scan tool, read engine DTCs. 
Are there any engine DTCs present? 


Yes >> (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) category and perform the appropriate symptom(s). 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - СУТ - 
STANDARD PROCEDURE) 


No >> Go То 4 
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4. СНЕСК THE PCM 

Replace and program the PCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/POWERTRAIN CONTROL MODULE - REMOVAL) 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


Does the DTC reset? 


Yes >> Using Ше schematics as a guide, check the Transmission Control Module (ТСМ) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. (Refer to 8 - ELEC- 
TRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE - REMOVAL) 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


21-280 AUTOMATIC - CVT-ELECTRICAL DIAGNOSTICS ————————————————————————— РМ 
U1428-RECEIVED ENGINE TORQUE REQUEST SIGNAL STUCK 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
Ignition on with no CAN DTCs detected. 


• Set Condition: 
When the ТСМ receives an engine torque request from the PCM over the CAN Bus that does not change for 
the period of 1.0 second. 


Possible Causes 


FCM/TIPM CAN BUS DTCS PRESENT 
ENGINE MODULE DTCS PRESENT 


POWERTRAIN CONTROL MODULE 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 

With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC? 

Yes >> Go To2 

No >> Go To 5 


2. CHECK FOR FCM/TIPM CAN BUS DTCS 
With the scan tool, read FCM/TIPM DTCs. 
Are there any FCM/TIPM CAN BUS DTCs present? 


Yes | »» (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) cate- 
gory and perform the appropriate symptom(s). 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go То З 


d. CHECK IF ENGINE DTCS ARE PRESENT 
With the scan tool, read engine DTCs. 


Are there any engine DTCs present? 


Yes >> (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) category and perform the appropriate symptom(s). 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go То 4 
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4. CHECK THE PCM 


Replace and program the PCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/POWERTRAIN CONTROL MODULE - REMOVAL) 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


Does the DTC reset? 


Yes >> Using Ше schematics as a guide, check the Transmission Control Module (ТСМ) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. (Refer to 8 - ELEC- 
TRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE - REMOVAL) 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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U1429-RECEIVED ENGINE TORQUE SIGNAL STUCK 


For a complete wiring diagram Refer to Section 8W. 


е When Monitored: 
Ignition on with no CAN DTCs detected. 


• Set Condition: 
When the ТСМ receives an engine torque request from the PCM over the CAN Bus that does not change for 
the period of 1.0 second. 


Possible Causes 


FCM/TIPM CAN BUS DTCS PRESENT 
ENGINE MODULE DTCS PRESENT 


POWERTRAIN CONTROL MODULE 
TRANSMISSION CONTROL MODULE 


Always perform the CVT Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS ACTIVE 

With the scan tool, read Transmission DTCs. 
Is the status Active for this DTC? 

Yes >> Go To2 

No >> Go To 5 


2. CHECK FOR FCM/TIPM CAN BUS DTCS 
With the scan tool, read FCM/TIPM DTCs. 
Are there any FCM/TIPM CAN BUS DTCs present? 


Yes | »» (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) cate- 
gory and perform the appropriate symptom(s). 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go То З 


d. CHECK IF ENGINE DTCS ARE PRESENT 
With the scan tool, read engine DTCs. 


Are there any engine DTCs present? 


Yes >> (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) category and perform the appropriate symptom(s). 


Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Go То 4 
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4. снЕСК ТНЕ РСМ 

Replace and program the PCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/POWERTRAIN CONTROL MODULE - REMOVAL) 

Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - STANDARD 
PROCEDURE) 


Does the DTC reset? 


Yes >> Using Ше schematics as a guide, check the Transmission Control Module (ТСМ) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. (Refer to 8 - ELEC- 
TRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE - REMOVAL) 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 


5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Нера as necessary. 
Perform CVT VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - 
STANDARD PROCEDURE) 


No >> Test Complete. 
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STANDARD PROCEDURE 
CVT - PRE-DIAGNOSTIC TROUBLESHOOTING PROCEDURE 


For a complete wiring diagram Refer to Section 8W. 
Perform the following pre-diagnostic troubleshooting procedures prior to performing any diagnostic test. 


Always perform diagnostics with a fully charged battery to avoid false symptoms. The Transmission Control Module 
(TCM) requires a system voltage between 9 and 16 volts. 


1. Many transmission symptoms can be caused by a low fluid level. If the fluid level is low, locate and repair any 
leaks and fill the transmission to the proper fluid level. Refer to the Service Information for the proper repair and 
fluid fill procedures. 


CAUTION: The CVT Transmission uses a specific green transmission fluid that is substantially different 

from standard ATF used in other automatic transmissions. Failure to use the proper fluid will result in 

excessive transmission damage or total failure. Refer to the Service Information for the proper fluid type. 

2. With the scan tool, read Engine DTCs. If Engine DTCs are present, refer to the Engine (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) and perform to the appropriate diagnostic procedure(s) before proceeding. 

3. With the scan tool, read Transmission (TCM) DTOs. Record all Stored, Active, and Pending DTC information. 
Diagnose any Pending DTC as a matured DTC. 

4. Use the wiring diagram as a guide, inspect the wiring and connectors related to this circuit and repair as nec- 
essary. 

5. Refer to the When Monitored and Set Conditions for this DTC. DTCs can set at ignition on, at start up, driving 
under specific conditions, and after controller diagnostic monitors have run or otherwise know as a Good Trip. 

6. Check for any Service Information Tune-ups or Service Bulletins for any possible causes that may apply. Check 


for controller software update information. Some conditions can be corrected by upgrading the Engine (PCM) or 
Transmission (TCM) controller software. 


Did any of the above procedures repair the vehicle? 


Yes >> Testing is complete. 
Perform CVT TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - CVT - STANDARD PROCEDURE) 


No >> Refer to the identified category and perform the appropriate symptom(s). (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - CVT - DIAGNOSIS AND TESTING) 
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CVT VERIFICATION TEST 


Perform the following after completion of a diagnostic repair: 


1. 
2. 
3. 


4. 


5: 


Reconnect any disconnected components. 
With the scan tool, erase all Transmission and Engine DTCs. 


If the Transmission Control Module or the Transmission has been repaired or replaced, it is necessary to perform 
the scan tool Quick Learn Procedure. 


With the scan tool, display Transmission Temperature. Start and run the engine until the transmission tempera- 
ture is HOT, above 43? C or 110? F. 


Check the transmission fluid and adjust if necessary. Refer to the Service Information for the Fluid Fill procedure. 


CAUTION: The CVT uses a specific transmission fluid type that is green in color. Do not use a standard ATF 
fluid. Doing so can damage the transmission. Make sure to follow the Service Information fluid type and fill 
procedure. 


6. 


8. 


Road test the vehicle. With the scan tool, monitor the engine rpm and throttle angle. Drive the vehicle from a 
standing start to 45 mph with a constant throttle opening of 20 to 25 degrees with an engine speed above 450 
rpm. 


For a specific DTC, drive the vehicle to the Symptom's When Monitored/When Set condition to verify the DTC is 
repaired. 


If equipped with AutoStick®, upshift and downshift several times using the AutoStick® feature during the road test. 


NOTE: Use the OBDII task manager to run a Good Trip. This will confirm the repair(s) made and to ensure 
the DTC has not re-matured. 


9. 


1. 


Check for any Diagnostic Trouble Codes (DTCs) during and after the road test. 


Did any Diagnostic Trouble Codes set during the road test? 


Yes >> Hepair is not complete. Refer to the Transmission category and perform the appropriate symptom(s). 


No 


(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - DIAGNOSIS AND TESTING) 
»» Hepair is complete. 
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AUTOMATIC - CVT-SERVICE INFORMATION 
DESCRIPTION 


The continuously variable transmission (CVT) has a torque converter which allows optimal limitless driving force in 
response to the accelerator pedal operation, therefore giving us smooth driving without shift shock. The CVT also 
has a manual mode function for both smooth driving without shift shock, and enjoyable driving with manual gear 
selection. 


The CVT allows for maximum driving force and performance when compared to a conventional A/T. When the throt- 
tle is fully opened, driving force for the conventional automatic transmission changes unevenly because the gear is 
shifted in steps. On the other hand, driving force for the CVT changes smoothly because it is possible for it to 
accelerate while keeping it in the peak power range of the engine. Therefore, CVT avoids the loss of driving force, 
and enables smooth and shock free driving. 


Coordinated control of the engine and the multifaceted shift diagram have made it possible to realize both, smooth 
and powerful driving with a good gear change response and an improvement in fuel consumption. 
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OPERATION 
PARK POWERFLOW 


81830fd3 


Fig. 1 PARK 


1 - REVERSE BRAKE (RELEASED) 
2 - FORWARD CLUTCH (RELEASED) 
3- PARKING GEAR (FIXED) 


When the forward clutch and the reverse brake are released, the driving force from the engine runs idly and power 
is not transmitted to the primary pulley. 


When the parking gear is fixed, the torque load from the tires is not transmitted up to the primary pulley. 
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REVERSE POWERFLOW 


81830fe1 


Fig. 2 REVERSE 


1 - REVERSE BRAKE (ENGAGED) 
2 - FORWARD CLUTCH (RELEASED) 


When the reverse brake is engaged, the planetary carrier is fixed and the driving force from the engine rotates the 
sun gear reversely. 


Therefore, the primary pulley is rotated reversely and the driving force is outputted in the reverse rotating direction. 
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NEUTRAL POWERFLOW 


81831017 


Fig. 3 NEUTRAL 


1 - REVERSE BRAKE (RELEASED) 
2 - FORWARD CLUTCH (RELEASED) 


When the forward clutch and the reverse brake are released, the driving force from the engine runs idly and is not 
transmitted to the primary pulley. 


When the forward clutch and the reverse brake are released, the planetary carrier runs idly and the torque from the 
tires are not transmitted. 
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DRIVE POWERFLOW 


818312a4 


Fig. 4 DRIVE 


1 - REVERSE BRAKE (RELEASED) 
2 - FORWARD CLUTCH (ENGAGED) 


When the forward clutch is engaged, the driving force from the engine rotates the sun gear normally through the 
forward clutch. 


Therefore, the primary pulley is rotated normally and the driving force is outputted in the normally rotated direction. 
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SHIFT LOW TO HIGH - PHASE 1 


ед 


Fig. 5 SHIFT LOW TO HIGH 


818312d9 


1 - PULLEY RATIO LINKAGE 5 - SECONDARY VALVE 
2 - STEPPER MOTOR 6 - SECONDARY PULLEY 
3 - RATIO CONTROL VALVE 7 - PRIMARY PULLEY 

4 - LINE PRESSURE 


When the line pressure circuit is closed by the ratio control valve, the line pressure is not applied to the primary 
pulley. 
When the secondary valve moves downwards, line pressure is applied to the secondary pulley. 
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SHIFT LOW TO HIGH - PHASE 2 


жк, 


алай || 
| 


і-о>-> 


81831450 


Fig. 6 5НІЕТ LOW ТО HIGH 2 


1 - PULLEY RATIO LINKAGE 5 - SECONDARY VALVE 
2 - STEPPER MOTOR 6 - SECONDARY PULLEY 
3 - RATIO CONTROL VALVE 7 - PRIMARY PULLEY 

4 - LINE PRESSURE 


The pulley ratio linkage moves to the left direction of the stepper motor. The line pressure circuit opens due to the 
movement of the ratio control valve which links to the pulley linkage, and line pressure is applied to the primary 
pulley. 


The secondary valve moves to open and fluid in the secondary pulley is drained. 
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SHIFT LOW TO HIGH - PHASE 3 


- 


4. 


81831457 


Fig. 7 SHIFT LOW TO HIGH 3 


1 - PULLEY RATIO LINKAGE 5 - SECONDARY VALVE 
2 - STEPPER MOTOR 6 - SECONDARY PULLEY 
3 - RATIO CONTROL VALVE 7 - PRIMARY PULLEY 

4 - LINE PRESSURE 


By applying line pressure to the primary pulley, the sliding element moves to the right direction and the steel belt is 
pushed outside. 

By actuating the “moving-pulley” of the primary pulley to the right direction, the ratio control valve starts to move to 
the right direction through the pulley ratio linkage which is driven by the sliding element. 
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By pulling the steel belt to the primary pulley side, the moving-pulley of the secondary pulley moves to the right side 
also. 


SHIFT LOW TO HIGH - PHASE 4 


ШШ 
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| 


8183146b 


Fig. 8 SHIFT LOW TO HIGH 4 


1 - PULLEY RATIO LINKAGE 5 - SECONDARY VALVE 
2 - STEPPER MOTOR 6 - SECONDARY PULLEY 
3 - RATIO CONTROL VALVE 7 - PRIMARY PULLEY 

4 - LINE PRESSURE 


Additionally, the sliding element of the primary pulley moves to the right direction and the ratio control valve also 
moves to the right side and closes the line pressure circuit; this is a completion of the shift. 


The secondary valve moves downwards to apply the line pressure to the secondary pulley in order to apply clamp- 
ing force to the steel belt. 
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SHIFT HIGH TO LOW - PHASE 1 


81831482 


Fig. 9 SHIFTING HIGH TO LOW 


1 - PULLEY RATIO LINKAGE 5 - SECONDARY VALVE 
2 - STEPPER MOTOR 6 - SECONDARY PULLEY 
3 - RATIO CONTROL VALVE 7 - PRIMARY PULLEY 

4 


- LINE PRESSURE 


The pulley ratio linkage moves to the right direction in the stepper motor. As the ratio control valve which links to the 
pulley ratio linkage, moves fluid and the primary pulley is drained. 


Because the secondary valve is moving downwards, line pressure is applied to the secondary pulley. 
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SHIFT HIGH TO LOW - PHASE 2 


81831532 


Fig. 10 SHIFTING HIGH TO LOW 2 


1 - PULLEY RATIO LINKAGE 5 - SECONDARY VALVE 
2 - STEPPER MOTOR 6 - SECONDARY PULLEY 
3 - RATIO CONTROL VALVE 7 - PRIMARY PULLEY 

4 - LINE PRESSURE 


By applying line pressure to the secondary pulley, the sliding element moves to the left direction and the steel belt 
is pushed outside. 


By pulling the steel belt to the secondary pulley side, the moving-pulley of the primary pulley moves to the left side. 


By actuating the "Sliding element" of the primary pulley moves to the left side, the ratio control valve starts to move 
to the left side through the pulley ratio linkage which is linked to the sliding element. 
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SHIFT HIGH TO LOW - PHASE 3 


81831581 


Fig. 11 SHIFTING HIGH TO LOW 3 


1 - PULLEY RATIO LINKAGE 5 - SECONDARY VALVE 
2 - STEPPER MOTOR 6 - SECONDARY PULLEY 
3 - RATIO CONTROL VALVE 7 - PRIMARY PULLEY 

4 - LINE PRESSURE 


Additionally, the moving-pulley of the secondary pulley moves to the left direction and the steel belt is pushed out- 
side. In accordance with this, the sliding element of the primary pulley moves to the left side. 


The moving-pulley of the primary pulley moves to the right direction, then the ratio control valve also moves to the 
left direction and closes the drain circuit; this is a completion of the shift. 
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DIAGNOSIS AND TESTING 
TEST PORTS 


817e7e90 


Fig. 12 TEST PORTS 


1 - Line Pressure 5 - Torque Converter Release Pressure 
2 - Forward Clutch Pressure 6 - Secondary Pressure 

3 - Primary Pressure 7 - Reverse Brake Pressure 

4 - Torque Converter Apply Pressure 
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REMOVAL 


1. Disconnect battery cables (2). 
2. Remove air cleaner assembly (1). 
3. Remove battery. 


PM 


8177a4dd 


4. Remove battery tray (1). 


5. Drain coolant. (Refer to 7 - COOLING - STAN- 
DARD PROCEDURE) 


эй 


80eff95e 
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6. Remove inlet air tube (1). 


7. Remove vacuum supply lines. Q 
ан = 
==) (р 
| ду) 
Й 


Дата и 
[> 


©) 


8. Remove Ше shiftier cable (2) and bracket (3). 
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PM 


9. Remove coolant lines (1) at CVT fluid cooler. 


10. Remove heater hose (3) at CVT fluid cooler. 


8177af2b 
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11. Remove the speed sensor connector (1). 


8177b463 


12. Remove the wiring harness from the top of the 
transmission (2). 


13. Remove the transmission vent tube (1). 


8177b562 


РМ 
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21 


8177b375 


81796a9a 


14. Remove the throttle body support bracket (1). 


(1). 


15. Remove Ше upper bell housing bolts 
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16. Remove the upper transmission mount bolts (1). 


17. Remove the upper transmission mount through 
bolt. 


18. Remove the upper transmission mount (2). 
19. Raise vehicle on a hoist. 

20. Drain transmission fluid. 

21. Remove the left front lower splash shield. 

22. Remove the right front lower splash shield. 
23. Remove lower splash shield (if equipped). 


Bay AEN MU ISS. 
aiii Oy SS 


8182948e, 


24. Support the transmission with a jack (1). 


25. Remove the starter (Refer to 8 - ELECTRICAL/ 
STARTING/STARTER MOTOR - REMOVAL). 


26. Lower transmission jack. 


8177b838 
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27. 


28. 
29. 
30. 


31. 
32. 


РМ 


Remove the two transmission fill tube bolts (2) 
and remove the fill tube. 


Drain the transmission fluid. 
Remove both front wheels. 


Remove the right and left halfshafts (Refer to 3 - 
DIFFERENTIAL & DRIVELINE/HALFSHAFT 
REMOVAL). 


81796a9e 


Remove inspection cover (1). 


Mark the torque converter to the flex plate for 
alignment upon installation. 


8177e2be 
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33. Remove torque converter bolts (1). 


8177e2c6 


34. Support the engine with a screw jack (2). 


816c4b22 
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РМ 


35. Remove the through Бой (1) at the front transmis- 
sion mount. 


36. Remove bolts (2) at the transmission cross mem- 
ber. 


37. Remove the transmission cross member. 


816ca503 


38. Remove the transmission rear mount thorough 
bolt (2). 


816ca48b 
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39. Remove the rear mount to transaxle bolts (1). 

40. Remove the PTU if equipped (Refer to 21 - 
TRANSMISSION/TRANSAXLE/POWER  TRANS- 
FER UNIT - REMOVAL). 


Тс 
© 
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81829356 


41. Remove the lower transmission bell housing bolts 


(2). 


81796a9a 


21 - 


42. 


43. 
44. 
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Lower the transmission to gain access to remain- 
ing transmission cooler lines. 
Remove the remaining transmission cooler lines. 


Lower transmission. 


PM 
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ы 


8177a54f 
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DISASSEMBLY 


81798891 


WASHER 16 - OIL STRAINER 


{+ 

2 - SHIFT LEVER 17 - PLAIN WASHER 

3 - INHIBITOR SWITCH 18 - MANUAL LEVER 

4 - CVT FLUID FILTER 19 - BELL HOUSING 

5 - O-RING 20 - MANUAL VALVE 

6 - CVT FLUID COOLER 21 - STEPPER MOTOR 

7 - SHIM 22 - LIP SEAL 

8 - OUTPUT SPEED SENSOR 23 - SNAP RING 

9 - O-RING 24 - VALVE BODY HARNESS 
10 - TRANSAXLE 25 - OIL PAN GASKET 

11 - PULLEY RATIO LINKAGE 26 - OIL PAN 

12 - SPRING 27 - TORQUE CONVERTER 
13 - CONTROL VALVE 28 - O-RING 


14 - BRACKET 29 - INPUT SPEED SENSOR 
15 - O-RING 30 - O-RING 
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817988ae 
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1 - O-RING 24 - BAFFLE PLATE 

2 - SIDE OIL SEAL 25 - DRIVEN SPROCKET (OIL PUMP) 
3 - ADJUSTABLE SHIM 26 - BAFFLE PLATE 

4 - OUTER RACE 27 - OIL PUMP 

5 - REDUCTION GEAR ASSEMBLY 28 - LIP SEAL 

6 - OUTER RACE 29 - SNAP RING 

7 - ADJUSTABLE SHIM 30 - DRIVEN PLATES 

8 - OUTER RACE 31 - NEEDLE BEARING 

9 - DIFFERENTIAL ASSEMBLY 32 - SUN GEAR 

10 - OUTER RACE 33 - NEEDLE BEARING 

11 - FORWARD CLUTCH ASSEMBLY 34 - PLANETARY CARRIER 

12 - NEEDLE BEARING 35 - NEEDLE BEARING 

13 - SEAL RING 36 - SNAP RING 

14 - OIL PUMP COVER 37 - RETAINING PLATE 

15 - BAFFLE PLATE 38 - DRIVEN PLATES 

16 - BRACKET 39 - DISH PLATE 

17 - ADJUSTABLE SHIM 40 - SNAP RING 

18 - ADJUSTABLE SHIM 41 - RETAINING PLATE 

19 - CONVERTER HOUSING 42 - SPRING RETAINER ASSEMBLY 
20 - CONVERTER HOUSING OIL SEAL 43 - REVERSE PLATE PISTON 
21 - OIL PUMP CHAIN 44 - DETENT SPRING 

22 - DRIVE SPROCKET 45 - TRANSAXLE CASE 


23 - THRUST WASHER 


1. Refer to the exploded views as necessary when performing the following steps. 
2. Drain the CVT fluid from the transaxle assembly. 


3. Remove the power transfer unit assembly and 
o-ring (4WD only). 


4. Remove the torque converter (1) from the trans- = UM 


ae 6 ызы 


81798953 
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5. Remove the output speed sensor (1) from the con- 
verter housing. Remove and discard the o-ring 
from the output speed sensor. 


CAUTION: Set aside and reuse any adjusting shim 
found between the output speed sensor and the 
converter housing. 


6. Remove the input speed sensor (1) from the trans- 
axle case. Remove and discard the o-ring from the 
input speed sensor. 


81798819 
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7. Remove the nut (1) holding the shift lever (2) to the 
manual shaft. 


8. Remove the shift lever from the manual shaft. 


81798924 


9. Remove the bolts (2) holding the transmission 
range sensor (TRS) (1) to the transaxle case. 

10. Remove the (TRS) transmission range sensor (1) 
from the transaxle case and the manual shaft. 


817988a7 
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11. Remove the snap ring (1) from the terminal body 
(2) and press the terminal body into the transaxle 
case. 


CAUTION: Be careful not to cause damage to the 
terminal body. 


12. Remove OVT fluid cooler (1) from transaxle case. 
Remove and discard the CVT fluid cooler o-ring. 


8179889e 
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13. Remove the bolts holding the CVT fluid filter to 
the transaxle case. 

14. Remove the CVT fluid filter (1) from the transaxle 
case. 


15. Remove the converter housing mounting bolts. 
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16. Remove the converter housing (1) by tapping with 
plastic hammer. 


CAUTION: There is a possibility that the drive 
sprocket adjusting shim may be dislodged and fall 
out. 


8179887с 


17. Remove outer гасе of reduction gear bearing (1) 
from the converter housing using Puller 7794-A 


and Slide Hammer C-637. o 
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18. Remove differential side oil seal (1) from con- 
verter housing using a screwdriver. (2WD) 


81798910 


19. Remove converter housing oil seal (1) from con- 
verter housing using a screwdriver. 
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20. Remove outer race (1) of differential side bearing 
from converter housing using a suitable punch. 


CAUTION: When removing the outer race, tap the 
outer race on both sides evenly. When removing 
the outer race, do not damage the converter 
housing. 
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21. Remove and discard the O-ring (1) Кот the input 
shaft. 
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22. Remove the adjusting shim (1) from the drive 
sprocket, if necessary. 
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23. Remove the nuts holding the baffle plate (1) to the 
transaxle. 


24. Remove the baffle plate. 
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25. Expand the snap ring (1), and remove the driven 
sprocket (3), the oil pump chain (2), and the drive 
sprocket. 


26. Remove the thrust washer (1) from the oil pump 
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27. Remove the snap ring (1) from the oil pump. 
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28. Remove the reduction gear assembly (1) from the 
transaxle case. 


21-324 AUTOMATIC - CVT-SERVICE INFORMATION 


PM 


29. Remove the differential assembly (1) from the 
transaxle case. 


8179888a 


30. Remove the bolts holding the bracket (1) to the oil 
pump cover and the transaxle. 


31. Remove the bracket (1). 
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32. Remove the bolts holding the baffle plate (1) to 
the transaxle. 


33. Remove the baffle plate. 
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34. Remove the bolts holding the reaction shaft sup- 
port (1) to the transaxle. 

35. Remove the reaction shaft support from the trans- 
axle case. 
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36. Remove and discard the seal rings (1) from the 
reaction shaft support. 


81798918 


37. Remove the bolts holding the oil pan (1) to the 
transaxle case. 


38. Remove the oil pan from the transaxle case. 


817988cb 
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39. Remove the oil pan gasket (1) from the transaxle 
case. 
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40. Remove the bolts holding the oil strainer (1) to the 
valve роду. 


41. Remove the oil strainer. 
42. Remove and discard the oil strainer o-ring. 
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43. Remove the bolt (2) holding the oil pump to the 
transaxle case from the rear of the transaxle. 

44. Remove the bolts (1) holding the oil pump to the 
transaxle case from inside the transaxle. 


45. Remove the oil pump from the transaxle case. 


NOTE: One of the oil pump retaining bolts is 
installed from the outside of the transaxle case 
into the rear part of the oil pump. 


46. Remove and discard the o-ring (1) from the oil 
pump mounting bolt. (Only on bolt installed from 
the outside of the transaxle case) 
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47. Remove and discard the lip seal (1) Кот the 
transaxle case. 


48. Remove the bolt holding the detente spring (1) to 
the transaxle case. 

49. Remove the detente spring from the transaxle 
case. 
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50. Remove the forward clutch assembly (1) from the 
transaxle case. 


81798994 


51. Remove needle bearing (1) from forward clutch 
drum side of the sun gear. 
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52. Remove the sun gear (1) from the planetary 
carrier. 


81798асї 


53. Remove the needle bearing (1) from the sun gear. 
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54. Remove the planetary carrier assembly (1) from 
the transaxle case. 


81798a0e 


55. Remove the needle bearing (1) from the planetary 
carrier. 
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56. Remove Ше bolts holding the bracket (1) to the 
valve body assembly. 

57. Remove the bracket from the valve body 
assembly. 


58. Remove the nut holding the manual lever (1) to 
the manual shaft. 


59. Remove the manual lever. 


AUTOMATIC - CVT-SERVICE INFORMATION 


21 - 333 


81798972 


817989b4 


21 - 334 AUTOMATIC - CVT-SERVICE INFORMATION 


PM 


60. Use this picture when removing valve body 
attaching bolts. 


8179896e 


CAUTION: Tilt the valve body assembly away from 
the transaxle case on the manual shaft side to 
ease removal. Pay attention to completely remove 
the terminal body from the transaxle case. 


61. Remove the valve body assembly from the trans- 
axle case as follows: 


a. Insert a 75 mm (3 in.) long 3 mm (0.118 in.) 
rod or wire into the linkage stopper hole of the 
valve body assembly to fix the pulley ratio link- 
age (1). 

b. Remove the bolts holding the valve body 
assembly to the transaxle case. 


c. Remove the valve body assembly from the 
transaxle case. 
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62. Remove and set aside the bushing (1) from the 


valve роду. 


63. Remove the pin at the manual shaft using a 


punch (2). 
64. Remove the manual shaft from case. 


1) from the 


( 


65. Remove and discard the lip seal 


transaxle case. 
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66. Remove outer race (1) of differential side bearing 
from converter main housing using Puller 9664 
and Slide Hammer C-637. 


81798a27 


67. Remove the selective shim (1) from the transaxle 


case. 


81798ab2 
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68. Remove outer race of reduction gear bearing (1) 
from transaxle case using Slide Hammer C-637 


and Remover 7794-A. 


69. Remove the selective shim (1) from the transaxle 
case. 
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CAUTION: When removing the side oil seal, do not 
damage to the transaxle case. 


70. Remove side oil seal (1) from transaxle case 


i i (29 
using а screwdriver. NC 
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CAUTION: Check if there is damage, deformation, 
or burning on the surface of any of the drive or 
driven plates. Check for permanent fatigue of the 
dish plate, driven plates, retaining plate, snap ring, 
and the drive plates. Replace all reverse brake 
components if any of these conditions exist. 


71. Remove the reverse brake snap ring using a 
screwdriver. Then remove the reverse brake 
retaining plate, the drive plates, the driven plates, 
and the dish plate from the reverse brake drum. 
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CAUTION: Set the spring compressor right on top 
of the return spring of the spring retainer assem- 
bly. Do not remove the return springs from the 
spring retainer assembly. 


72. Compress the reverse brake return spring using 
Spring Compressor 50584 (1) and Reverse Piston 
Compressor 9875. Remove the snap ring (2) from 
the transaxle case. 


73. Remove the retaining plate and the spring retainer 
assembly. 


CAUTION: There is a possibility that the reverse 
brake piston might be stuck if excessive pressure 
is required to remove. 


74. Try removing the reverse brake piston from the 
transaxle case by hand, apply compressed air to 
the fluid passage (1). and remove the reverse 
brake piston from the transaxle case if unable to 
remove by hand. 


AUTOMATIC - CVT-SERVICE INFORMATION 21 - 339 


аа 


Sd 


81768595, 


81798967 


21 - 340 AUTOMATIC - CVT-SERVICE INFORMATION ———————————————————————_ РМ 


75. Remove Ше case bolts (1) at the drive Бей 
assembly (2). 


NOTE: Pin at pulley sensor stays with drive belt 
assembly case 


76. Separate drive belt assembly case from main 
housing. 


817e833a 


77. Remove the bolts (2) that hold both sheaves to 
the case (1). 
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CAUTION: Do not allow Ше Sheave Compressor 
9874 to come in contact with the belt at any time 


78. Install the Sheave Compressor 9874 (1) and 
Press Insert 8513A (2) onto the secondary sheave 


(3). 


CAUTION: Do not over tighten the compressor 
tool. Tighten to no more than 7 М-т (50 in. 155.) 


NOTE: The belt is directional, look for an arrow 
indicating the direction of the belt for installation 


79. Compress sheave (2) to the stop. 
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CAUTION: Do not allow the primary sheave to con- 
tact the drive surface of the secondary sheave. 


NOTE: You may need to lightly tap case while 
holding secondary sheave. 


80. Lift and move the secondary sheave (1) closer to 
the primary sheave. 


817eb0c4 


81. Remove the pin (1) from the sheave height sen- 
sor (3). 
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82. Lift the primary зћеаме (3) enough to remove Ше 
sheave height sensor (1). 


83. Remove the drive belt (1) from both secondary (3) 
and primary sheaves (2). 


84. Remove the secondary sheave. 


AUTOMATIC - CVT-SERVICE INFORMATION 21 - 343 


81760084, 


—— . 


ДА 


0 72 


817ebOdb 


21 - 344 AUTOMATIC - CVT-SERVICE INFORMATION 


PM 


85. Remove the shim (3) under the secondary sheave 


(1). 


(2) 817eb277 


86. Remove the primary sheave. 
87. Remove bolts at the park pawl. 
88. Remove the park pawl. 
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1 - O-RING 

2 - SIDE OIL SEAL 

3 - ADJUSTABLE SHIM 

4 - OUTER RACE 

5 - REDUCTION GEAR ASSEMBLY 
6 - OUTER RACE 

7 - ADJUSTABLE SHIM 

8 - OUTER RACE 

9 - DIFFERENTIAL ASSEMBLY 

10 - OUTER RACE 

11 - FORWARD CLUTCH ASSEMBLY 
12 - NEEDLE BEARING 

13 - SEAL RING 

14 - OIL PUMP COVER 

15 - BAFFLE PLATE 

16 - BRACKET 

17 - ADJUSTABLE SHIM 

18 - ADJUSTABLE SHIM 

19 - CONVERTER HOUSING 


20 - CONVERTER HOUSING OIL SEAL 


21 - OIL PUMP CHAIN 
22 - DRIVE SPROCKET 
23 - THRUST WASHER 
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24 - BAFFLE PLATE 

25 - DRIVEN SPROCKET (OIL PUMP) 
26 - BAFFLE PLATE 

27 - OIL PUMP 

28 - LIP SEAL 

29 - SNAP RING 

30 - DRIVEN PLATES 

31 - NEEDLE BEARING 

32 - SUN GEAR 

33 - NEEDLE BEARING 

34 - PLANETARY CARRIER 

35 - NEEDLE BEARING 

36 - SNAP RING 

37 - RETAINING PLATE 

38 - DRIVEN PLATES 

39 - DISH PLATE 

40 - SNAP RING 

41 - RETAINING PLATE 

42 - SPRING RETAINER ASSEMBLY 
43 - REVERSE PLATE PISTON 
44 - DETENT SPRING 

45 - TRANSAXLE CASE 
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1. Refer to the exploded views as necessary when performing the following steps. 


2. Install the primary sheave (2) with the sheave 
height sensor, (3) spring and pin (1) into the belt 


side case. 
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3. Install the secondary sheave positioning shim (3) 
into the belt side cover. 


817eb277 


4. Install Sheave Compressor 9874 (1) and Press 
Insert 8513 A, (2) onto secondary sheave. 


817eaf84 
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5. Move the secondary sheave (3) close enough to 
the primary (2) sheave to allow the drive belt (1) to 
be put around both secondary and primary 
sheaves. 


NOTE: The drive belt is directional and will need 
to be installed in the same direction as noted in 
disassembly, if installed incorrectly failure will 
accrue 


6. Install the drive belt (1). 


CAUTION: Do not over tighten the compressor 
tool. Tighten to no more than 7 М-т (50 in. 155.) 


7. Compress the secondary (3) sheave to the stop. 


8. Install the drive belt (1) around both secondary (3) 
and primary (2) sheaves. 


9. Install the primary sheave into place. 
10. Remove Sheave Compressor 9874 and Press 
Insert 8513A from the primary sheave. 


11. Install the bolts (2) that hold both sheaves to the 
case (1). 


817ebOdb 
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CAUTION: Remove moisture, oil, and used sealant 
from the sealant application surface. Make sure 
that the starting point and the ending point are 
between two bolt holes. 


12. Apply Loctite 509 sealer onto the belt side of the 
transaxle case. 


13. Install the belt side assembly to the transaxle 
case. 


14. Install the case bolts (1) to hold the drive belt 


assembly (2) to the transaxle. Torque to 45 Мт 
(33 ft.Ibs.). 


CAUTION: Inspect the reverse brake piston and, if 
damaged, replace it before installation. Apply CVT 
fluid to the seal when installing the reverse brake 
piston. 


NOTE: Rotate reverse brake piston into place 


15. Rotate and install the reverse brake piston (1) into 
the transaxle case. 


817e833a 
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16. Align the return springs (3) of the spring retainer 
assembly (1) to the locating posts (2) of the 
reverse clutch piston. 


817a34b9 


NOTE: There is a notch in the retaining plate that 
points to the top of the case 


17. Install the retaining plate (1) into the transaxle 
case with the notch on the plate to the top (2). 


817a34fe 
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CAUTION: Set the spring compressor on top of 
the spring of the spring retainer assembly. 


18. Compress the reverse brake return spring using 
Spring Compressor 5058 A (1) and Reverse Pis- 
ton Compressor 9875 and install the snap ring 
into the transaxle case using a screwdriver. 


19. Install the dish plate (1) with the convex side 
down onto the reverse brake piston. 

20. Install driven plate (2) and then a drive plate (6) 
until all the driven and drive plates are installed. 

21. Install the retaining plate (3) into the reverse 
brake assembly. 

22. Install the reverse brake snap ring (4) into the 
transaxle case. 
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CAUTION: When conducting measurements, mea- 
sure two or more places and calculate the average 
value. 


23. Measure the clearance between the snap ring and 
the retaining plate (1). The correct clutch clear- 
ance is 1.2-1.5 mm (0.047-0.059 in.). If the clutch 
clearance is not within specifications, measure the 
existing retaining plate and select the correct 
retaining plate. 


8179f3e6 


CAUTION: Apply Vaseline or assembly lube when 
installing the needle bearing. Be careful to verify 
correct orientation of the needle bearing when 
installing it. 


NOTE: The inner race will need to face down 


24. Install the needle bearing (1) onto the reverse 
brake piston. Check for the direction of the needle 
bearing while installing. 


817а9а87 
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NOTE: The inner race will need to face down 


25. Install the planetary carrier assembly (1) onto the 
reverse brake. 


81798a0e 


CAUTION: Apply Vaseline or assembly lube when 
installing the needle bearing. Be careful to verify 
correct orientation of the needle bearing when 
installing it. 


26. Install the needle bearing (1) onto the primary pul- 
ley side of the sun gear. 


817989d8 
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27. Install the sun gear (1) onto the planetary carrier. 


81798acf 


CAUTION: Apply Vaseline or assembly lube when 
installing the needle bearing. Be careful to verify 
correct orientation of the needle bearing when 
installing it. 


NOTE: The inner race will need to face up 


28. Install the needle bearing (1) on the forward 
clutch drum side of the sun gear. 


817989cd 
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29. Install the forward clutch assembly (1) into the 
transaxle case. 


81798994 


30. Measure the total end play (2) in the following 
steps. Total end play should be 0.25 - 0.55 mm 
(0.010 - 0.022 in). 


8179f2db 
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NOTE: Gauge bar 6311 can be used for doing Ше 
following measurement 


31. Measure the distance (1) from the oil pump cover 
installation surface of the transaxle case to the 
needle bearing installation surface of the forward 
clutch drum. Call this measurement one. 


NOTE: Gauge bar 6311 can be used for doing the 
following measurement 


32. Measure the distance (1 to 2) as shown. Call this 
measurement two. 


33. Calculate the bearing thickness required to 
achieve the necessary end play with the following 
formula. The bearing thickness is equal to mea- 
surement one, minus measurement two minus the 
nominal end play (0.40 mm or 0.016 “іп). 
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CAUTION: Apply Vaseline or assembly lube when 
installing the needle bearing. Be careful to verify 
correct orientation of the needle bearing when 
installing it. 


34. Install the selected needle bearing (1) on the for- 
ward clutch assembly. 


81705048, 


35. Install the detente spring (1) onto the transaxle 
case. Install the bolt to hold the detente spring to 
the transaxle case and Torque the mounting bolt 
to 7 N-m (61 in.lbs.). 


81798990 
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36. Install the outer race of the differential bearing (1) 
into the converter housing using Installer 9668 
and Installer 46628 on 4WD, use Installer 46628 
on 2WD and Driver Handle C- 4171. 


81791534 


CAUTION: When adjusting Ше preload, apply СҮТ 
fluid on the bearing to make it roll smoothly. When 
conducting measurements, measure two or more 
places and calculate the average value. 


37. Measure for the differential preload shim (1) in the 
following steps. Refer to the graphic as necessary 
when performing the steps. 
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NOTE: Gauge bar 6311 can be used for doing Ше 
following measurement 


38. The required differential preload is 0.17 mm 
(0.007 in). 

39. Measure the distance (1-3) from the edge of the 
transaxle case to the select shim installation sur- 
face. This is differential measurement one. 


NOTE: Gauge bar 6311 can be used for doing the 
following measurement 


40. Install the differential assembly on the converter 
case and measure the distance (differential mea- 
surement two) (1-2) from the differential hub to 
the surface of the converter housing. 


81791576 
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NOTE: Gauge bar 6311 can be used for doing the 
following measurement 


41. Install the outer race for the differential side bear- 
ing and measure the distance (differential mea- 
surement three) (1-2) from the differential case to 
the outer race of the differential side bearing. 


42. The thickness of the required select shim is cal- 
culated as follows: differential measurement one, 
minus differential measurement two, plus differen- 
tial measurement three, plus 0.17 mm (0.007 in). 


81791585 


CAUTION: Do not re-use Ше select shim. 


43. Install the chosen select shim (1) into the trans- 
axle case. 


81798ab9 
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44. Install the outer race (1) of the differential bearing 
on the transaxle case using the Installer D-129 
and Drive Handle C-4171. 


8179f5a3 


45. Install the outer race (1) of the reduction gear 
bearing into the converter housing using Installer 
C-4628 and Driver Handle C-4171. 


8179813 
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46. The required preload on Ше reduction gear 
assembly is 0.13-0.19 mm (0.005-0.0075 in). 
Measure for the required preload shim (3) as fol- 
lows: 


NOTE: Gauge bar 6311 can be used for doing the 
following measurement 


47. Measure the distance (reduction assembly mea- 
surement one) (1-2) from the edge of the trans- 
axle case to the select shim installation surface. 
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NOTE: Gauge bar 6311 can be used for doing the 
following measurement 


48. Install the reduction gear assembly on the con- | ` EV ва 
verter housing and measure the distance (reduc- 
tion assembly measurement Мо) (1-2) from the Q 
top of the reduction gear assembly to the edge of 
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CAUTION: When adjusting the preload, apply CVT 
fluid on the bearing to make it roll smoothly. When 
conducting measurements, measure two or more 
places and calculate the average value. 


NOTE: Gauge bar 6311 can be used for doing the 
following measurement 


49. Install the outer race of the reduction gear bearing 
and measure the distance (reduction assembly 
measurement three) (1-2) from the top of the 
reduction gear assembly to the outer race of the 
reduction gear bearing. 


50. The thickness of the required select shim is cal- 
culated as follows: reduction assembly measure- 
ment one, minus reduction assembly 
measurement two, plus reduction assembly mea- 
surement three, plus 0.16 mm (0.006 in). 


8179к4е 
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CAUTION: Do not re-use Ше select shim. 


51. Install the chosen select shim (1) into the trans- 
axle case. 


81798ab2 


52. Install the outer race (1) of the reduction gear 
bearing on the transaxle case using Installer 
C-4628 and Driver Handle C-4171. 


8179fd5b 
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CAUTION: Do not re-use the Пр seal. Apply CVT 
fluid when installing the lip seal. 


53. Install the new lip seal (1) on the transaxle case. 


CAUTION: Do not re-use the o-ring. Apply CVT 
fluid when installing the O-ring. 


54. Install the new o-ring (1) onto the oil pump mount- 
ing bolts. (Only for bolts installed from the outside 
of the transaxle case). 
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NOTE: One of the oil pump retaining bolts is 
installed from the outside of the transaxle case in 
the rear part of the oil pump. 


55. Install the oil pump on the transaxle case. Install 
and tighten the mounting bolts (1) to 19 N-m (14 
ft.lbs.) Install and torque the mounting bolt (2) to 
28 М.т (20 ft.lbs.). 


CAUTION: Do not re-use the lip seal. Apply CVT 
fluid when installing the lip seal. 


56. Install the new lip seal (1) into the transaxle case. 


57. Install the manual shaft (1) into the case. 
58. install the pin at the manual shaft using a punch 


(2) 
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59. To install the valve body assembly on to the transaxle case, insert a 75 mm (3 in.) long 3 mm (0.118 in.) rod 
or wire into the linkage stopper hole of the valve body assembly to set the pulley ratio linkage (1) in position. 


60. Position the locating tab (1) of the terminal body 
and install the terminal body into the transaxle 
case. 


8179fd69 


61. Install the valve body assembly (1) up from the 
bottom side and install it into the transaxle case. 


81797982 


РМ 


62. Align the notch (1) of the pulley ratio linkage with 
the sheave position sensor (2). 


CAUTION: Apply CVT fluid when installing the 
bushing. 


63. Install the bushing (1) into the valve body 
assembly. 
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64. Torque the mounting bolts of the valve body 
assembly to 8 N-m (70 in.Ibs). 


8179896e 


65. Install the manual lever (1) onto the manual shaft. 
Install and Torque the mounting nut to 22 N-m 194 
in.Ib. 


817989b4 
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66. Install the bracket (1) onto the valve body assem- 
bly. Install and Torque the mounting bolts to 8 Мт 
(70 in.Ibs.). 


81798972 


CAUTION: Do not re-use the o-ring. Apply CVT 
fluid when installing the o-ring. 


67. Install the new o-ring (1) onto the new oil strainer. 


8179fd80 
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68. Install the new oil strainer (1) onto the valve body 
assembly. Install and Torque the mounting bolts to 
8 Мт (70 in.lbs.). 


817988е7 


CAUTION: Do not re-use Ше oil pan gasket. 
Remove any moisture, oil, and used gasket mate- 
rial from the surface where the new gasket is to be 
installed. When installing the oil pan gasket, align 
the dowel pin with the dowel pin hole in the oil 
pan gasket. 


69. Install the oil pan gasket (1) onto the transaxle 
case. 


817988c1[] 
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CAUTION: When installing the oil pan, align the 
dowel pin of the transaxle case with the dowel pin 
hole of the oil pan. 


70. Install the oil pan on the transaxle case (1). Install 
and Torque the mounting bolts to 8 N-m (70 
in.lbs.). 


817988cb 


71. Install the snap ring (1) onto the terminal body. 


81798933 
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CAUTION: Do not re-use the seal rings. Apply 
Vaseline or assembly lube when installing the seal 
rings. 


72. Install the new seal rings (1) onto the reaction 
shaft support. 


81798918 


73. Install the reaction shaft support (1) onto the 
transaxle case temporarily with the mounting 
bolts. 


817988de[] 
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74. Install the baffle plate (1) temporarily with the 
mounting bolts. 


8179883c 


75. Install the baffle plate (1). Install and Torque the 
mounting bolts to 6 N-m (52 in.lbs.). 


81798832 
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76. Install the bracket (1) as shown. Torque the 
mounting bolts of the oil pump cover, baffle plate, 
and brackets to 26 N-m (19 in.lbs.). 


8179886b 


77. Install the snap ring (1) into the oil pump. 


81798921[] 
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CAUTION: Be sure to align Ше pawl of the thrust 
washer with the alignment hole of the oil pump 
cover. Apply Vaseline or assembly lube when 
installing the thrust washer. 


78. Install the thrust washer (1) onto the oil pump 
cover. 


81798944 


CAUTION: When necessary to replace any of the 
driven sprocket, oil pump chain, or drive sprocket, 
replace all components as a matched set. Pull the 
driven sprocket up softly and check that the 
driven sprocket is securely installed. 


79. Expand the snap ring (1). 


80. Install the driven sprocket, oil pump chain (2) and 
drive sprocket (3). 


8179893b 
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81. The required clearance for the oil pump drive 
sprocket is 0.10-0.23 mm (0.004-0.009 in.). Mea- 
sure the clearance (1) between the oil pump drive 
sprocket (4) and the converter housing (5) in the 
following procedure: 


817c36a1 


NOTE: Gauge bar 6311 can be used for doing the 
following measurement 


82. Measure the distance (1-2) from the edge of the 
transaxle case to the select shim installation sur- 
face of the drive sprocket. This is the oil pump 
drive sprocket measurement one. 


8179fead 
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NOTE: Gauge bar 6311 can be used for doing Ше 
following measurement 


83. Measure the distance (1-2) from the edge of the 
converter housing to the surface touching the 
select shim contact surface. This is the oil pump 
drive sprocket measurement two. 


84. Calculate the thickness of the required select 
shim with the following formula: The select shim is 
equal to the oil pump drive sprocket measurement 
one, plus the oil pump drive sprocket measure- 
ment two, minus 0.16 mm (0.0065 in.). 


85. Install the chosen select shim (1) onto the drive 
sprocket. 
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21 - 380 AUTOMATIC - CVT-SERVICE INFORMATION ——————————————————— ———— РМ 


86. Install the baffle plate (1) over the oil pump driven 
sprocket. Install and torque the mounting nut to 6 
N-m (52 in.lbs.). 


81798861 


CAUTION: Do not re-use the o-ring. Apply CVT 
fluid when installing the o-ring. 


87. Install the new o-ring (1) onto the input shaft. 


817988eb[] 
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88. Install the differential assembly (1) into the trans- 
axle case. 


8179888a 


89. Install the reduction gear assembly (1) into the 
transaxle case. 


81798904[] 
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CAUTION: Do not re-use the converter housing oil 
seal (1). Apply CVT fluid when installing the con- 
verter housing oil seal (1). 


90. Install the converter housing oil seal (1) into the 
converter housing with Installer 9858. 


91. Apply MOPAR gasket sealer (1) on the converter 
housing installation surface of the transaxle case. 


CAUTION: Remove moisture, oil, and used sealant 
from the sealant application surface. Make sure 
that the starting point and the ending point are 
between two bolt holes. 


PM 
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81780547 
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92. Install the converter housing on the transaxle 
case and Torque the bolts to 45 N-m (33 ft.lbs.). 


93. Install the transmission range sensor (TRS) (1) 
over the manual shaft and onto the transaxle 
case. 


817988a7 
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CAUTION: Do not re-use the TRS transmission 
range sensor. 


94. Put the manual shaft in the N position (3). Install 


Alignment Tool 9876 (2) and adjust the position of 
the TRS (1). 


817df861 


95. Install and Torque the mounting bolts of the TRS 
to 6 N-m (49 in.lbs.). 


96. Remove the TRS alignment tool from the TRS. 


817df92d 
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97. Install the shift lever (1) onto the manual shaft. 
Install and Torque the mounting nut to 17 Мет 
(150 in.lbs.). 


81798924 


CAUTION: Do not re-use the o-ring. Apply CVT 
fluid when installing the o-ring. 


98. Install the o-ring (1) onto the input speed sensor. 


817а058с 
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99. Install the input speed sensor (1) into the trans- 
axle case. Install and Torque the mounting bolt to 
6 N-m (52 in.lbs.). 


817988f9 


CAUTION: Do not re-use the o-ring. Apply CVT 
fluid when installing the o-ring. 


100. Install the new o-ring (1) onto the output speed 
sensor. 


817a0590 
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CAUTION: Be sure to install the select shim 
between the secondary speed sensor and the con- 
verter housing before installing the secondary 
speed sensor. 


101. Install the output speed sensor (1) into the con- 
verter housing. Install and Torque the mounting 
bolt to 6 N-m (52 in.lbs.). 


81798920 


CAUTION: Apply CVT fluid on the seal part when 
installing the CVT fluid filter. 


102. Install the CVT fluid filter (1) into the transaxle 
case. 


817988a3[] 
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CAUTION: Do not re-use the o-ring. Apply CVT 
fluid when installing the o-ring. 


103. Install the new o-ring (1) onto the CVT fluid filter. 


817а05а7 


104. Install the CVT fluid cooler (1) onto the transaxle 
case. Install and Torque the mounting bolts to 4 
Мет (37 in.lbs.). 


8179889e 
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NOTE: Gauge bar 6311 can be used for doing the 
following measurement 


NOTE: When conducting measurements, measure 
two or more places and calculate the average 
value. 


105. Install the torque converter on the transaxle and 
measure the dimension (1) to see if it is at least 
13 mm. If the measurement is less than 13 mm, 
the torque converter is not fully installed. 


NOTE: Use the designated brand of CVT fluid. Use 
of other brands of CVT fluid other than the desig- 
nated brand will deteriorate the driveability and 
the durability of the CVT, and will cause damage to 
the CVT. 


106. Fill the transaxle with CVT fluid. (Refer to 21 - sessed 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 
CVT/FLUID - STANDARD PROCEDURE) 


INSTALLATION 


NOTE: Verify that both dowel pins are present in 
the engine before installing the transmission. P (1) 


1. Raise transmission into place. 
2. Install the transmission cooler lines (1, 2). 


8177а541 
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3. Install the lower transmission bell housing bolts (2) 
and torque to 108 N-m (80 ft. Ibs.). 


Og 
81796a9a 


4. Raise the transmission using a screw jack (2). 


816c4b22 
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5. Install the transmission crossmember and bolts, (2) 
torque to 75 N-m (55 ft Ibs.). 

6. Install the through bolt at the front transmission 
mount (1) and torque to 75 N-m (55 ft Ibs.). 


816ca503 


7. Install rear mount through bolt (1) and torque bolt 
to 75 N-m (55 ft Ibs.). 


816ca48b 
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8. Install rear mount to transaxle and torque bolts (1) 
to 75 М-т (55 ft Ibs.). 


81829356 


9. Install new torque converter bolts (1) and torque to 
88 N-m (65 ft. Ibs.). 


8177e2c6 


РМ 


10. 


1. 


16. 
17. 


Install cover at torque converter (1). 

Install the PTU if equipped (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/POWER TRANSFER 
UNIT - INSTALLATION). 


. Install the right front lower splash shield. 
. Install the left front lower splash shield. 
. Install left half and right half shafts to the trans- 


axle (Refer to 3 - DIFFERENTIAL & DRIVELINE/ 
HALF SHAFT - INSTALLATION). 


. Install both front wheels (Refer to 22 - TIRES/ 


WHEELS - REMOVAL). 


Lower hoist. 


Install upper bell housing bolts (1) and torque to 
108 N-m (80 ft. Ibs.). 
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18. Install the upper mount bolts and torque to 75 
N-m (55 ft Ibs.). (1) 
19. Install the upper mount through bolt and torque 75 | 
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8182948e, 


20. Install the throttle body support bracket (1) and 
torque to 11 N-m (105 in. 16$.). 


8177b375 


РМ 


21. Connect the transmission vent tube (1). 


22. Install the heater hose at transmission cooler tube 


(3). 
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23. Connect coolant lines at transmission cooler. 


24. Install the shiftier cable (1) and bracket (2) torque 
to 11 N-m (105 in. Ibs.). 


25. Install the vacuum supply lines. 


817967a6 
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26. Install intake air tube (1). 


27. Fill engine coolant (Refer to 7 - COOLING - 
STANDARD PROCEDURE). 


NL АК 


8177a2ce 


28. Install the battery tray (1). 
29. Install the battery. 


80eff95e 
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30. Install the air cleaner assembly (1). 
31. Connect battery cables (2). 


8177a4dd 


32. Install the transmission fill tube (1) Torque bolt to 
9 М-т (79 in. Ibs.). 


33. Fill the transmission with fluid to the correct level. 


CAUTION: Use only MOPAR е CVTF +4, use of any 
other type of automatic transmission fluid may 
cause damage to the CVT. 


34. Road test vehicle and inspect for leaks. 


81796a9e 


SPECIFICATIONS - 
CLEARANCES 


DESCRIPTION SPECIFICATION 


Forward clutch 1.2-1.5 mm (0.047-0.059 in.) 


Forward Clutch, Total end play 0.25 - 0.55 mm (0.010 - 0.022 in) 
Required differential preload 0.17 mm (0.007 in) 


Required preload , Reduction gear 0.13-0.19 mm (0.005-0.0075 in) 


Reduction Assembly required select shim Reduction assembly measurement , minus reduction 
assembly measurement, plus reduction assembly 
measurement , plus 0.16 mm (0.006 in) 
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DESCRIPTION SPECIFICATION 


Required clearance, Oil pump drive sprocket 0.10-0.23 mm (0.004-0.009 in.) The select shim is 
equal to the oil pump drive sprocket measurement one 


plus the oil pump drive sprocket measurement two 
minus 0.16 mm (0.0065 in.). 


Torque converter installed depth at least 13 mm 


TORQUE SPECIFICATIONS 


DESCRIPTION [m |н 
bolts, drive belt assembly - to - transaxle case | 45 | 33 |  - | 
Bot Delenie spring To case [3L — 


Bolts, oil pump - to - transaxle case 


Bolt, oil pump - to - transaxle case (out side ) 


Bolts, Oil strainer to valve body 
Bolts, oil pan - to - transaxle case 


ot вер 

Bolts, Bracket oil pump cover - to oil pump 
L— вавсвае pat ata pump aver вие —— | —8 — | — | € — 

Bolts, Converter housing - to - transaxle case 
ОО e ве 
[ak Speed пра sensor e wem ms [6p 
[ok Speed output sensor о апае 16 
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it Rear mount rough bot 
oti Rear ato ната ООО ООО 
ator converter | — | S | 
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SPECIAL TOOLS 


INSTALLER 9714 


INSTALLER 9715 


@ 


INSTALLER 9743 


/ 


INSTALLER 9851 


© 


INSTALLER 9852 


INSTALLER 9858 


9871 SEAL INSTALLER 


9873 PRESSURE GAUGE 


PM 
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9875 COMPRESSOR 


9876 PARK NEUTRAL SWITCH ADJUSTM 


9877 SEAL INSTALLER 
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9878 SERVICE STAND 


Co 


9919 BEARING INSTALLER 


PULLER C-637 


21 - 401 
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PULLER, 9664 


INSERT 8513A 


Bar, Gauge - 6311 


PM 
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CLUTCH-FORWARD 
DISASSEMBLY 


817e4b1d 


NOTE: Refer to the exploded views as necessary when performing the following steps. 


РМ 
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817e4bc5 


817e6a61 


Remove the snap ring (1) from the forward clutch 


drum using a flat head screwdriver. 


1. 


from the forward 


(1) 


2. Remove the internal gear 


clutch drum. 
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3. Remove the snap rings (1) from the forward clutch 
drum using a flat head screwdriver. 


817e6a67 


4. Remove the retaining plate (1), the drive and 
driven plates (3), and the dish plate (2) from the 
forward clutch drum (4). 


817e6ac5 
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CAUTION: Do not expand the snap ring beyond 
necessity and do not deform it. 


5. Remove the snap ring (1), and remove the input 
shaft (2) from the forward clutch drum. 


817e6ac5 


6. Place bottom of Compressor 8900 (1) in Vice (2). 


8182е994 
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7. Place the drum (1) over Compressor bottom 8900 
in Vice (2). 


8182eae5 


8. Place correct ring (1) that comes with Compressor 
8900 in drum (3). 


1 
| 
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©, N 
| 
5 
SS | 


8182eb12 
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9. Install threaded rod (1) that comes with Compres- 
sor 8900 (2) in drum (3). 

10. Compress tool until the snap ring (4) can be 
removed. 


8182eb96 


11. Use snap ring pliers or a small screw driver to 
remove the snap ring (3) from the piston (1). (4) 


b" 
>» 
/, 
N/D ES 
ДЯ x Де V 


i | | 


8182ebc4 
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12. Remove snap ring. 


8182ebce 


13. Remove the piston (1) from the drum (3). 
14. Remove the spring assembly (2) form the drum 


(3). 


ош | 
INSPECTION 


1. Check driven plate, drive plate, retaining plate and forward clutch drum for damage, distortion or burnt surfaces. 
2. Check snap ring and dish plate for damage, distortion or permanent fatigue. 
3. Check input shaft and internal gear for damage and distortion. 
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ASSEMBLY 


817e4b1d 


1. Refer to the exploded views as necessary when performing the following steps. 
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2. Refer to this view as necessary when performing 
the following steps. ФФ 1 


3. Install the spring assembly (1) into the drum (2). 


[| 
@ 81826001 
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4. Install the piston (1) into the drum (3). 


5. Lay the snap ring onto the piston. 
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6. Install Compressor 8900. 


7. Compress the piston. 
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8. Use snap ring pliers or a small screw driver to 
install the snap ring (3) onto the piston (1). 


CAUTION: Install so that the installation order of 
each plate is correct. 


9. Install the dish plate (5), the driven plate (3), the 
drive plate (4), the retaining plate (2) and one piece 
of the snap ring (1), in the forward clutch piston (6). 


PM 


8182ebc4 


81766013, 
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CAUTION: When conducting measurements, mea- 
sure two or more places and calculate the average (1) 
value. If clearance is beyond standard value, 
replace the forward clutch assembly. 


10. Measure the clearance between the snap ring (1) 
and the retaining plate (2). the correct clutch 
clearance is 1.2-1.5 mm (0.047-0.059 in.). 


817e6b1a 


CAUTION: Do not expand the snap ring beyond 
level required to install and do not deform it. 


11. Install the input shaft (2) in the forward clutch 
drum, and install the snap ring (1). 


817e6ac5 


РМ 
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12. Install one piece of the snap ring (1) into the for- 


ward clutch drum. 


into the forward clutch 


(1) 


13. Install the internal gear 


drum. 
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14. Install the snap ring (1) in the forward clutch 
drum. 


817e4bc5 
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DIAGNOSIS AND TESTING 
EFFECTS OF INCORRECT FLUID LEVEL 


A low fluid level allows the pump to take in air along with the fluid. Air in the fluid will cause fluid pressures to be 
low and develop slower than normal. If the transmission is overfilled, the gears churn the fluid into foam. This aer- 
ates the fluid and causing the same conditions occurring with a low level. In either case, air bubbles cause fluid 
overheating, oxidation, and varnish buildup which interferes with valve and clutch operation. Foaming also causes 
fluid expansion which can result in fluid overflow from the transmission vent or fill tube. Fluid overflow can easily be 
mistaken for a leak if inspection is not careful. 


CAUSES OF BURNT FLUID 


Burnt, discolored fluid is a result of overheating which has three primary causes. 


1. Internal clutch slippage, usually caused by low line pressure, inadequate clutch apply pressure, or clutch seal 
failure. 


2. A result of restricted fluid flow through the main and/or auxiliary cooler. This condition is usually the result of 
a faulty or damaged oil cooler, or severe restrictions in the coolers and lines caused by debris or kinked lines. 


3. Heavy duty operation with a vehicle not properly equipped for this type of operation. Trailer towing or similar 
high load operation will overheat the transmission fluid if the vehicle is improperly equipped. Such vehicles should 
have an auxiliary transmission fluid cooler, a heavy duty cooling system, and the engine/axle ratio combination 
needed to handle heavy loads. 


FLUID CONTAMINATION 


Transmission fluid contamination is generally a result of: 
e adding incorrect fluid 
e failure to clean dipstick and fill tube when checking level 
e engine coolant entering the fluid 
e internal failure that generates debris 
e overheat that generates sludge (fluid breakdown) 
e failure to replace contaminated converter after repair 
The use of non-recommended fluids can result in transmission failure. The usual results are erratic shifts, slippage, 


abnormal wear and eventual failure due to fluid breakdown and sludge formation. Avoid this condition by using rec- 
ommended fluids only. 


The dipstick cap and fill tube should be wiped clean before checking fluid level. Dirt, grease and other foreign mate- 
rial on the cap and tube could fall into the tube if not removed beforehand. Take the time to wipe the cap and tube 
clean before withdrawing the dipstick. 

Engine coolant in the transmission fluid is generally caused by a cooler malfunction. The only remedy is to replace 
the radiator as the cooler in the radiator is not a serviceable part. If coolant has circulated through the transmission, 
an overhaul is necessary. 

The torque converter should be replaced whenever a failure generates sludge and debris. This is necessary 
because normal converter flushing procedures will not remove all contaminants. 


STANDARD PROCEDURE 
CHECK OIL LEVEL 


1. Verify that the vehicle is parked on a level surface. 
2. Remove the dipstick tube cap. 


WARNING: There is a risk of accident from vehicle starting off by itself when engine running. There is a risk 
of injury from contusions and burns if you insert your hands into the engine when it is started or when it 
is running. Secure vehicle to prevent it from moving off by itself. Wear properly fastened and close-fitting 
work clothes. Do not touch hot or rotating parts. 
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. Actuate the service brake. Start engine and let it run at idle speed in selector lever position "P". 
. Shift through the transmission modes several times with the vehicle stationary and the engine idling 
. Warm up the transmission, wait at least 2 minutes and check the oil level with the engine running. Push the Oil 


Dipstick 9336 into transmission fill tube until the dipstick tip contacts the oil pan and pull out again, read off oil 
level, repeat if necessary. 


NOTE: The dipstick will protrude from the fill tube when installed. 


TEMPERATURE (*C) 


10 16 21 27 32 38 43 49 54 60 66 71 77 82 88 93 99 104 110 116 121 


MAXIMUM PLANT FILI 


FLUID LEVEL (MM) 


FLUID LEVEL (IN) 


| 


LY PLANT TOP-OFF 
BASED ON 75 TO 
Е ТЕ! RATURE RANGE 


0 0 
50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 
INTERNAL STOP IS 0 MM (0 IN) TEMPERATURE (°F) 


81858bc51 


8. 
9. 


CVT TRANSMISSION FILL GRAPH 


. Check transmission oil temperature using the appropriate scan tool. 
. The transmission Oil Dipstick 9336 has indicator marks every 10 mm. Determine the height of the oil level on the 


dipstick and using the height, the transmission temperature, and the Transmission Fluid Graph, determine if the 
transmission oil level is correct. 


Add or remove oil as necessary and recheck the oil level. 
Once the oil level is correct, install the dipstick tube cap. 


TRANSMISSION FILL 


To avoid overfilling transmission after a fluid change or overhaul, perform the following procedure: 


1. 
2. 
3. 


Verify that the vehicle is parked on a level surface. 

Remove the dipstick tube cap. 

Add following initial quantity of MOPAR® CVT+4, Automatic Transmission Fluid, to the transmission: 
a. If only fluid and filter were changed, add 7.0 L (14.8 pts.) of transmission fluid to transmission. 


b. If the transmission was completely overhauled or the torque converter was replaced or drained, add 8.1 L 
(17.1 pts.) of transmission fluid to transmission. 


. Check the transmission fluid (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT/FLUID - STAN- 


DARD PROCEDURE) and adjust as required. 
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FLUID AND STRAINER SERVICE 


1. Remove the bolts holding the oil pan (1) to the 
transaxle case. 


2. Remove the oil pan from the transaxle case. 


PM 


817988cb 


3. Remove the oil pan gasket (1) from the transaxle 


case. 


817988c1[] 
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Remove the bolts holding the oil strainer (1) to the 
valve Боду. 


5. Remove the oil strainer. 
6. Remove and discard the oil strainer o-ring. 


817988e7 


CAUTION: Do not re-use the o-ring. Apply CVT 
fluid when installing the o-ring. 


7. Install the new o-ring (1) onto the new oil strainer. 


8179fd80 
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8. Install the new oil strainer (1) onto the control valve 
assembly. Install and tighten the mounting bolts to 
8 М.т (70 in.lbs.). 


817988e7 


CAUTION: Do not re-use the oil pan gasket. 
Remove any moisture, oil, and used gasket mate- 
rial from the surface where the new gasket is to be 
installed. When installing the oil pan gasket, align 
the dowel pin with the dowel pin hole in the oil 
pan gasket. 


9. Install the oil pan gasket (1) onto the transaxle 
case. 


817988c1[] 
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CAUTION: When installing the oil pan, align the 
dowel pin of the transaxle case with the dowel pin 
hole of the oil pan. 


10. Install the oil pan on the transaxle case (1). Install 
and tighten the mounting bolts to 8 N-m (70 
in.lbs.). 


817988cb 


NOTE: Only transmission fluid of the type labeled Mopar? СУТЕ+4 (Automatic Transmission Fluid) should 
be used in this transaxle. 


11. Check the oil level (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT/FLUID - STANDARD PRO- 
CEDURE) 
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BODY-VALVE 


OPERATION 
Outline of the Functions of the Main Components 


Torque converter regulator valve Optimizes the supply pressure for the torque converter 
depending on driving conditions. 

Clutch regulator valve Adjusts the clutch operating pressure depending on 
operating conditions. 

Pressure regulator valve Optimizes the discharge pressure (line pressure) from 
the oil pump depending on driving conditions. 


Shift control valve Controls flow-in/out of line pressure to/from the primary 


pulley depending on the stroke difference between the 
stepping motor and the primary pulley. 


Lock-up/Select switch solenoid valve Switches use of the lock-up solenoid control pressure 
between applying/releasing lock-up and engaging/ 
releasing the forward/reverse clutch (the forward clutch 
and the reverse brake). 


Select switch valve Switches use of the lock-up solenoid control pressure 


between applying/releasing lock-up and engaging/ 
releasing the forward/reverse clutch (the forward clutch 
and the reverse brake). 


Controls the line pressure control valve. 


Secondary valve Reduces the line pressure and adjusts the secondary 
pressure. 

Select control valve Engages when making a selection. Adjusts the forward 
clutch pressure and the reverse brake pressure. 

Lock-up control valve Adjusts engaging/releasing pressure for the torque 
converter. 

Secondary pressure solenoid valve Controls flow-in/out of line pressure to/from the 
secondary pulley depending on driving conditions. 
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REMOVAL 


1. Remove the bolts holding the oil pan (1) to the 
transaxle case. 


2. Remove the oil pan from the transaxle case. 


817988cb 


3. Remove the oil pan gasket (1) from the transaxle 


case. 


817988c1[] 
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4. Remove the bolts holding the oil strainer (1) to the 
valve Боду. 

5. Remove the oil strainer. 

6. Remove and discard the oil strainer o-ring. 


817988e7 


7. Remove the bolts holding the bracket (1) to the 
valve body assembly. 
8. Remove the bracket from the valve body assembly. 


81798972 
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9. Remove the nut holding the manual lever (1) to the 
manual shaft. 


10. Remove the manual lever from the manual shaft. 


817989b4 


CAUTION: Tilt the valve body assembly away from 
the transaxle case on the manual shaft side to 
ease removal. Pay attention to completely remove 
the terminal body from the transaxle case. 


11. Remove the valve body assembly from the trans- 
axle case as follows: 


a. Insert a 75 mm (3 in.) long 3 mm (0.118 in.) 
rod or wire into the linkage stopper hole of the 
valve body assembly to fix the pulley ratio link- 
age (1). 

b. Remove the bolts holding the valve body 
assembly to the transaxle case. 


c. Remove the valve body assembly from the 
transaxle case. 


81798989 


РМ 
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DISASSEMBLY 


81798979 


81798986 


1. Remove and discard the bushing (1) from the valve 


body. 


2. Remove and discard the lip seal (1) from the trans- 


axle case. 
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CAUTION: Do not drop the pulley ratio linkage. 


3. Remove the pulley ratio linkage (1) from the valve 
body. 


81798а16 


4. Remove the return spring (1) from the маме боду. 


81798a35 
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CAUTION: Do not drop the manual valve. 


5. Remove the manual valve (1) from the valve body. 


817989c2 


6. Remove the valve body harness (1) from the valve 
роду. 


81798ad6 
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7. Remove the stepping motor (1) from the valve 
роду. 


81798ac8 


ASSEMBLY 


CAUTION: Do not re-use the lip seal. Apply CVT 
fluid when installing the lip seal. 


1. Install the new lip seal (1) into the transaxle case. 


817989a6 


РМ 
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81798ac8 


81798ad6 


body. Install and Torque the mounting bolts to 8 


2. Install the stepping motor (1) onto the control valve 
Мат (70 in.lbs.). 


onto the control 


3. Install the valve body harness (1) 


valve Боду. 
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CAUTION: Ensure the manual valve is free of dirt, 
lint or other debris. Apply CVT fluid when install- 
ing the manual valve. 


4. Install the manual valve (1) into the control valve 
body. 


817989c2 


5. Install the return spring (1) into the control valve 
роду. 


81798а35 
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CAUTION: Apply CVT fluid when installing the pul- 
ley ratio linkage. 


6. Hook the pawl of the pulley ratio linkage (1) onto 
the stepping motor and install it on the control 
valve. 


81798а16 


INSTALLATION 


1. To install the control valve body assembly on to the 


transaxle case, insert a 75 mm (3 in.) long 3 mm 
(0.118 in.) rod or wire into the linkage stopper hole 
of the control valve assembly to set the pulley ratio 
linkage (1) in position. 


81798989 
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2. Position the locating tab (1) of the terminal body as 
shown and install the terminal body into the trans- 
axle case. 


8179fd69 


3. Install the control valve assembly (1) up from the 
bottom side and install it into the transaxle case. 


81797982 
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4. Align the notch (1) of the pulley ratio linkage with 
the sheave position sensor (2). 


| \ \ -- 7 817bdae3 


CAUTION: Apply CVT fluid when installing the 
bushing. 


5. Install the bushing (1) into the control valve 
assembly. 


81798979 
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6. Torque the mounting bolts of the control valve body 
assembly to 8 N-m (70 in.Ibs). 


8179896e 


7. Install the manual lever (1) onto the manual shaft. 
Install and torque the mounting nut to 22 М-т (16 
in. Ibs.). 


817989b4 
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8. Install the bracket (1) onto the control valve assem- 
bly. Install and tighten the mounting bolts to 8 Мт 
(70 in. 165.). 


81798972 


CAUTION: Do not re-use the o-ring. Apply CVT 
fluid when installing the o-ring. 


9. Install the new o-ring (1) onto the new oil strainer. 


8179fd80 


РМ 


10. Install the new oil strainer (1) onto the control 
valve assembly. Install and torque the mounting 
bolts to 8 N-m (70 in. 16$.). 


CAUTION: Do not re-use the oil pan gasket. 
Remove any moisture, oil, and used gasket mate- 
rial from the surface where the new gasket is to be 
installed. When installing the oil pan gasket, align 
the dowel pin with the dowel pin hole in the oil 
pan gasket. 


11. Install the oil pan gasket (1) onto the transaxle 
case. 
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817988e7 


817988c1[] 
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CAUTION: When installing the oil pan, align the 
dowel pin of the transaxle case with the dowel pin 
hole of the oil pan. 


12. Install the oil pan on the transaxle case (1). Install 
and torque the mounting bolts to 8 N-m (70 in. 
Ibs.). 


817988cb 


13. Install the snap ring (1) onto the terminal body. 

14. Fill transmission with the required fluid. (Refer to 
21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- CVT/FLUID - STANDARD PROCEDURE) 


81798933 
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DRIVE-FINAL 
DISASSEMBLY 


1. Remove the roll pir usit ga pit pur cl (1). 
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2. Discard the old roll pin (3). 
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3. Remove the pinion shaft (2) and inspect for exces- 
sive ware. 


8181fdcb 


4. Roll the pinion gears (3)and shims (1) out of the 
carrier (2). 

5. Remove the pinion gear shims (1) and mark for 
installation. 


8181fd8c 
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6. Remove the pinion gears (1) from the carrier (3). 


8181fd40 


7. Remove the side gears (2) and shims (3) from the 
carrier. 


8181fc48 
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8. If the vehicle is a two wheel drive remove Ше car- 


rier bearings using Puller C-293 PA, six Inserts 
C-293-40 and Press Insert C-4996. | 


(TU 


8181f14a 


9. If all wheel drive use Puller C-293 PA, six 9613 
inserts and Press insert 8888 to remove the carrier 
bearings. 


8181ea4f 


РМ 


10. Remove the nut (1) on the reduction gear (2 


— 


11. Press the shaft of the small gear 
8923 (2), a Press and Blocks 
large gear (4). 


(1) 


to remove from 
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12. Remove the small side reduction gear bearing (4) 
using Splitter 1126 (1), Button 8923 (2) and a 
Press. 


ASSEMBLY 


WARNING: Use welding gloves when handling 
heated components. Failure to follow these 
instructions will result in personal injury. 


CAUTION: A bearing heater is used to assembly 
some components. Use only a bearing heater/hot 
plate and follow manufacture's instructions. Heat 
components to 100 - 177 Celsius (212 deg Min. - 
350 deg Max Fahrenheit). Never use an open flame 
to heat components. Never leave components on 
heater for an extended amount of time. If compo- 
nent is discolored after heating, the component 
has been overheated and must not be used. Fail- 
ure to follow these instructions will result in com- 
ponent damage. 


1. A bearing heater may be used in place of a 
installer. 


PM 


81820638 


81341 а 
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2. Install small gear and shaft (3)onto large gear (4). 


~ 
3. Using installer L-4507 (1) or a bearing heater install E 
the bearing (2) onto the shaft. 


а. 


818208dc 


4. Using installer L-4507 (1) or a bearing heater install 
the small gear side bearing onto the shaft. 


81820532 
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5. Install the new reduction gear nut and torque to 
250 М-т (184 ft. Ibs.) 


8182057e 


6. For two wheel vehicles use Installer C-3716 A and 
Handle C-4171 or a bearing heater to install the 
bearings onto the carrier (both sides). Use installer 
9333-2 or a bearing heater on the big bearing and 
Installer C-3716 A and Handle C-4171 on the small 
bearing for four wheel drive vehicles. 


81820924, 
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7. Install the side gears (2) апа shims (3) onto the 
carrier. 


8181fc48 


8. Place the pinion gears (3) onto the side gears with 
the correct shims (1). 


9. Roll into place. 


8181fd8c 
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10. Install the pinion shaft (2). 


11. Use a new roll pin (3). 
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12. Install the roll pin (3) a pin punch (1). 


ШЇП 


8181fe26 
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MECHANISM-SHIFT 
REMOVAL 


1. Remove the shifter bezel (1). 


2. Remove the screws (1) at the counsel. 


8182b8a0 


РМ 


3. Pull the counsel (1) back and remove electrical 
connector (2) (if equipped). 
4. Remove the counsel (1). 


5. Remove the bolts (1) at the shifter. 
6. Separate the shift cable from the shifter. 
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ATE 


8182b9cf 


8182bab3 
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7. Lift the shifter enough to gain access to electrical 
connector. 


8. Unplug the electrical connector at the shifter. 
9. Remove the shifter. 


8182bb3d 
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INSTALLATION 


1. Plug the electrical connector in at the shifter. 


2. Install the shifter in place. 
3. Clip the shift cable to the shifter. 


8182bb21 
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4. Install the shifter bolts and torque to 70 М-т (52 ft. 
bs.). 


ЈЕ D 


5. Install the counsel (1). 


6. Connect the electrical connector (2) (if equipped). 


90е) 
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7. Install the screws (1) at the counsel. 


8. Install the shifter bezel (1). 
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CABLE-GEAR SHIFT 
REMOVAL 


1. Remove the air box (1). 


2. Disconnect the Negative battery cable (2). 


ОА 


= 
(oTt /N 


22 
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8177a4dd 


3. Remove shifter cable (2)at transmission bracket 


4. Remove the nut (3) on the shifter cable to shift 
lever. 


81796726 
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5. Remove Ше grommet (1) at the bulkhead. 

6. Remove the shifter (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - CVT/SHIFT MECHA- 
NISM - REMOVAL). 


7. Squeeze clip (2) at cable (1). 


8182bbbd 
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8. Pull cable from bracket (2) at bulkhead (1). 


8182bbc8 


9. Pull the cable (1,2) through the bulkhead into the 
engine compartment. 


8182c712 
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INSTALLATION 


1. Install the shifter cable (1,2) through the bulkhead 
and into the passenger compartment. 


8182c712 


2. Install the cable into the bracket (2) at bulkhead 


(1). 


8182bbc8 
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3. Insure the cable clips into place. 
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4. Install the shifter (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - CVT/SHIFT MECHA- 


NISM - INSTALLATION). 


5. Install the shifter cable grommet 


bulkhead. 


(1) 


at the 


PM 


8182bbbd 


8182c02b 
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6. Clip the cable (2) into the bracket (1) install the 
nut (4) over the shifter cable at the transmission 
shift lever. 


7. Connect the Negative battery cable (2). 
8. Install the air box (1) 


8177a4dd 
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SEAL-TORQUE CONVERTER 


REMOVAL 
1. Remove transmission (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - REMOVAL). 
2. Remove torque converter. 


3. Remove torque converter seal using Slide Hammer 
C-3752 and oil Seal Remover 9667. 


81798953 


INSTALLATION 


1. Install torque converter seal using oil seal Installer 
9858. 


817a0329 
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NOTE: Gauge Bar 6311 can be used for doing the 
following measurement 


NOTE: When conducting measurements, measure 
two or more places and calculate the average 
value. 


2. Install the torque converter on the transaxle and 
measure the dimension (1) to see if it is at least 13 
mm. № the measurement is less than 13 mm, the 
torque converter is not fully installed. 


NOTE: Use the designated brand of CVT fluid. Use 
of other brands of CVT fluid other than the desig- 
nated brand will deteriorate the driveability and 
the durability of the CVT, and will cause damage to 
the CVT. 


817a05af 


3. Install the transmission (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - CVT - INSTALLATION). 
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SEAL-HALFSHAFT LEFT SIDE 


REMOVAL 


1. Remove halfshaft (Refer to 3 - DIFFERENTIAL & DRIVELINE/HALF SHAFT - REMOVAL). 
2. Remove left side differential oil seal. 


81836983 


INSTALLATION 
1. Install the left side differential oil seal using Installer 
9871 (2) and Handle C-4171 (3). 


2. Install halfshaft (Refer to 3 - DIFFERENTIAL & 
DRIVELINE/HALF SHAFT - INSTALLATION). 


3. Road test vehicle and inspect for leaks. 


81836560 
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SEAL-HALFSHAFT RIGHT SIDE 
REMOVAL 
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1. Remove halfshaft (Refer to 3 - DIFFERENTIAL & DRIVELINE/HALF SHAFT - REMOVAL). 
2. If all wheel drive remove the PTU (Refer to 21 - TRANSMISSION/TRANSAXLE/POWER TRANSFER UNIT - 


REMOVAL). 
3. Remove the seal (2) form the transaxle using a 
screwdriver (3). 


INSTALLATION 

1. Install the seal using Installer 9877(2) and Handle 
C-4171 (3). 

2. Е all wheel drive install the РТУ (Refer to 21 - 
TRANSMISSION/TRANSAXLE/POWER TRANS- 
FER UNIT - INSTALLATION). 

3. Install Halfshaft (Refer to 3 - DIFFERENTIAL & 
DRIVELINE/HALF SHAFT - INSTALLATION). 


4. Road test vehicle and inspect for leaks. 


<< ~ 
"i № Зее 
818367с4 


81836384 
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TRANSMISSION RANGE SENSOR 
REMOVAL 


1. Disconnect battery cables (2). 


PM 


2. Remove air cleaner assembly (1). 


8177a4dd 


3. Remove battery. 


4. Remove battery tray (1). 


/ 


80eff95e 
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5. Remove inlet air tube (1). 


6. Remove the shiftier cable (2). 
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7. Remove nut (1) at shift lever. 
8. Remove shift lever (2). 


81798924 


9. Remove bolts (2) at TRS. 
10. Remove TRS (1). 


817988a7 
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INSTALLATION 
1. Install TRS into position (1). 


817988a7 


2. Put the manual shaft in the N position (3). 


3. Install Alignment Tool 9876 (2) and adjust the posi- 
tion of the TRS (1). 


817df861 
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4. Install and Torque the mounting bolts of the TRS to 
6 N-m (49 in.lbs.). 


817df92d 


5. Remove Alignment Tool 9876 and Install the shift 
lever (2) onto the manual shaft (1). 

6. Install and Torque the mounting nut to 17 N-m (150 
in.lbs.). 


81798924 
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C0077- LOW TIRE PRESSURE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Continuously. 
e Set Condition: 
A low pressure condition will exist when the tire pressure falls below or is equal to the low pressure threshold 
value as specified for the vehicle. 


Possible Causes 


INTERMITTENT PERFORMANCE DTC 


INCORRECT TIRE PRESSURE 
TIRE PRESSURE SENSOR 
WCM (SKREEM) 


Diagnostic Test 


1. DTC STATUS IS ACTIVE 


NOTE: If the incorrect Placard Values were programmed into the WCM/SKREEM, a DTC could be set. Before 
continuing with any TPM diagnostic test, using the scan tool, check that the correct Placard Values have 
been programmed in to the module. 


NOTE: 

If the following conditions are present: 

- Low Tire Pressure DTC (C0077) (Active) 

— Spare Tire is not equipped with a Tire Pressure Sensor 
— Spare Tire is currently on the vehicle 

Repair the tire and place it back on the vehicle. 

Test drive the vehicle. 

If the DTC(s) reset continue with the diagnostic procedure. 


Turn the ignition on. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Is the DTC status Active at this time? 


Yes >> Со to 2 
Мо >> Go to 4 


2. LOW TIRE PRESSURE 


Correct all tire pressure to the recommended specifications and wait 2 minutes. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Go to З 
No >> Test Complete. 
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3. TIRE PRESSURE SENSOR 


NOTE: Before continuing, ensure the tire is free from any leaks or damage that would cause a low tire pres- 
sure condition. If a problem is found, repair as necessary and retest. 

Turn the ignition off. 

Replace the Tire Pressure Sensor in accordance with the Service Information. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 

With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS - DIAGNOSIS AND TESTING) 


No >> Test Complete. 


4. INTERMITTENT TIRE PRESSURE SENSOR DTC 

The conditions necessary to set this DTC are not present at this time. 

Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Repair as necessary. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS - DIAGNOSIS AND TESTING) 


No >> Test complete. 


РМ-------------------------- TIRES/WHEELS - ELECTRICAL DIAGNOSIS 22-5 
C1501-TIRE PRESSURE SENSOR 1 INTERNAL 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The tire pressure sensor actively monitors the air pressure and air temperature inside the tire, the sensor internal 
battery status, and the radial acceleration of the wheel. Each sensor has a unique ID code. The sensor transmits 
the data at regular intervals via an encoded signal to a receiver circuit located in the Wireless Control Module 
(SKREEM). 
е When Monitored: 
With vehicle speed greater than 15 MPH (24 km/h). (24 km/h). 
• Set Condition: 
The WCM (SKREEM) will monitor the signals from the four active road tire sensors. A loss of signal error is 
detected when eight consecutive blocks of data are not received or cannot be accurately decoded within a 
maximum peroid of 10 minuntes. An internal sensor hardware error condition will be set when an error in the 
accelerometer, pressure sensor, or temperature sensor is detected. 


Possible Causes 


INTERMITTENT TIRE PRESSURE SENSOR INTERNAL DTC 


TIRE PRESSURE SENSOR 
WIRELESS CONTROL MODULE (SKREEM) 


Diagnostic Test 


1. DTC STATUS IS ACTIVE 


NOTE: 

If the following conditions are present: 

- Tire Pressure Sensor Internal DTC (Active) 

— Spare Tire is not equipped with a Tire Pressure Sensor 
— Spare Tire is currently on the vehicle 

Repair the tire and place it back on the vehicle. 

Test drive the vehicle. 

If the DTC(s) reset continue with the diagnostic procedure. 
Turn the ignition on. 


With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 
Is the DTC status Active at this time? 


Yes >> Go to 2 
No >> Go to 4 


2. TIRE PRESSURE SENSOR 


NOTE: 

When working with vehicles equipped with the base tire pressure monitoring system the correct tire that set 
the fault must be identified. Following the below procedure will help in identifying the correct tire. 

1. Set all tire pressures to the recommended specifications and recheck for fault/alert. 

2. Turn the ignition on. 

3. Starting with the left front wheel, deflate the tire to 20 PSI and wait 2 minutes. The fault will set once the 
pressure has reached 20 PSI within the 2 minute time frame. 

4. If the TPM fault was detected and not associated to this Sensor/Transmitter, repeat the process until the 
faulty Sensor/Transmitter has been identified. Once a fault/alert has set, it will establish the location of the 
tire pressure sensor/transmitter. Repeat steps until the applicable Tire Pressure Sensor/Transmitter has 
been located. 

Turn the ignition off. 

Replace the Tire Pressure Sensor in accordance with the Service Information. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 
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Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 
Does the DTC reset or is the status Active for this DTC? 


Yes >> Go to З 
No >> Test Complete. 


3. WIRELESS CONTROL MODULE (SKREEM) 
View repair. 


Repair 
Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS - DIAGNOSIS AND TESTING) 


4. INTERMITTENT TIRE PRESSURE SENSOR DTC 

The conditions necessary to set this DTC are not present at this time. 

Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Return to the beginning of this test and perform the diagnostic procedure as necessary. 
No >> Test complete. 
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C1502-TIRE PRESSURE SENSOR 2 INTERNAL 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The tire pressure sensor actively monitors the air pressure and air temperature inside the tire, the sensor internal 
battery status, and the radial acceleration of the wheel. Each sensor has a unique ID code. The sensor transmits 
the data at regular intervals via an encoded signal to a receiver circuit located in the Wireless Control Module 
(SKREEM). 
е When Monitored: 
With vehicle speed greater than 15 MPH (24 km/h). 
• Set Condition: 
The WCM (SKREEM) will monitor the signals from the four active road tire sensors. A loss of signal error is 
detected when eight consecutive blocks of data are not received or cannot be accurately decoded within a 
maximum period of 10 minunites. An internal sensor hardware error condition will be set when an error in the 
accelerometer, pressure sensor, or temperature sensor is detected. 


Possible Causes 


INTERMITTENT TIRE PRESSURE SENSOR INTERNAL DTC 


TIRE PRESSURE SENSOR 
WIRELESS CONTROL MODULE (SKREEM) 


Diagnostic Test 


1. DTC STATUS IS ACTIVE 


NOTE: 

If the following conditions are present: 

- Tire Pressure Sensor Internal DTC (Active) 

— Spare Tire is not equipped with a Tire Pressure Sensor 
— Spare Tire is currently on the vehicle 

Repair the tire and place it back on the vehicle. 

Test drive the vehicle. 

If the DTC(s) reset continue with the diagnostic procedure. 
Turn the ignition on. 


With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 
Is the DTC status Active at this time? 


Yes >> Go to 2 
No >> Go to 4 


2. TIRE PRESSURE SENSOR 


NOTE: 

When working with vehicles equipped with the base tire pressure monitoring system the correct tire that set 
the fault must be identified. Following the below procedure will help in identifying the correct tire. 

1. Set all tire pressures to the recommended specifications and recheck for fault/alert. 

2. Turn the ignition on. 

3. Starting with the left front wheel, deflate the tire to 20 PSI and wait 2 minutes. The fault will set once the 
pressure has reached 20 PSI within the 2 minute time frame. 

4. If the TPM fault was detected and not associated to this Sensor/Transmitter, repeat the process until the 
faulty Sensor/Transmitter has been identified. Once a fault/alert has set, it will establish the location of the 
tire pressure sensor/transmitter. Repeat steps until the applicable Tire Pressure Sensor/Transmitter has 
been located. 

Turn the ignition off. 

Replace the Tire Pressure Sensor in accordance with the Service Information. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 
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Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 
Does the DTC reset or is the status Active for this DTC? 


Yes >> Go to З 
No >> Test Complete. 


3. WIRELESS CONTROL MODULE (SKREEM) 
View repair. 


Repair 
Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS - DIAGNOSIS AND TESTING) 


4. INTERMITTENT TIRE PRESSURE SENSOR DTC 

The conditions necessary to set this DTC are not present at this time. 

Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Return to the beginning of this test and perform the diagnostic procedure as necessary. 
No >> Test complete. 
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C1503-TIRE PRESSURE SENSOR 3 INTERNAL 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The tire pressure sensor actively monitors the air pressure and air temperature inside the tire, the sensor internal 
battery status, and the radial acceleration of the wheel. Each sensor has a unique ID code. The sensor transmits 
the data at regular intervals via an encoded signal to a receiver circuit located in the Wireless Control Module 
(SKREEM). 
е When Monitored: 
With vehicle speed greater than 15 MPH (24 km/h). 
• Set Condition: 
The WCM (SKREEM) will monitor the signals from the four active road tire sensors. A loss of signal error is 
detected when eight consecutive blocks of data are not received or cannot be accurately decoded within a 
maximum period of 10 minunites. An internal sensor hardware error condition will be set when an error in the 
accelerometer, pressure sensor, or temperature sensor is detected. 


Possible Causes 


INTERMITTENT TIRE PRESSURE SENSOR INTERNAL DTC 


TIRE PRESSURE SENSOR 
WIRELESS CONTROL MODULE (SKREEM) 


Diagnostic Test 


1. DTC STATUS IS ACTIVE 


NOTE: 

If the following conditions are present: 

- Tire Pressure Sensor Internal DTC (Active) 

— Spare Tire is not equipped with a Tire Pressure Sensor 
— Spare Tire is currently on the vehicle 

Repair the tire and place it back on the vehicle. 

Test drive the vehicle. 

If the DTC(s) reset continue with the diagnostic procedure. 
Turn the ignition on. 


With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 
Is the DTC status Active at this time? 


Yes >> Go to 2 
No >> Go to 4 


2. TIRE PRESSURE SENSOR 


NOTE: 

When working with vehicles equipped with the base tire pressure monitoring system the correct tire that set 
the fault must be identified. Following the below procedure will help in identifying the correct tire. 

1. Set all tire pressures to the recommended specifications and recheck for fault/alert. 

2. Turn the ignition on. 

3. Starting with the left front wheel, deflate the tire to 20 PSI and wait 2 minutes. The fault will set once the 
pressure has reached 20 PSI within the 2 minute time frame. 

4. If the TPM fault was detected and not associated to this Sensor/Transmitter, repeat the process until the 
faulty Sensor/Transmitter has been identified. Once a fault/alert has set, it will establish the location of the 
tire pressure sensor/transmitter. Repeat steps until the applicable Tire Pressure Sensor/Transmitter has 
been located. 

Turn the ignition off. 

Replace the Tire Pressure Sensor in accordance with the Service Information. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 
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Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Go to З 
No >> Test Complete. 


3. WIRELESS CONTROL MODULE (SKREEM) 


View repair. 


Repair 
Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS - DIAGNOSIS AND TESTING) 


4. INTERMITTENT TIRE PRESSURE SENSOR DTC 


The conditions necessary to set this DTC are not present at this time. 
Refer to any Technical Service Bulletins that may apply to this condition. 
With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 
Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 
Does the DTC reset or is the status Active for this DTC? 


Yes >> Return to the beginning of this test and perform the diagnostic procedure as necessary. 
No >> Test complete. 
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C1504-TIRE PRESSURE SENSOR 4 INTERNAL 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The tire pressure sensor actively monitors the air pressure and air temperature inside the tire, the sensor internal 
battery status, and the radial acceleration of the wheel. Each sensor has a unique ID code. The sensor transmits 
the data at regular intervals via an encoded signal to a receiver circuit located in the Wireless Control Module 
(SKREEM). 
е When Monitored: 
With vehicle speed greater than 15 m.p.h. (24 km/h). 
• Set Condition: 
The WCM (SKREEM) will monitor the signals from the four active road tire sensors. A loss of signal error is 
detected when eight consecutive blocks of data are not received or cannot be accurately decoded within a 
maximum period of 10 minunites. An internal sensor hardware error condition will be set when an error in the 
accelerometer, pressure sensor, or temperature sensor is detected. 


Possible Causes 


INTERMITTENT TIRE PRESSURE SENSOR INTERNAL DTC 


TIRE PRESSURE SENSOR 
WIRELESS CONTROL MODULE (SKREEM) 


Diagnostic Test 


1. DTC STATUS IS ACTIVE 


NOTE: 

If the following conditions are present: 

- Tire Pressure Sensor Internal DTC (Active) 

— Spare Tire is not equipped with a Tire Pressure Sensor 
— Spare Tire is currently on the vehicle 

Repair the tire and place it back on the vehicle. 

Test drive the vehicle. 

If the DTC(s) reset continue with the diagnostic procedure. 
Turn the ignition on. 


With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 
Is the DTC status Active at this time? 


Yes >> Go to 2 
No >> Go to 4 


2. TIRE PRESSURE SENSOR 


NOTE: 

When working with vehicles equipped with the base tire pressure monitoring system the correct tire that set 
the fault must be identified. Following the below procedure will help in identifying the correct tire. 

1. Set all tire pressures to the recommended specifications and recheck for fault/alert. 

2. Turn the ignition on. 

3. Starting with the left front wheel, deflate the tire to 20 PSI and wait 2 minutes. The fault will set once the 
pressure has reached 20 PSI within the 2 minute time frame. 

4. If the TPM fault was detected and not associated to this Sensor/Transmitter, repeat the process until the 
faulty Sensor/Transmitter has been identified. Once a fault/alert has set, it will establish the location of the 
tire pressure sensor/transmitter. Repeat steps until the applicable Tire Pressure Sensor/Transmitter has 
been located. 

Turn the ignition off. 

Replace the Tire Pressure Sensor in accordance with the Service Information. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 
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Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Go to З 
No >> Test Complete. 


3. WIRELESS CONTROL MODULE (SKREEM) 


View repair. 


Repair 
Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS - DIAGNOSIS AND TESTING) 


4. INTERMITTENT TIRE PRESSURE SENSOR DTC 


The conditions necessary to set this DTC are not present at this time. 
Refer to any Technical Service Bulletins that may apply to this condition. 
With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 
Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 
Does the DTC reset or is the status Active for this DTC? 


Yes >> Return to the beginning of this test and perform the diagnostic procedure as necessary. 
No >> Test complete. 
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For а complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Tire Pressure Trigger Module is used to automatically learn the location of each wheel sensor on the vehicle. 
The module is controlled and activated in sequence by the Wireless Control Module (TPM) over a LIN bus. When 
activated, the module will generate a 125 KHz signal of sufficient field strength to trigger the tire pressure sensor 
and force a RF transmission from the sensor. 
е When Monitored: 
Continuously. 
• Set Condition: 
The МСМ (ТРМ) will monitor the messages from each Tire Pressure Trigger Module over the LIN bus. If any 
of the messages are not received, or are received other than as expected, a DTC will set. When the condition 
is corrected, or is no longer detected, as acknowledged ма a LIN bus message, the МОМ will reset the appro- 
priate trigger module fault status. 


Possible Causes 


INTERMITTENT TIRE PRESSURE TRIGGER MODULE PERFORMANCE DTC 


TIRE PRESSURE TRIGGER MODULE 
WIRELESS CONTROL MODULE (TPM) 


Diagnostic Test 


1. DTC STATUS IS ACTIVE 


NOTE: If the incorrect Placard Values were programmed into the WCM/TPM, a DTC could be set. Before 
continuing with any TPM diagnostic test, using the scan tool, check that the correct Placard Values have 
been programmed in to the module. 

Turn the ignition on. 


With the scan tool, select View DTCs in the Wireless Control Module (TPM). 
Is the DTC status Active at this time? 

Yes >> Go to 2 

No >> Go to 4 


2. TIRE PRESSURE TRIGGER MODULE 

Turn the ignition off. 

Replace the appropriate Tire Pressure Trigger Module in accordance with the Service Information. 

With the scan tool, clear DTCs in the Wireless Control Module (TPM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (TPM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Со 103 


Мо >> Test Complete. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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3. WIRELESS CONTROL MODULE (TPM) 


View repair. 


Repair 
Replace the Wireless Control Module (TPM) in accordance with the Service Information. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


4. INTERMITTENT TIRE PRESSURE TRIGGER MODULE DTC 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring schematic as a guide, inspect the wiring and connectors relative to this circuit. 

Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (TPM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (TPM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Return to the first step of this test and perform the diagnostic procedure. 
No >> Test complete. 
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For а complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Tire Pressure Trigger Module is used to automatically learn the location of each wheel sensor on the vehicle. 
The module is controlled and activated in sequence by the Wireless Control Module (SKREEM) over a LIN bus. 
When activated, the module will generate a 125 KHz signal of sufficient field strength to trigger the tire pressure 
sensor and force a LR transmission from the sensor. 
е When Monitored: 
Continuously. 
e Set Condition: 
The WCM (SKREEM) will monitor the messages from each Tire Pressure Trigger Module over the LIN bus. If 
any of the messages are not received, or are received other than as expected, a DTC will set. When the 
condition is corrected, or is no longer detected, as acknowledged via a LIN bus message, the МОМ will reset 
the appropriate trigger module fault status. 


Possible Causes 


INTERMITTENT TIRE PRESSURE TRIGGER MODULE PERFORMANCE DTC 


TIRE PRESSURE TRIGGER MODULE 
WIRELESS CONTROL MODULE (SKREEM) 


Diagnostic Test 


1. DTC STATUS IS ACTIVE 


Turn the ignition on. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Is the DTC status Active at this time? 


Yes >> Go to 2 
No >> Go to 4 


2. TIRE PRESSURE TRIGGER MODULE 

Turn the ignition off. 

Replace the appropriate Tire Pressure Trigger Module in accordance with the Service Information. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (ЗКНЕЕМ). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Со 103 


Мо >> Test Complete. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS - DIAGNOSIS AND TESTING) 


3. WIRELESS CONTROL MODULE (SKREEM) 
View repair. 


Repair 
Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS - DIAGNOSIS AND TESTING) 
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4. INTERMITTENT TIRE PRESSURE TRIGGER MODULE DTC 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring schematic as a guide, inspect the wiring and connectors relative to this circuit. 

Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Нешг to the first step of this test and perform the diagnostic procedure. 
No >> Test complete. 
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For а complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Tire Pressure Trigger Module is used to automatically learn the location of each wheel sensor on the vehicle. 
The module is controlled and activated in sequence by the Wireless Control Module (SKREEM) over a LIN bus. 
When activated, the module will generate a 125 KHz signal of sufficient field strength to trigger the tire pressure 
sensor and force a RF transmission from the sensor. 
e When Monitored: 
Continuously. 
e Set Condition: 
The WCM (SKREEM) will monitor the messages from each Tire Pressure Trigger Module over the LIN bus. If 
any of the messages are not received, or are received other than as expected, a DTC will set. When the 
condition is corrected, or is no longer detected, as acknowledged via a LIN bus message, the WCM will reset 
the appropriate trigger module fault status. 


Possible Causes 


INTERMITTENT TIRE PRESSURE TRIGGER MODULE PERFORMANCE DTC 


TIRE PRESSURE TRIGGER MODULE 
WIRELESS CONTROL MODULE (SKREEM) 


Diagnostic Test 


1. DTC STATUS IS ACTIVE 


Turn the ignition on. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Is the DTC status Active at this time? 


Yes >> Go to 2 
No >> Go to 4 


2. TIRE PRESSURE TRIGGER MODULE 

Turn the ignition off. 

Replace the appropriate Tire Pressure Trigger Module in accordance with the Service Information. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (ЗКНЕЕМ). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Go to З 


No >> Test Complete. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


9. WIRELESS CONTROL MODULE (SKREEM) 
View repair. 


Repair 
Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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4. INTERMITTENT TIRE PRESSURE TRIGGER MODULE DTC 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring schematic as a guide, inspect the wiring and connectors relative to this circuit. 

Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Return to the first step of this test and perform the diagnostic procedure. 
No >> Test complete. 
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For а complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Tire Pressure Trigger Module is used to automatically learn the location of each wheel sensor on the vehicle. 
The module is controlled and activated in sequence by the Wireless Control Module (SKREEM) over a LIN bus. 
When activated, the module will generate a 125 KHz signal of sufficient field strength to trigger the tire pressure 
sensor and force a RF transmission from the sensor. 
е When Monitored: 
Continuously. 
e Set Condition: 
The WOM receives a message from the Tire Pressure Trigger Module indicating that an over voltage condition 
has been detected. 


Possible Causes 


INTERMITTENT TIRE PRESSURE TRIGGER MODULE PERFORMANCE DTC 
(F202) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 


(Z904) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 
TIRE PRESSURE TRIGGER MODULE 
WIRELESS CONTROL MODULE (SKREEM) 


Diagnostic Test 


1. DTC STATUS IS ACTIVE 


NOTE: If the incorrect Placard Values were programmed into the WCM/SKREEM, a DTC could be set. Before 
continuing with any TPM diagnostic test, using the scan tool, check that the correct Placard Values have 
been programmed in to the module. 

Turn the ignition on. 


NOTE: If a system or battery voltage high DTC is set in the Wireless Control Module (SKREEM) or in the 
PCM, repair the voltage DTC before continuing with this test. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Is the DTC status Active at this time? 


Yes >> Go to 2 
No >> Go to 6 


2. (F202) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition on. 


Using a 12-volt test light connect to ground, check the (F202) Fused 
Ignition Switch Output (Run) circuit. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


А 
Yes >> Со 103 D 


No >> Repair the (F202) Fused Ignition Switch Output (Run) circuit а 
for an open circuit or high resistance. на 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ wj е 


WHEELS/TIRE PRESSURE MONITORING - STANDARD 


PROCEDURE) TRANSPONDER- 


TIRE PRESSURE 
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3. (Z904) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 


Using а 12-мой test light connect to 12 volts, check each of the (7904) 
Ground circuit(s). 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Go to 4 


No >> Repair the (Z904) Ground circuit(s) for an open circuit or 
high resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


TRANSPONDER- 
TIRE PRESSURE 


8183486d 


4. TIRE PRESSURE TRIGGER MODULE 

Turn the ignition off. 

Replace the appropriate Tire Pressure Trigger Module in accordance with the Service Information. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Goto 5 
No >> Test Complete. 


5. WIRELESS CONTROL MODULE (SKREEM) 
View repair. 


Repair 
Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


6. INTERMITTENT TIRE PRESSURE TRIGGER MODULE DTC 

The conditions necessary to set this DTC are not present at this time. 

Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Return to the first step of this test and perform the diagnostic procedure. 
No >> Test complete. 
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For а complete wiring diagram Refer to Section 8W 


22-26  TIRES/WHEELS - ELECTRICAL DIAGNOSIS ——————————————————————_- РМ 


Theory of Operation 


The Tire Pressure Trigger Module is used to automatically learn the location of each wheel sensor on the vehicle. 
The module is controlled and activated in sequence by the Wireless Control Module (SKREEM) over a LIN bus. 
When activated, the module will generate a 125 KHz signal of sufficient field strength to trigger the tire pressure 
sensor and force a RF transmission from the sensor. 
е When Monitored: 
Continuously. 
e Set Condition: 
The WOM receives a message from the Tire Pressure Trigger Module indicating that an over voltage condition 
has been detected. 


Possible Causes 


INTERMITTENT TIRE PRESSURE TRIGGER MODULE PERFORMANCE DTC 
(F202) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 


(Z904) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 
TIRE PRESSURE TRIGGER MODULE 
WIRELESS CONTROL MODULE (SKREEM) 


Diagnostic Test 


1. DTC STATUS IS ACTIVE 


NOTE: If the incorrect Placard Values were programmed into the WCM/SKREEM, a DTC could be set. Before 
continuing with any TPM diagnostic test, using the scan tool, check that the correct Placard Values have 
been programmed in to the module. 

Turn the ignition on. 


NOTE: If a system or battery voltage high DTC is set in the Wireless Control Module (SKREEM) or in the 
PCM, repair the voltage DTC before continuing with this test. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Is the DTC status Active at this time? 


Yes >> Go to 2 
No >> Go to 6 


2. (F202) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition on. 


Using a 12-volt test light connect to ground, check the (F202) Fused 
Ignition Switch Output (Run) circuit. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


А 
Yes >> Со 103 D 


No >> Repair the (F202) Fused Ignition Switch Output (Run) circuit а 
for an open circuit or high resistance. на 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ wj е 


WHEELS/TIRE PRESSURE MONITORING - STANDARD 


PROCEDURE) TRANSPONDER- 
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3. (Z904) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 


Using а 12-мой test light connect to 12 volts, check each of the (2904) 
Ground circuit(s). 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


15 the test light illuminated and bright? 


Yes >> Go to 4 


No >> Repair the (Z904) Ground circuit(s) for an open circuit or пег] 1 
high resistance. НИ 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ на 
WHEELS/TIRE PRESSURE MONITORING - STANDARD uq] 6 
PROCEDURE) 
TRANSPONDER- 


TIRE PRESSURE 
8183d964 


4. TIRE PRESSURE TRIGGER MODULE 

Turn the ignition off. 

Replace the appropriate Tire Pressure Trigger Module in accordance with the Service Information. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Со to 5 
No >> Test Complete. 


5. WIRELESS CONTROL MODULE (SKREEM) 
View repair. 


Repair 
Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


6. INTERMITTENT TIRE PRESSURE TRIGGER MODULE DTC 

The conditions necessary to set this DTC are not present at this time. 

Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Return to the first step of this test and perform the diagnostic procedure. 
No >> Test complete. 
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For а complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Tire Pressure Trigger Module is used to automatically learn the location of each wheel sensor on the vehicle. 
The module is controlled and activated in sequence by the Wireless Control Module (SKREEM) over a LIN bus. 
When activated, the module will generate a 125 KHz signal of sufficient field strength to trigger the tire pressure 
sensor and force a RF transmission from the sensor. 
е When Monitored: 
Continuously. 
e Set Condition: 
The WOM receives a message from the Tire Pressure Trigger Module indicating that an over voltage condition 
has been detected. 


Possible Causes 


INTERMITTENT TIRE PRESSURE TRIGGER MODULE PERFORMANCE DTC 
(F202) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 


(2965) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 
TIRE PRESSURE TRIGGER MODULE 
WIRELESS CONTROL MODULE (SKREEM) 


Diagnostic Test 


1. DTC STATUS IS ACTIVE 


NOTE: If the incorrect Placard Values were programmed into the WCM/SKREEM, a DTC could be set. Before 
continuing with any TPM diagnostic test, using the scan tool, check that the correct Placard Values have 
been programmed in to the module. 

Turn the ignition on. 


NOTE: If a system or battery voltage high DTC is set in the Wireless Control Module (SKREEM) or in the 
PCM, repair the voltage DTC before continuing with this test. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Is the DTC status Active at this time? 


Yes >> Go to 2 
No >> Go to 6 


2. (F202) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition on. 


Using a 12-volt test light connect to ground, check the (F202) Fused 
Ignition Switch Output (Run) circuit. 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


А 
Yes >> Со 103 D 


No >> Repair the (F202) Fused Ignition Switch Output (Run) circuit а 
for an open circuit or high resistance. на 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ wj е 


WHEELS/TIRE PRESSURE MONITORING - STANDARD 


PROCEDURE) TRANSPONDER- 
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3. (2965) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 


Using a 12-мой test light connect to 12 volts, check each of the (2965) 
Ground circuit(s). 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Go to 4 


No >> Repair the (2965) Ground circuit(s) for an open circuit or 
high resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


TRANSPONDER- 
TIRE PRESSURE 
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4. TIRE PRESSURE TRIGGER MODULE 

Turn the ignition off. 

Replace the appropriate Tire Pressure Trigger Module in accordance with the Service Information. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Goto 5 
No >> Test Complete. 


5. WIRELESS CONTROL MODULE (SKREEM) 
View repair. 


Repair 
Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


6. INTERMITTENT TIRE PRESSURE TRIGGER MODULE DTC 

The conditions necessary to set this DTC are not present at this time. 

Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Return to the first step of this test and perform the diagnostic procedure. 
No >> Test complete. 
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C151D-TIRE PRESSURE SENSOR LOCATION UNDERETEMIND 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The vehicle sensor locate process occurs after the vehicle sits at zero speed for more than 19 min. The tire pres- 
sure monitor system will determin the sensor positios while driving at speeds above 15 MPH (24 Km/h). This pro- 
cess can take up to 10 min to determin sensor positions. 
е When Monitored: 
During vehicle sensor locate process. 
e Set Condition: 
Must fail vehicle sensor locate process 3 times in a row. 


Possible Causes 


(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 
(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND 
(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 
FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 


GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 

(D508) COM-LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN 
TIRE PRESSURE TRIGGER MODULE POWER AND GROUND 
TPM SENSOR 

WCM 


Diagnostic Test 


1. OTHER отс SET 
Repair all other DTC’s first. 

Is this DTC still active after all other DTC’s repaired? 
Yes >> Go To2 


No >> Test Complete. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS - DIAGNOSIS AND TESTING) 


2. VERIFY DTC IS ACTIVE 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
Turn the ignition on. 


With the scan tool, read and record WCM DTOs. 
With the scan tool, erase WCM DTOs. 

Cycle the ignition switch. 

With the scan tool, read WCM DTOs. 


Does this DTC reset? 
Yes >> Go To З 


No >> Perform the Stored Lost Communication test procedure. Refer to the table of contents in this section. 
(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING). 
Perform BODY VERIFICATION TEST. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES 
- STANDARD PROCEDURE). 
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3. (D508) COM-LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN 


Turn the ignition off. 

Disconnect the Tire Pressure Trigger Module. 

Disconnect the WCM. 

With an ohmmeter measure the resistance of the (D508) COM-LIN TIRE PRESSURE MONITOR LAN CIRCUIT. 


Is the resistance below 5 Ohms? 
Yes >> Со То 4 


Мо >> Repair or replace the open circuit. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


4. FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition off. 


Disconnect the Tire Pressure Transponder harness connector. ан 
Disconnect the Sentry Key Remote Entry Module harness connector. 
Turn the ignition on. (C2) 
Using a 12-мой test light connect to ground, check the Fused Ignition в 
Switch Output (Run) circuit. 4 
NOTE: The test light should be illuminated and bright. Compare MA 
the brightness to that of a direct connection to the battery. даа 
0 
Is the test light illuminated and bright? в 
Yes >> Со 105 9-1 9 
Мо >> Repair the Fused Ignition Switch Output (Run) circuit for an 
open circuit or high resistance. TRANSPONDER- 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ TIRE PRESSURE 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 81894869 
PROCEDURE) 


5: GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 
Using a 12-volt test light connect to battery voltage, probe each of the 


Ground circuit(s). 
NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 


Yes >> Со 106 


Мо >> Repair the Ground circuit(s) for an open circuit or high 
resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


TRANSPONDER- 
TIRE PRESSURE 
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6. (D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 


Turn the ignition on. 
Measure the voltage of the (D508) COM - LIN Tire Pressure Monitor 
LAN circuit. 


Is there any voltage present? 


Yes >> Repair the (D508) COM - LIN Tire Pressure Monitor LAN 
circuit for a short to voltage. 


No >> Go to 7 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


TRANSPONDER- 
TIRE PRESSURE 
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7. (0508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND 


Turn the ignition off. 
Measure the resistance between ground and the (D508) COM - LIN Tire 
Pressure Monitor LAN circuit. 


Is the resistance below 5.0 ohms? 
Yes >> Repair the (D508) COM - LIN Tire Pressure Monitor LAN 


circuit for a short to ground. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


No >> Со to 8 
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8. (D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 


Use a jumper wire with one end connected to ground and the other to 
the (D508) COM - LIN Tire Pressure Monitor LAN circuit in the Front 
Left Pressure Tire Transponder harness connector. 


Using a 12-Volt test light connected to battery voltage, probe the (D508) 
COM - LIN Tire Pressure Monitor LAN circuit in the TPM harness con- 
nector. 


NOTE: The test light should be illuminated and bright. Compared 


the brightness to that of a direct connection to the battery. 2] 1 8 
Does the test light illuminate bright? B 
0 
Yes >> Goto 9 на 6 


Мо >> Repair Ше (D508) COM - LIN Tire Pressure Monitor LAN 
circuit for an open circuit or high resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ oic 
WHEELS/TIRE PRESSURE MONITORING - STANDARD КЕНЕТ 


PROCEDURE) 


9. POWER AND GROUND CIRCUIT OPEN 


Turn the ignition on. 
With a voltmeter measure the voltage between the power and ground circuit at the Trigger Module. 


Is the voltage at least the same as battery voltage? 


Yes >> Со To 10 


Мо >> Repair the open circuit. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


1 0. CHECK FOR ADDITIONAL TRIGGER MODULE COMMUNICATION RELATED DTCs 
With the scan tool, select Network View and select Advanced. 


Is there more than one module with active DTCs "Logged Against" the WCM? 


Yes >> Replace/update the WCM in accordance with the service information. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 

No >> Replace the Tire pressure trigger Module in accordance with the service information. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
e With the ignition on 
e Battery voltage between 10 and 16 volts 
е |OD fuse installed 
e Set Condition: 
If the WCM fails to receive bus messages from the Tire pressure trigger module for two consecutive counts of 
trigger module not responding to a communication check. 


Possible Causes 


(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 

(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND 

(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 
( 

( 

( 


F202) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 
Z904) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 

D508) COM-LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN 

TIRE PRESSURE TRIGGER MODULE POWER AND GROUND 

WCM 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
Turn the ignition on. 


With the scan tool, read and record WCM DTOs. 
With the scan tool, erase WCM DTOs. 

Cycle the ignition switch. 

With the scan tool, read WCM DTOs. 


Does this DTC reset? 


Yes | »» Go To 3 
No >> Perform the Stored Lost Communication test procedure. Refer to the table of contents in this section. 
(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING). 


Perform BODY VERIFICATION TEST. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES 
- STANDARD PROCEDURE). 


2. (D508) COM-LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN 


Turn the ignition off. 

Disconnect the Tire Pressure Trigger Module. 

Disconnect the WCM. 

With an ohmmeter measure the resistance of the (D508) COM-LIN TIRE PRESSURE MONITOR LAN CIRCUIT. 


Is the resistance below 5 Ohms? 
Yes >> Go То 4 


No >> Repair or replace the open circuit. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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3. (F202) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 

Disconnect the Tire Pressure Transponder harness connector. T 


Disconnect the Sentry Key Remote Entry Module harness connector. 
Turn the ignition on. 

Using a 12-volt test light connect to ground, check the (F924) Fused 
Ignition Switch Output (Run) circuit. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Со 105 

Мо >> Repair Ше (F924) Fused Ignition Switch Output (Run) circuit 
for an open circuit or high resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


4. (2924) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 


TRANSPONDER- 
TIRE PRESSURE 


81834869 


Using a 12-volt test light connect to battery voltage, probe each of the 
(Z924) Ground circuit(s). 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 
Does the test light illuminate brightly? 


Yes >> Со 106 


Мо >> Repair Ше (2924) Ground circuit(s) for an open circuit or 
high resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


TRANSPONDER- 
TIRE PRESSURE 
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PM 


5. (0508) СОМ - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 


Turn the ignition on. 
Measure the voltage of the (D508) COM - LIN Tire Pressure Monitor 
LAN circuit. 

Is there any voltage present? 


Yes >> Repair the (D508) COM - LIN Tire Pressure Monitor LAN 
circuit for a short to voltage. 

No >> Со 07 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


TRANSPONDER- 
TIRE PRESSURE 
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6. (D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND 


Turn the ignition off. 
Measure the resistance between ground and the (D508) COM - LIN Tire 
Pressure Monitor LAN circuit. 

Is the resistance below 5.0 ohms? 


Yes >> Repair the (D508) COM - LIN Tire Pressure Monitor LAN 
circuit for a short to ground. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


No >> Со 108 


TRANSPONDER- 
TIRE PRESSURE 
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ra (D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 


Use a jumper wire with one end connected to ground and the other to 
the (D508) COM - LIN Tire Pressure Monitor LAN circuit in the Front 
Left Pressure Tire Transponder harness connector. 


Using a 12-Volt test light connected to battery voltage, probe the (D508) 
COM - LIN Tire Pressure Monitor LAN circuit in the TPM harness соп- 
nector. 


NOTE: The test light should be illuminated and bright. Compared 


the brightness to that of a direct connection to the battery. 2] 1 . 
Does the test light illuminate bright? B 
0 
Yes >> Goto 9 на 6 


Мо >> Repair Ше (0508) COM - LIN Tire Pressure Monitor LAN 
circuit for an open circuit or high resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ Казанні 
WHEELS/TIRE PRESSURE MONITORING - STANDARD КІРЕР 


PROCEDURE) 


8. POWER AND GROUND CIRCUIT OPEN 


Turn the ignition on. 
With a voltmeter measure the voltage between the power and ground circuit at the Trigger Module. 


Is the voltage at least the same as battery voltage? 


Yes >> Со To 10 


Мо >> Repair the open circuit. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


9. CHECK FOR ADDITIONAL TRIGGER MODULE COMMUNICATION RELATED DTCs 
With the scan tool, select Network View and select Advanced. 


Is there more than one module with active DTCs "Logged Against" the WCM? 


Yes >> Heplace/update the WCM in accordance with the service information. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


No >> Replace the Tire pressure trigger Module in accordance with the service information. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
e With the ignition on 
e Battery voltage between 10 and 16 volts 
е |OD fuse installed 
e Set Condition: 
If the WCM fails to receive bus messages from the Tire pressure trigger module for two consecutive counts of 
trigger module not responding to a communication check. 


Possible Causes 


D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 

D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND 

D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 
F202) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 
Z965) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 

D508) COM-LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN 

TIRE PRESSURE TRIGGER MODULE POWER AND GROUND 

WCM 


( 
( 
( 
( 
( 
( 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
Turn the ignition on. 


With the scan tool, read and record WCM DTOs. 
With the scan tool, erase WCM DTOs. 

Cycle the ignition switch. 

With the scan tool, read WCM DTOs. 


Does this DTC reset? 
Yes >> Go To2 


No >> Perform the Stored Lost Communication test procedure. Refer to the table of contents in this section. 
(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING). 
Perform BODY VERIFICATION TEST. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES 
- STANDARD PROCEDURE). 


22-42  TIRES/WHEELS - ELECTRICAL DIAGNOSIS PM 
2. (F202) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition on. 

Using a 12-мой test light connect to ground, check the (F202) Fused » 

Ignition Switch Output (Run) circuit. z < АЕ 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Со to З 


No >> Repair the (F202) Fused Ignition Switch Output (Run) circuit uH 
for an open circuit or high resistance. на 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ us B 
WHEELS - DIAGNOSIS AND TESTING) 
TRANSPONDER- 
TIRE PRESSURE 
81834869 
ер (2904) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 
Using a 12-мой test light connect to 12 volts, check each of the (2904) 
Ground circuit(s). T rS 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Goto4 
No >> Repair Ше (2904) Ground circuit(s) for an open circuit or 
high resistance. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELS - DIAGNOSIS AND TESTING) 


Џ 
Г 
га 
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4. (D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 
Turn the ignition off. 


Disconnect the Tire Pressure Transponder harness connector. 

Disconnect the Sentry Key Remote Entry Module harness connector. SE 
Turn the ignition on. (62) 
Measure Ше voltage of the (0508) COM - ЦМ Tire Pressure Monitor = С 
LAN circuit. 


Is there any voltage present? 
Yes >> Repair the (D508) COM - LIN Tire Pressure Monitor LAN 
circuit for a short to voltage. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELS - DIAGNOSIS AND TESTING) 


No >> Со to 5 


TRANSPONDER- 
TIRE PRESSURE 


81834811 


5. (D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND 
Turn the ignition off. 


Measure the resistance between ground and the (D508) COM - LIN Tire 
Pressure Monitor LAN circuit. C2] Xx 

Is the resistance below 5.0 ohms? (Go) 
Yes >> Repair the (D508) COM - LIN Tire Pressure Monitor LAN 


circuit for a short to ground. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 


WHEELS - DIAGNOSIS AND TESTING) Ни. 
Мо >> Со 106 а 
пе) 
05] 6 


TRANSPONDER- 
TIRE PRESSURE 
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6. (D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 

Use a jumper wire with one end connected to ground and the other to the (D508) COM - LIN Tire Pressure Monitor 
LAN circuit in the Front Left Pressure Tire Transponder harness connector. 

Using a 12-Volt test light connected to battery voltage, probe the (D508) COM - LIN Tire Pressure Monitor LAN 
circuit in the SKREEM harness connector. 

NOTE: The test light should be illuminated and bright. Compared the brightness to that of a direct connec- 
tion to the battery. 


Does the test light illuminate bright? 


Yes >> Go to 7 


No >> Repair the (D508) COM - LIN Tire Pressure Monitor LAN circuit for an open circuit or high resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS - DIAGNOSIS AND TESTING) 
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7. (0508) COM-LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN 


Turn the ignition off. 

Disconnect the Tire Pressure Trigger Module. 

Disconnect the WCM. 

With an ohmmeter measure the resistance of the (D508) COM-LIN TIRE PRESSURE MONITOR LAN CIRCUIT. 


Is the resistance below 5 Ohms? 
Yes >> Go То 8 


No >> Repair or replace the open circuit. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


8. POWER AND GROUND CIRCUIT OPEN 


Turn the ignition on. 
With a voltmeter measure the voltage between the power and ground circuit at the Trigger Module. 


Is the voltage at least the same as battery voltage? 


Yes >> Со To 9 


No >> Repair the open circuit. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


9. CHECK FOR ADDITIONAL TRIGGER MODULE COMMUNICATION RELATED DTCs 
With the scan tool, select Network View and select Advanced. 


Is there more than one module with active DTCs "Logged Against" the WCM? 


Yes >> Replace/update the WCM in accordance with the service information. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 

No >> Replace the Tire pressure trigger Module in accordance with the service information. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


РМ 
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For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
e With the ignition on 
e Battery voltage between 10 and 16 volts 
е |OD fuse installed 
e Set Condition: 
If the WCM fails to receive bus messages from the Tire pressure trigger module for two consecutive counts of 
trigger module not responding to a communication check. 


Possible Causes 


(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 

(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND 

(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 
( 

( 

( 


F202) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 
Z965) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 

D508) COM-LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN 

TIRE PRESSURE TRIGGER MODULE POWER AND GROUND 

WCM 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
Turn the ignition on. 


With the scan tool, read and record WCM DTOs. 
With the scan tool, erase WCM DTOs. 

Cycle the ignition switch. 

With the scan tool, read WCM DTOs. 


Does this DTC reset? 
Yes >> Go To2 


No >> Perform the Stored Lost Communication test procedure. Refer to the table of contents in this section. 
(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING). 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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2. (2202) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 
Turn the ignition on. 


Using a 12-volt test light connect to ground, check the (F202) Fused » 
Ignition Switch Output (Run) circuit. z € XH 
NOTE: The test light should be illuminated and bright. Compare + \ (62) 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


, 
Yes >> Goto 3 D 


No >> Repair the (F202) Fused Ignition Switch Output (Run) circuit H 
for an open circuit or high resistance. на 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ we 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) TRANSPONDER- 


TIRE PRESSURE 
81834869 


3. (2965) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 
Using а 12-мой test light connect to 12 volts, check each of the (2965) 


Ground circuit(s). 


NOTE: The test light should be illuminated and bright. Compare - 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Go to 4 


No >> Repair the (Z965) Ground circuit(s) for an open circuit or 
high resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


TRANSPONDER- 
TIRE PRESSURE 
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4. (D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 
Turn the ignition off. 


Disconnect the Tire Pressure Transponder harness connector. 

Disconnect the Sentry Key Remote Entry Module harness connector. SE 
Turn the ignition on. (02 
Measure the voltage of the (0508) COM - LIN Tire Pressure Monitor = С 
LAN circuit. 


Is there any voltage present? 


Yes >> Repair the (D508) COM - LIN Tire Pressure Monitor LAN 
circuit for a short to voltage. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


No >> Со to 5 


5. (D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT Rt Pressure 
SHORT TO GROUND 


Turn the ignition off. 


81834811 


Measure the resistance between ground and the (D508) COM - LIN Tire 

Pressure Monitor LAN circuit. W XH 

Is the resistance below 5.0 ohms? (бо 

Yes >> Repair the (0508) COM - LIN Tire Pressure Monitor LAN 
circuit for a short to ground. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 


WHEELS/TIRE PRESSURE MONITORING - STANDARD yt a 
PROCEDURE) rH 
No >> Goto6 Я s 


TRANSPONDER- 
TIRE PRESSURE 
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6. (D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 
Use a jumper wire with one end connected to ground and the other to the (D508) COM - LIN Tire Pressure Monitor 
LAN circuit in the Front Left Pressure Tire Transponder harness connector. 


Using a 12-Volt test light connected to battery voltage, probe the (D508) COM - LIN Tire Pressure Monitor LAN 
circuit in the SKREEM harness connector. 


NOTE: The test light should be illuminated and bright. Compared the brightness to that of a direct connec- 
tion to the battery. 


Does the test light illuminate bright? 
Yes >> Со 07 


Мо >> Repair the (D508) COM - LIN Tire Pressure Monitor LAN circuit for an open circuit or high resistance. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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7. (0508) COM-LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the Tire Pressure Trigger Module. 

Disconnect the WCM. 

With an ohmmeter measure the resistance of the (D508) COM-LIN TIRE PRESSURE MONITOR LAN CIRCUIT. 
Is the resistance below 5 Ohms? 


Yes >> Go То 8 


No >> Repair or replace the open circuit. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


8. POWER AND GROUND CIRCUIT OPEN 


Turn the ignition on. 
With a voltmeter measure the voltage between the power and ground circuit at the Trigger Module. 


Is the voltage at least the same as battery voltage? 


Yes >> Со To 9 


No >> Repair the open circuit. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


9. CHECK FOR ADDITIONAL TRIGGER MODULE COMMUNICATION RELATED DTCs 
With the scan tool, select Network View and select Advanced. 


Is there more than one module with active DTCs "Logged Against" the WCM? 


Yes >> Replace/update the WCM in accordance with the service information. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 

No >> Replace the Tire pressure trigger Module in accordance with the service information. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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*STORED LOST COMMUNICATION DTC'S 
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For а complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
IOD fuse installed. 
TIPM is configured correctly. 
e Set Condition: 
Bus messages not received for approximately 2 to 5 seconds. 


Possible Causes 


CAN B BUS CIRCUITS OPEN OR SHORTED 

CAN C BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 
TIPM NOT CONFIGURED CORRECTLY 

POWER OR GROUND FROM THE REPORTING MODULE 


MODULE THAT SET THIS DTC 


PREVIOUS SERVICE PERFORMED WITHIN THE LAST 100 KEY CYCLES (FUSE/RELAYS REMOVED, WIRING 
SERVICE, BATTERY DISCONNECT) 


LOW BATTERY/JUMP START CONDITION 
IOD FUSE WAS REMOVED DURING SHIPPING 
CHECK FOR RELATED TSB’S 


Diagnostic Test 


1 . VERIFY РТС IS STORED 


NOTE: Stored faults may indicate a customer perceived intermittent condition. 


NOTE: Ensure the IOD fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read stored DTC's. 


Is this DTC stored? 


Yes >> Go To2 
No >> Diagnose the active DTC. Refer to the Table of Contents for a list of the symptoms. 


2. CHECK THE ENVIRONMENTAL DATA 
With the scan tool, read the loss of communication environmental data. 


Does the loss of communication environmental odometer data match up to any of the previous service 
procedures listed in the possible causes or are their any stored CAN B or C hardware electrical, bat- 
tery, ignition voltage, VIN missing/mismatch, TIPM configuration DTC's present with matching environ- 
mental data? 


Yes >> These DTC's may have been the result of other service procedures performed. Clear DTC's. 
No >> Go To 3 
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3. VERIFY INTERMITTENT LOST COMMUNICATION DTC - WIRING CONCERNS 


Turn the ignition on. 
With the scan tool, select Network View and select Advanced. 


15 there more than one ECU with stored DTC’s “Logged Against” the module and one or more lost 
communication DTC's stored in the offending module? 


Yes >> Verify if the vehicle was recently in for this type of service. Otherwise, visually inspect the related wiring 
harness for chafed, pierced, pinched, and partially broken wires and the wiring harness connectors for 
broken, bent, pushed out, and corroded terminals. Repair as necessary. 


No >> Go То 4 


4. VERIFY INTERMITTENT LOST COMMUNICATION DTC — OFFENDING MODULE 


Turn the ignition on. 
With the scan tool, select Network View and select Advanced. 


Is there more than one ECU with stored DTC's "Logged Against" the module and NO lost communica- 
tion DTC's stored in the offending module? 


Yes >> Check for TSB related to this offending module. 
No >> Go To 5 


5. VERIFY INTERMITTENT LOST COMMUNICATION DTC - REPORTING MODULE 
Turn the ignition on. 
With the scan tool, select Network View and select Advanced. 

Is there ONLY ONE ECU with stored DTC's "Logged Against" the module? 


Yes >> Check for TSB related to the module that set this DTC. 


No >> Verify if the vehicle was recently in for this type of service. Otherwise, visually inspect the related wiring 
harness for chafed, pierced, pinched, and partially broken wires and the wiring harness connectors for 
broken, bent, pushed out, and corroded terminals. Repair as necessary. 


STANDARD PROCEDURE 
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TPM VERIFICATION 


For a complete wiring diagram Refer to Section 8W. 
Diagnostic Test 
1. rPM 


Was the WCM/SKREEM replaced during the test procedure? 


Yes >> Go to 2 
No >> Со 103 


2. WCM/SKREEM 


NOTE: When entering Ше PIN, care should be taken because the SKREEM will only allow three consecutive 
attempts to enter the correct PIN. If three consecutive incorrect PIN's are entered the SKREEM will Lock Out 
the scan tool. To exit Lock Mode, the ignition key must remain in the Run position for one hour. All acces- 
зопез must be off. A battery charger connected to the battery during this time period is recommended. 
1. Reconnect the previously removed and/or disconnected components and connectors. 
2. Obtain the vehicle's unique Personal Identification Number (PIN) assigned to it's original SKREEM. This num- 
ber can be obtained from the vehicle invoice or from the DaimlerChrysler Customer Center (Phone 1-800-992- 
1997). 
3. With the scan tool, select Miscellaneous Functions, WCM/Wireless Control Module. Then select the desired 
procedure and follow the display on the scan tool. 
4. If the WCM/SKREEM was replaced, all the customer's keys must be programmed to the new module. Use the 
scan tool and the Program Key procedure 
5. With the scan tool, erase all DTCs. Perform 5 ignition key cycles, leaving the key on for at least 90 seconds 
per cycle. 
6. Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
During this time the system will learn the new sensor ID code and will clear any DTC(s) automatically. 
7. With the scan tool, read WCM/SKREEM DTC(s). 


Are there any DTC(s) present? 


Yes >> Repair not complete, refer to the appropriate symptom. 
No >> Repair is complete. 


3. TIRE PRESSURE SENSOR/TIRE PRESSURE TRANSPONDER REPLACE 


1. Reconnect the previously removed and/or disconnected components and connectors. 
2. Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
During this time the system will learn the new sensor ID code and will clear any DTC(s) automatically. 


3. With the scan tool, read TPM DTC(s). 

Are there any DTC(s) present? 
Yes >> Repair not complete, refer to the appropriate symptom. 
No >> Repair is complete. 
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TIRES/WHEELS - SERVICE INFORMATION 


DIAGNOSIS AND TESTING 
TIRE AND WHEEL VIBRATION 


Tire and wheel imbalance, runout and force variation can cause vehicles to exhibit steering wheel vibration. 


VISUAL INSPECTION 
Visual inspection of the vehicle is recommended prior to road testing or performing any other procedure. Raise the 
vehicle on a suitable hoist. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE) 
Inspect for the following: 

e Verify correct (OEM) wheel and tire, as well as correct wheel weights. 

e Inspect tires and wheels for damage, mud packing and unusual wear; correct as necessary. 

e Check and adjust tire air pressure to the pressure listed on the label attached to the driver's door opening. 


ROAD TEST 


Road test vehicle on a smooth road for a least five miles to warm tires (remove any flat spots). Lightly place hands 
on steering wheel at the 10:00 and 2:00 positions while slowly sweeping up and down from 90 to 110 km/h (55 to 
70 mph) where legal speed limits allow. 
Observe the steering wheel for: 

e Visual Nibble (oscillation: clockwise/counterclockwise, usually due to tire imbalance) 

e Visual Buzziness (high frequency, rapid vibration up and down) 
To rule out vibrations due to brakes or powertrain: 


e Lightly apply brakes at speed; if vibration occurs or is enhanced, vibration is likely due to causes other than 
tire and wheel assemblies. 


e Shift transmission into neutral while vibration is occurring; if vibration is eliminated, vibration is likely due to 
causes other than tire and wheel assemblies. 


For brake vibrations, (Refer to 5 - BRAKES - BASE/HYDRAULIC/MECHANICAL/ROTOR - DIAGNOSIS AND TEST- 
ING). 


For powertrain vibrations, (Refer to 3 - DIFFERENTIAL & DRIVELINE - DIAGNOSIS AND TESTING). 
For tire and wheel assembly vibrations, continue with this diagnosis and testing procedure. 


TIRE AND WHEEL BALANCE 


1. Balance the tire and wheel assemblies as necessary following the wheel balancer manufacturer's instructions 
and using the information listed in Tire And Wheel Balance. (Refer to 22 - TIRES/WHEELS - STANDARD PRO- 
CEDURE) 


2. Road test the vehicle for at least 5 miles, following the format described in Road Test. 
3. If the vibration persists, continue with this diagnosis and testing procedure. 


22-56 ТІҺЕС/М/НЕЕІ 5 - SERVICE INFORMATION —————— —— ——————————————————— РМ 


TIRE AND WHEEL RUNOUT/MATCH MOUNTING 


1. System Radial Runout. This on-the-vehicle sys- 
tem check will measure the radial runout including 
the hub, wheel and tire. 


a. Raise vehicle so tires clear floor. (Refer to 
LUBRICATION & MAINTENANCE/HOISTING - 
STANDARD PROCEDURE) 


b. Apply masking tape around the circumference 
of the tire in the locations to be measured (1). 
Do not overlap the tape. 


c. Check system runout using Dial Indicator Set, 
Special Tool C-3339A with 25-W wheel, or 
equivalent. Place the end of the indicator 
against each taped area (one at a time) (2) 
and rotate the tire and wheel. System radial 
runout should not exceed 0.76 mm (0.030 inch) 
with no tread "dips" or "steps." Tread "dips" and 
"steps" can be identified by spikes of the dial 
indicator gauge. 

e Tread "dips"; Rapid decrease then increase in dial indicator reading over 101.6 mm (4.0 inch) of tread circum- 
ference. 

e Tread "steps"; Rapid decrease or increase in dial indicator reading over 101.6 mm (4.0 inch) of tread circum- 
ference. 


80a4e803 


d. If system runout is excessive, re-index the tire and wheel assembly on the hub. Remove assembly from 
vehicle and install it back on the hub two studs over from original mounting position. If re-indexing the tire 
and wheel assembly corrects or reduces system runout, check hub runout and repair as necessary (Refer to 
5 - BRAKES - BASE/HYDRAULIC/MECHANICAL/ROTORS - DIAGNOSIS AND TESTING). 


e. № system runout is still excessive, continue with this diagnosis and testing procedure. 


2. Tire and Wheel Assembly Radial Runout. This radial runout check is performed with the tire and wheel assem- 
bly off the vehicle. 


a. Remove tire and wheel assembly from vehicle and install it on a suitable wheel balancer. 


b. Check system runout using Dial Indicator Set, Special Tool C-3339A with 25-W wheel, or equivalent. Place 
the end of the indicator against each taped 
area (one at a time) and rotate the tire and 
wheel. Radial runout should not exceed 0.76 
mm (0.030 inch) with no tread “dips” or “steps.” 
Tread “dips” and “steps” can be identified by 
spikes of the dial indicator gauge. 


80a4e803 
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c. If runout exceeds limits, mark the original location of the tire on the wheel at the valve stem (1)(4). Also, 


mark the tire and wheel to indicate the original 
high spot (2) of the assembly and record the 
runout measurement. 


. If runout exceeds limits, the tire will need to be 


dismounted from the wheel to verify wheel vs. 
tire contribution. Refer to Wheel Runout below. 


8120029d 


3. Lateral Runout. Lateral runout for the vehicle system as well as the tire and wheel assembly should be less 
than 0.76 mm (0.030 inch). The same procedure and theory described for radial runout can also be applied to 


identify and reduce lateral runout. 
4. Wheel Runout. This runout check is performed as follows: 


a. 
b. 


C. 


Dismount the tire from the wheel. 


Mount the wheel back on the wheel balancer. 


Measure radial runout of the wheel at the tire bead seat (1, 6). Runout should not exceed the specification 


limit listed in the following table. Replace the 
wheel if it exceeds the limit. 


81200093 
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d. Measure lateral runout of the wheel at the tire bead seat (1, 6). Runout should not exceed the specification 
limit listed in the following table. Replace the 
wheel if it exceeds the limit. 


8120009c 


WHEEL RUNOUT LIMITS 


WHEEL TYPE RADIAL RUNOUT LATERAL RUNOUT 
Aluminum Wheel 0.50 mm (0.020 inch 0.50 mm (0.020 inch 


) ) 
Steel Wheel 0.62 mm (0.024 inch) 0.80 mm (0.031 inch) 


5. Match Mounting. If the wheel runout is within specifications, tire and wheel assembly runout can be improved by 
re-indexing (match mounting) the tire to the wheel as described below. 


a. Remount the tire on the rim 180 degrees from its original location. Ensure the tire bead is properly seated. 


b. Re-measure the total runout. Mark the tire at 


the high spot and record the measurement. Kn 


О 


812002с6 


If runout is still excessive, perform the following: 
e |f the new high spot is within 102 mm (4.0 inch) of the first high spot on the tire, replace the tire. 


e |f the new high spot is within 102 mm (4.0 inch) of the first high spot on the wheel, the wheel may be out of 
specification. Refer to Wheel Runout above. 
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e |f the new high spot is NOT within 102 mm (4.0 inch) of either high spot, draw an arrow on the tread from new 
high spot toward the original (2). Break down the 
tire and remount it 90 degrees on rim in that 
direction, then re-measure runout. This will nor- 
mally reduce the runout to ап acceptable 
amount. 


812002c2 


6. Once back together, road test the vehicle for at least 5 miles, following the format described in Road Test. If 
vibration persists, and all components tested are within specification, the tires may have an excessive radial 
force condition. Radial force variation can be checked using a wheel balancer capable of measuring radial force 
variation, such as the Hunter GSP 9700 Vibration Control System (Wheel Balancer) or equivalent. If this equip- 
ment is not available, consult with the tire manufacturer. 


STANDARD PROCEDURE 
TIRE AND WHEEL BALANCE 


NOTE: Balance equipment must be calibrated and maintained per equipment manufacturer's specifications. 


Wheel balancing can be accomplished with either on-vehicle or off-vehicle equipment. 


NOTE: If using on-vehicle balancing equipment, on the driving axle, remove the opposite wheel and tire 
assembly. 


It is recommended that a two-plane dynamic balancer be used when a tire and wheel assembly requires balancing. 
A static balancer should only be used when a two-plane balancer is not available. 


Balance wheel and tire assemblies dynamically and statically to less than 0.25 (14) ounce. 


For static balancing, find the location of the heavy 
spot causing the imbalance (1). Counter balance the 
wheel directly opposite the heavy spot. Determine 
weight required to counterbalance the area of imbal- 
ance. Place half of this weight on the inner rim flange 
and the other half on the outer rim flange (3) at the 
predetermined spots. 


(4) 81200451 
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For dynamic balancing, the balance equipment is 
designed to indicate the location and amount of weight 
to be applied to both the inner and outer rim flanges 


(2). 


(3) 81200455 


The aluminum wheels on this vehicle use a different wheel weight than do the steel wheels. Be sure to use the 
correct wheel weight for the wheel type. 


Always verify the Balance. When using off-vehicle equipment, remount the tire and wheel assembly 180 degrees on 
the balancer spindle and recheck balance. Balance variation from one spot to the other should not be more than 
0.125 (18) ounce. If variation is more than 0.125 ounce, balancing equipment could be malfunctioning. 


If difficult to balance, break down the tire and wheel assembly and check for loose debris inside the tire. Prior to 
disassembly, mark (index) the tire at the valve stem. Use this mark in order to remount the tire in its original ori- 
entation with respect to the wheel. 


TIRE AND WHEEL MATCH MOUNTING 


Wheels and tires are match mounted at the factory. This means that the high spot of the tire is matched to the low 
spot on the wheel rim. This technique is used to reduce runout in the wheel and tire assembly. The high spot on the 
tire is marked with a paint mark or a bright colored adhesive label on the outboard sidewall. The low spot on the 
wheel is identified with a label on the outside of the rim and a dot or line in the drop well area of the rim (inside 
where the tire mounts). If the outside label has been removed, the tire will have to be removed to locate the dot or 
line on the inside of the rim. The tire can then be match mounted to the tire. 


Information on match mounting the tire to the wheel can be found in Tire and Wheel Runout/Match Mounting, items 
(2) through (5), within Diagnosis And Testing - Tire And Wheel Vibration. (Refer to 22 - TIRES/WHEELS - DIAG- 
NOSIS AND TESTING) 

TIRE AND WHEEL ROTATION 


NOTE: Refer to the Owner’s Manual for rotation schedules. 
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NON-DIRECTIONAL TREAD PATTERN TIRES 


Tires on the front and rear operate at different loads 
and perform different steering, driving, and braking 
functions. For these reasons they wear at unequal 
rates and tend to develop irregular wear patterns. 
These effects can be reduced by rotating the tires at | | 


regular intervals. The benefits of tire rotation аге: PE 


e Increase tread life 
• Maintain traction levels 5 TIRE 


e А smooth, quiet ride Е 1 


The suggested method of tire rotation is shown in this 
graphic. Other rotation methods can be used, but they 
will not provide all the tire longevity benefits. 


NOTE: Only the 4 tire rotation method may be 21 а ] 
used if Ше vehicle is equipped with а compact ог 
temporary spare tire. 


~<———— FRONT OF VEHICLE 


4 TIRE 


9422-9 


DIRECTIONAL TREAD PATTERN TIRES 


Some vehicles may be fitted with special high-performance tires having a directional tread pattern. These tires are 
designed to improve traction on wet pavement. To obtain the full benefits of this design, the tires must be installed 
so that they rotate in the correct direction. This is indicated by arrows on the tire sidewalls. 


When being installed, extra care is needed to ensure that this direction of rotation is maintained. 


REMOVAL 


TIRE AND WHEEL ASSEMBLY - ALUMINUM WHEEL 
1. Raise and support the vehicle so that tire and wheel assembly clears ground level. (Refer to LUBRICATION & 
MAINTENANCE/HOISTING - STANDARD PROCEDURE) 


2. Е the vehicle is equipped with wheel center caps that cover the wheel nuts, remove the cap with an appropriate 
removal tool utilizing the notch formed into the wheel near valve stem. Use care not to damage the wheel coat- 


ing. 
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3. Remove five wheel mounting (lug) nuts (3) from 
studs. 


4. Remove tire and wheel assembly (1) from hub. 


81790е62 


TIRE AND WHEEL ASSEMBLY - STEEL WHEEL 


1. Raise and support the vehicle so that tire and wheel assembly clears ground level. (Refer to LUBRICATION & 
MAINTENANCE/HOISTING - STANDARD PROCEDURE) 


CAUTION: When removing the bolt-on wheel 
cover, do not attempt to pry the wheel cover off 
the wheel. It is held on by the wheel mounting 
nuts. 


2. Remove the five wheel mounting (lug) nuts (3) from 
the wheel studs. While removing the nuts, hold the 
wheel cover (2) in place so it doesn't fall off when 
the last nut is removed. 


3. Remove the wheel cover (2) using care not to let 
the tire and wheel assembly (1) fall off the vehicle. 


4. Remove the tire and wheel assembly (1) from the 
hub. 


81790е62 


INSTALLATION 
TIRE AND WHEEL ASSEMBLY - ALUMINUM WHEEL 
WARNING: Installing wheels without good metal-to-metal contact with the mounting surface could cause 


loosening of the wheel mounting (lug) nuts. This could adversely affect the safety and handling of the vehi- 
cle. 


NOTE: Never use oil or grease on studs or wheel mounting (lug) nuts. 


РМ 


. Clean. wheel mounting surfaces, removing апу 


build-up of corrosion. It is important to have good 
metal-to-metal contact between the wheel and 
vehicle. 


. Position the tire and wheel assembly (1) on the 


wheel mounting studs using the hub pilot as a 
guide. Place and hold the wheel flush up against 
the mounting surface. 


NOTE: Always use the original (OEM) style wheel 
mounting (lug) nuts. Do not use replacement parts 
of lesser quality or substitute design. 


3. 


сл 


Install and lightly snug all five wheel mounting (lug) 
nuts (3) Do not tighten at this time. 


. If applicable, install the wheel center cap. 
. Lower the vehicle. 
. Progressively tighten all wheel mounting nuts in the 


proper sequence shown. Tighten nuts to a final 
torque of 135 М-т (100 ft. Ibs.). 
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81790е62 


80c4f496 


TIRE AND WHEEL ASSEMBLY - STEEL WHEEL 


WARNING: Installing wheels without good metal-to-metal contact with the mounting surface could cause 
loosening of the wheel mounting (lug) nuts. This could adversely affect the safety and handling of the vehi- 
cle. 


NOTE: Never use oil or grease on studs or wheel mounting (lug) nuts. 
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. Clean the wheel mounting surfaces, removing апу 


build-up of corrosion. It is important to have good 
metal-to-metal contact between the wheel and 
vehicle. 


. Position the tire and wheel assembly (1) on the 


wheel mounting studs using the hub pilot as a 
guide. Place and hold the wheel flush up against 
the mounting surface. 


. Align the valve notch in the wheel cover with the 


valve stem on the wheel and install the wheel 
cover over the studs. 


NOTE: Always use the original (OEM) style wheel 
mounting (lug) nuts. Do not use replacement parts 
of lesser quality or substitute design. 


4. 


Install and lightly snug all five wheel mounting (lug) 
nuts (3) Do not tighten at this time. 


. Lower the vehicle. 
. Progressively tighten all wheel mounting (lug) nuts 


in the proper sequence shown. Tighten the nuts to 
a final torque of 135 N-m (100 ft. Ibs.). 
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80c4f497 
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SPECIAL TOOLS 
TIRES AND WHEELS 


Dial Indicator C-3339A 


Press, Ball Joint C-4150A 
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TIRE PRESSURE MONITORING - SERVICE INFORMATION 
DESCRIPTION 


The Tire Pressure Monitoring (TPM) system monitors air pressure in the four road tires (excludes spare). Pressure 
in the spare tire is not monitored. A premium system specifying how many tires are low and where they are located 
is used on this vehicle. 


TPM alerts the driver when tire pressure falls below predetermined thresholds. (Refer to 22 - TIRES/WHEELS/TIRE 
PRESSURE MONITORING - OPERATION) 


The TPM systems are controlled by the Wireless Control Module (WCM), commonly referred to as the Sentry Key 
Remote Entry Module (SKREEM). 


There is a sensor (transmitter) in each of the vehicle's four road wheels that operates on a 315 MHz radio fre- 
quency. Export vehicle sensors operate on a 433 MHz radio frequency. 


Premium TPM transponders are located in three of the four wheel wells of the vehicle are used to provide the WCM 
with the location of the tire pressure sensors on the vehicle. The transponders are located in the left front, left rear 
and right rear wheel wells. 


An indicator lamp located in the instrument cluster and messages in the Electronic Vehicle Information Center 
(EVIC) are used to communicate system information. 


For further information, refer to the Owners Manual or the appropriate diagnostic information. 


OPERATION 


The Tire Pressure Monitoring (TPM) system uses radio and sensor technology to monitor tire air pressure levels. 
Sensors, mounted to each road wheel as part of the valve stem, transmit an RF signal indicating their individual 
pressure to a receiver located in the Wireless Control Module (WCM), commonly referred to as the Sentry Key 
Remote Entry Module (SKREEM). These transmissions occur approximately once every minute at speeds over 15 
mph (24 km/h). The Tire Pressure Monitoring system remains active even if no tire pressure related message is 
displayed. 

The sensors lay dormant (Park Mode), then wake and start transmitting (Drive Mode) when the vehicle first reaches 
speeds over 15 mph (24 km/h). Once the wheels stop rotating for a period of approximately 20 minutes, the sensors 
shut down until again awaken. Although not transmitting as when in Drive Mode, while in Park Mode, the sensors 
still transmit approximately once every 13 hours to let the receiver know air pressure status at that time. Sensors 
will also transmit when a pressure change of one psi (seven kPa) or more is detected during that period. For more 
information on sensors, (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING/SENSOR - OPERATION). 


Premium TPM transponders located in three of the four wheel wells of the vehicle are used to provide the WCM 
with the location of the tire pressure sensors on the vehicle. The transponders are located in the left front, left rear 
and right rear wheel wells. A fourth transponder is not necessary in the remaining wheel well due to the process- 
of-elimination theory. Once the system knows the location of the first three sensors it assumes the location of the 
fourth tire pressure sensor is in the right front tire. For more information, (Refer to 22 - TIRES/WHEELS/TIRE 
PRESSURE MONITORING/TRANSPONDER - OPERATION). 


If the system detects that the tire pressure in any road tire is going low, beyond the Low Pressure (lamp) ON thresh- 
old (see following table), the TPM system will continuously illuminate an indicator lamp. Also, a message will be 
displayed in the instrument cluster. The text message will indicate which tire is low and the display will show all 
current tire pressures, the low tire will be flashing with its pressure value. This message will be displayed for the rest 
of the ignition cycle, or until the Low Tire pressure condition has been corrected. A chime will sound upon initial 
detection. Once pressure in the suspect tire raises above the Low Pressure (lamp) OFF Threshold, the lamp will go 
out and the system returns to normal within approximately two minutes time. If a message center button is pressed, 
the message is replaced by the new message requested; however, if the Low Tire condition has not been corrected, 
the Low Tire pressure message will again be displayed. 


If a system fault is detected, the indicator lamp will flash on/off for 60 seconds, once every 10 minutes. 


For further information, refer to the Owners Manual or the Appropriate Diagnostic Information. NOTE: 
To determine the pressure thresholds for a vehicle, refer to the Tire Inflation Pressure (Placard) Label found on the 
Drivers B-Pillar, then apply the placard pressure to the following table. 
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TPM THRESHOLD PRESSURES 


Placard Pressure (Cold) (PSI) Low Pressure ON Threshold (PSI) Low Pressure OFF Threshold 
(PSI) 
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SENSOR - TPM 
DESCRIPTION 


On vehicles equipped with Tire Pressure Monitoring 
(TPM), one tire pressure sensor (6) is mounted to 
each wheel (5) in place of the traditional tire valve 
stem. Each sensor has an internal battery that lasts 
up to 10 years. The battery is not serviceable. At the 
time of battery failure, the sensor must be replaced. 


The TPM system operates on a 315 MHz radio fre- 
quency. The 315 MHz sensors can be easily identified 
by a white outline oval (black center) insignia (3) on 
the sensor body. 


PM 


814994ad 


8149b7c9 
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The Export TPM system operates on a 433 MHz radio 
frequency. The 433 MHz sensors can be easily iden- 
tified by either a solid white oval insignia (3) on the 
body or... 


8149b7d6 


... a solid white oval insignia (3) with 433 printed in the 
center. The sensors are identical except for the oval 
insignia. 


8173e9e4 


CAUTION: Although 315 MHz and 433 MHz sensors are identical in size and shape, they are not inter- 
changeable. Always make sure the correct sensor is being used. 


NOTE: Sensors may be identified by valve stem cap color. From the factory, 315 MHz sensors have a gray 
valve stem cap while 433 MHz sensors have a black valve stem cap. Otherwise, once mounted inside a tire 
and wheel assembly you are not able to visually tell the difference between a 315 MHz and 433 MHz sensor. 
The tire must be dismounted allowing visual inspection of the sensor body. 


The TPM sensors are designed for original style factory wheels. Do not attempt to install a tire pressure sensor 
in an aftermarket wheel. If aftermarket wheels are installed and do not contain tire pressure sensors, the 
system will not function properly and the driver will be continuously notified of a system malfunction. 
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The serviceable components of the tire pressure sen- 
зог аге: 


e Sensor-To-Wheel Seal (2) and Metal Washer (1) 
e Valve Stem Cap (4) 

e Valve Stem Core 

e Valve Stem Nut (with pressed-in washer) (3) 


NOTE: Any time a sensor is installed on a wheel, a 
new Sensor-To-Wheel Seal (2) and Metal Washer 
(1) must be installed to ensure proper sealing. 


814994ad 


The valve stem caps and cores used are specifically designed for the tire pressure monitoring sensors. Although 
similar to standard valve stem caps and cores, they are different. The valve stem cap has a special seal inside to 
keep moisture and corrosion out. The valve stem core has a special nickel coating to protect from corrosion. 


OPERATION 


The battery operated tire pressure sensors lay dormant (Park Mode), then wake and start transmitting (Drive Mode) 
when the vehicle first reaches speeds over 15 mph (24 km/h). Once the wheels stop rotating for a period of approx- 
imately 20 minutes, the sensors shut down until again awaken. Although not transmitting as when in Drive Mode, 
while in Park Mode, the sensors still transmit approximately once every 13 hours to let the receiver know air pres- 
sure status at that time. Sensors will also transmit when a pressure change of one psi (seven kPa) or more is 
detected during that period. 


Using an RF signal, each sensor transmits tire pressure data approximately once every minute. Each sensor’s 
(transmitter) broadcast is uniquely coded so that the Wireless Control Module (WCM), commonly referred to as the 
Sentry Key Remote Entry Module (SKREEM), can monitor the state of each of the sensors in the four rotating road 
wheels. Once a sensor has been replaced and the vehicle has remained stationary for more than 19 minutes, the 
WCM automatically learns and stores the sensor's ID while driving. This learning process can take up to 10 minutes 
while driving at speeds above 15 mph (24 km/h). There is no formal retraining procedure necessary. 


For additional information, refer to appropriate diagnostic information. 
CAUTION 


CAUTION: The use of tire sealants is strictly prohibited for vehicles equipped with the Tire Pressure Mon- 
itoring system. Tire sealants can clog tire pressure sensors. 


CAUTION: Tire pressure sensor valve stem caps and cores are specially designed for the sensors. Due to 
risk of corrosion, do not use a standard valve stem cap or core in a tire pressure sensor in place of the 
original equipment style sensor cap and core. 


CAUTION: Do not attempt to install a tire pressure sensor in an aftermarket wheel. Use tire pressure sen- 
Sors in original style factory wheels only. If aftermarket wheels are installed, and therefore do not contain 
tire pressure sensors, the system will not function properly and the driver will be continuously notified of a 
system malfunction. 


CAUTION: Any time a sensor is to be installed in a wheel, a new seal and washer must be installed on the 
stem to ensure air tight sealing. 
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NOTE: TPM thresholds have been established for the original tire size equipped on Ше vehicle. Use original 
size tires only to maintain system accuracy. 


DIAGNOSIS AND TESTING 
TIRE PRESSURE SENSOR 


NOTE: Tire pressure may increase from 2 to 6 psi (14 to 41 kPa) during normal driving conditions. Do NOT 
reduce this normal pressure build up. 


When diagnosing a tire pressure issue, always check air pressure in the tires first with a known accurate air gauge. 
Adjust air pressure as necessary to that listed on the Tire Inflation Pressure Label (Placard) provided with the vehi- 
cle (usually applied to the driver's side B-pillar). After adjusting air pressure in a tire on the vehicle, allow approxi- 
mately two minutes for the message or indicator lamp to go out. 


Check the tire pressure indicator lamp in the instrument cluster. If the lamp is illuminating continuously, proceed as 
listed below. If the indicator lamp is flashing on/off for 60 seconds, once every 10 minutes, there is a system fault 
detected. Refer to the appropriate diagnostic information. 


If air pressure in any tire is low, inspect all the tires for leaks. A water “dunk tank" or other water test may be used 
to check for a leak around the sensor as long as any water at the valve core is removed once the procedure is 
completed. The water can be easily expelled from the core area by pushing in on the core for several seconds, 
allowing escaping air to drive out any moisture. Reinflate the tire as necessary. Always make sure the original valve 
stem cap is securely installed to keep moisture out of the sensor. 


If the gauge-read pressure in the tires does not indicate a tire pressure issue, refer to the appropriate diagnostic 
information. 


REMOVAL 


1. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE) 

2. Remove wheel mounting nuts (3), then tire and 
wheel assembly (1). (Refer to 22 - TIRES/WHEELS 
- REMOVAL) 


81790е62 


CAUTION: The cap used on this valve stem contains ап O-ring seal to prevent contamination and moisture 
from entering the valve stem. Retain this valve stem cap for reuse. Do not substitute a regular valve stem 
cap in its place. 


CAUTION: The valve stem used on this vehicle is made of aluminum and the core is nickel plated brass. 
The original valve stem core must be reinstalled and not substituted with a valve stem core made of a dif- 
ferent material. This is required to prevent corrosion in the valve stem caused by the different metals. 
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3. Dismount tire from wheel following tire changer 
manufacturers instructions while paying special 
attention to the following to avoid damaging the 
pressure sensor: 


a. When breaking the tire bead loose from the 
wheel rim, avoid using the Bead Breaker in the 
area of the sensor. That includes both front 
and rear beads of the tire. 


b. When preparing to dismount the tire from the 
wheel, carefully insert the mounting/dismount- 
ing tool at the valve stem + 10°, then proceed 
to dismount the tire from the wheel. Use this 
process on both the upper and lower tire 
beads. 


4. Remove sensor nut (3) retaining sensor to wheel. 
While removing nut, hold pressure against rear of 
metal valve stem to keep valve stem from pushing 
rearward, damaging antenna strap. 


5. Remove sensor (1) from wheel (2). 


PM 


80001339 


814a12bd 
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INSTALLATION 


NOTE: Before reinstalling an existing tire pressure 
sensor, replace seal (2) and metal washer (1) at 
base of sensor valve stem (6) to ensure proper 
sealing. 


1. Wipe area clean around sensor/valve stem mount- 
ing hole in wheel (5). Make sure surface of wheel 
is not damaged. 


CAUTION: To avoid damaging sensor antenna 
strap (1), hold pressure against rear of metal valve 
stem (2) while sensor is inserted through wheel 
mounting hole and nut is installed. 
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2. Insert sensor (1) through wheel (2) as shown keep- 
ing pressure against rear of metal valve stem (See 
Arrow). Potted side of sensor is to be positioned 
toward wheel. Do not attempt to mount sensor oth- 
erwise, damage may occur. 


3. Install sensor nut (with pressed-in washer) (3) by 
hand. 


Y 
Wi 


81499796 


NOTE: Before tightening sensor nut, push down- 
ward on sensor housing (2) in an attempt to make 
it flush with interior contour of wheel (1). 


4. While holding sensor in position, tighten sensor nut 
to 6.5 N-m (58 іп. 105.) 


CAUTION: Over-torquing the sensor nut by as little 
as 12 N-m (106 in. Ibs.) may result in sensor sep- 
aration from the valve stem. Under this condition, 
the sensor may still function. However, the condi- 
tion should be corrected immediately. 


8149b521 


5. Mount tire on wheel following tire changer manufacturers instructions, paying special attention to the following to 
avoid damaging tire pressure sensor: 


РМ 


Rotating Wheel Tire Changers - Once the 
wheel is mounted to the changer, position the 
sensor valve stem (2) approximately 210? from 
the head of the changer (located at 1) in a 
clockwise direction before rotating the wheel 
(also in a clockwise direction) to mount the tire. 
Use this procedure on both the upper and 
lower tire beads. 


b. Rotating Tool Tire Changers - Position the 


wheel on the changer so that the sensor valve 
stem (1) is located approximately 210? clock- 
wise from the installation end of the mounting/ 
dismounting tool (2) once the tool is mounted 
for tire installation. Make sure the sensor is 
clear of the lower bead breaker area (3) to 
avoid damaging the sensor when the breaker 
rises. Rotate the tool (2) in a counterclockwise 
direction to mount the tire. Use this procedure 
on both the upper and lower tire beads. 
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6. Adjust air pressure to that listed on Tire Inflation 
Pressure Label (Placard) provided with vehicle 
(applied to driver's side B-pillar). Make sure origi- 
nal style and color valve stem cap is securely 
installed to keep moisture out of sensor. 


7. Install tire and wheel assembly (1) on vehicle 
(Refer to 22 - TIRES/WHEELS - INSTALLATION). 
Tighten wheel mounting nuts (3) to 135 N-m (100 
ft. Ibs.). 


8. Lower vehicle. 


NOTE: Once a sensor has been replaced and the 
vehicle has remained stationary (0 mph (0 km/h)) 
for more than 19 minutes, the WCM automatically 
learns and stores the sensor's ID while driving. 


9. Drive vehicle for a minimum of 10 minutes while 


81790е62 


maintaining a continuous speed above 15 mph (24 
km/h). During this time the system will learn the 
new sensor ID code and will clear any DTC's automatically (refer to above note). 


NOTE: If a sensor cannot be trained, refer to appropriate diagnostic information. 
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TRANSPONDER - TPM 
DESCRIPTION 


Vehicles equipped with the premium TPM system use transponders, sometimes referred to as trigger modules, to 
provide the Wireless Control Module (WCM), commonly referred to as the Sentry Key Remote Entry Module 
(БКВЕЕМ), with the location of the tire pressure sensors on the vehicle. A transponder is located in three of the four 
wheel wells on the vehicle The transponders are located in the left front, left rear and right rear wheel wells behind 
the wheelhouse splash shields. Only three transponders are necessary to locate the four rotating sensors because 
the WCM can determine the location of the fourth by using the process-of-elimination theory. Once the system 
knows the location of the first three sensors, it assumes the location of the fourth tire pressure sensor is in the right 
front tire. 


OPERATION 


On vehicles equipped with the premium TPM system, the Wireless Control Module (WCM), commonly referred to as 
the Sentry Key Remote Entry Module (SKREEM), uses transponders (trigger modules) located in three of the four 
wheel wells on the vehicle to provide it with the location of the tire pressure sensors on the vehicle. Like the base 
system, the МОМ receives RF signals from all four rotating wheel speed sensors. When the WCM needs to know 
which sensor is located at a particular location on the vehicle, it directs the transponder at that location to send out 
a low frequency signal to excite the nearby sensor. The WCM then receives that excited signal and knows where 
that sensor is located. This auto-locating process only happens in the first 10 minutes of any МОМ cycle while 
traveling at speeds above 20 mph (32 km/h) (Each WCM cycle ends when the vehicle has been shut off for a time 
period of approximately 15 minutes or longer). Once the WCM has performed this to the three locations that have 
transponders (left front, left rear and right rear wheel wells), it uses the process-of-elimination theory to know that 
the fourth sensor ID signal is coming from the right front tire sensor. 


REMOVAL 


FRONT 


1. Remove the wheelhouse splash shield at the transponder requiring service. (Refer to 23 - BODY/EXTERIOR/F 
WHEELHOUSE SPLASH SHIELD - REMOVAL) 

2. Disconnect the wiring harness connector (2) at the 
transponder (1). 

3. Remove the mounting nuts (3), then remove the 
transponder (1). 


8182250b 


REAR 


1. Remove the wheelhouse splash shield at the transponder requiring service. (Refer to 23 - BODY/EXTERIOR/ 
REAR WHEELHOUSE SPLASH SHIELD - REMOVAL) 
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2. Disconnect the wiring harness connector (3) а the 
transponder (1). 

3. Remove the mounting nuts (2), then remove the 
transponder (1). 


INSTALLATION 
FRONT 


1. Position the transponder (1) and install the mount- 
ing nuts (3). 

2. Connect the wiring harness connector (2) to the 
transponder (1). 


3. Install the wheelhouse splash shield and all compo- 
nents removed to access it. (Refer to 23 - BODY/ 
EXTERIOR/F WHEELHOUSE SPLASH SHIELD - 
INSTALLATION) 

4. Perform the TPM Diagnostic Verification Test. 
(Refer to 22 - TIRES/WHEELS/TIRE PRESSURE 
MONITORING - DIAGNOSIS AND TESTING) 


PM 
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REAR 

1. Position the transponder (1) and install the mount- 
ing nuts (2). 

2. Connect the wiring harness connector (3) to the 
transponder (1). 

3. Install the wheelhouse splash shield and all compo- 
nents removed to access it. (Refer to 23 - BODY/ 
EXTERIOR/REAR WHEELHOUSE SPLASH 
SHIELD - INSTALLATION) 

4. Perform the TPM Diagnostic Verification Test. 


(Refer to 22 - TIRES/WHEELS/TIRE PRESSURE 
MONITORING - DIAGNOSIS AND TESTING) 
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DESCRIPTION 
TIRE 


Tires are designed and engineered for each specific vehicle. They provide the best overall performance for normal 
operation. The ride and handling characteristics match the vehicle's requirements. With proper care they will give 
excellent reliability, traction, skid resistance, and tread life. 


Driving habits have more effect on tire life than any other factor. Careful drivers will obtain, in most cases, much 
greater mileage than severe use or careless drivers. A few of the driving habits which will shorten the life of any tire 
are: 


e Rapid acceleration 

e Severe application of brakes 

e High-speed driving 

e Taking turns at excessive speeds 

e Striking curbs and other obstacles 

е Operating vehicle with over or under inflated tire pressures 


Radial ply tires are more prone to irregular tread wear. It is important to follow the tire rotation interval shown in the 
section on Tire Rotation. This will help to achieve a greater tread-life potential. 


TIRE IDENTIFICATION 


Tire type, size, load index and speed rating are encoded in the letters and numbers imprinted on the side wall of the 
tire. Refer to the Tire Identification chart to decipher the code. For example purposes, the tire size P225/60 R 16 97 
T is used in the chart. An All Season type tire will also have either M + 5, Ма S or M - S (indicating mud and snow 
traction) imprinted on the side wall. An Extra or Light Load marking "XL" or "LL" may also be listed on the sidewall. 
The absence of an "XL" or "LL" marking infers a standard load tire. 


TIRE IDENTIFICATION 


TIRE TYPE (Not present on all tires) P - Passenger 
T - Temporary 


C - Commercial 
LT - Light Truck 


| 225 | SECTIONAL WIDTH SHOWN IN MILLIMETERS 
| 60 | ASPECT RATIO SECTIONAL HEIGHT + SECTIONAL WIDTH * 


CONSTRUCTION TYPE В - RADIAL 
В - BIAS BELTED 
О - DIAGONAL (BIAS) 


WHEEL DIAMETER SHOWN IN INCHES 
SPEED RATING 
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* NOTE: Height (2) + Width (1) = Aspect Ratio. 


** NOTE: Consult the tire manufacturer regarding 
any questions оп іше specifications ог 
capabilities. 


80de9200 


TIRE CHAINS 


Refer to the owners manual supplied with the vehicle to determine whether the use of tire chains is permitted on 
this vehicle. 


REPLACEMENT TIRES 


WARNING: Failure to equip the vehicle with tires having adequate speed capability can result in sudden tire 
failure. 


WARNING: In order to maintain the speed capability of the vehicle, replacement tires must have speed rat- 
ings equal to or higher than those fitted to the vehicle as original equipment. If tires with lower speed rat- 
ings are fitted, the vehicle's handling may be affected and the speed capability of the vehicle may be 
lowered to the maximum speed capability of the replacement tires. To avoid an accident resulting in severe 
or fatal injury, consult the tire manufacturer in regards to maximum speed ratings. 


It is recommended that tires equivalent to the original equipment tires be used when replacement is needed. 
Failure to use equivalent replacement tires may adversely affect the safety and handling of the vehicle. 
The original equipment tires provide a proper combination of many characteristics such as: 
e Ride 
Noise 
Handling 
Durability 
Tread life 
Traction 
Rolling resistance 
Speed capability 


The use of tires smaller than the minimum tire size approved for the vehicle can result in tire overloading and fail- 
ure. 


Use tires that have the approved load rating for the vehicle and never overload them. Failure to equip the vehicle 
with tires having adequate speed capability can result in sudden tire failure and loss of vehicle control. 


The use of oversize tires may cause interference with vehicle components. Under extremes of suspension and 
steering travel, interference with vehicle components may cause tire damage. 


SPARE TIRE 


A compact (temporary) spare tire is standard equipment on this vehicle. A full-size spare is available on some mod- 
els. 
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The compact spare tire is designed for emergency use only. The original tire should be repaired or replaced at the 
first opportunity, then reinstalled. Do not exceed speeds of 80 km/h (50 mph) when using the compact spare tire. 
Refer to the Owner's Manual for complete details. 


DIAGNOSIS AND TESTING 
TIRE NOISE 


Unusual tire noise can be associated with tire and wheel vibration or irregular tire wear. For vibration issues, (Refer 
to 22 - TIRES/WHEELS - DIAGNOSIS AND TESTING). For irregular tire wear issues, (Refer to 22 - TIRES/ 
WHEELS/TIRES - DIAGNOSIS AND TESTING). 


TIRE/VEHICLE LEAD 
(Refer to 2 - SUSPENSION/WHEEL ALIGNMENT - DIAGNOSIS AND TESTING) 


TIRE WEAR PATTERNS 


RAPID WEAR RAPID WEAR WEAR ON 
CONDITION AT SHOULDERS АТ CENTER CRACKED TREADS ONE SIDE FEATHERED EDGE BALD SPOTS SCALLOPED WEAR 


+ 


1 у | T | | 
= 21/2 ( 
| | Ш i 


UNDER INE АТОН OVER-INFLATION EXCESSIVE CAMBER 


OF ROTATION OF ROTATION 
| | | МУ ROTATION 
| | | UNDER-INFLATION и PAS | OF TIRES 


| = | ок 
EXCESSIVE SPEED* "ІІ i | WORN OR OUT- 

| | WAS | OF-ALIGNMENT 
4 2 | SUSPENSION. 


ТАКАВА? 
OR TIRE DEFECT* 


CORRECTION а aiias БЕТ ADJUST CAMBER | ADJUST TOE-N DYNAMIC OR ROTATE TIRES AND 


TIRES ARE COOL TO TO STATIC INSPECT SUSPENSION 
ROTATE TIRES SPECIFICATIONS | SPECIFICATIONS |BALANCE WHEELS SEE GROUP 2 


* HAVE TIRE INSPECTED FOR FUTURE USE. 812014d7 


Under inflation will cause wear on the shoulders of tire. Over inflation will cause wear at the center of tire. 


Excessive camber causes the tire to run at an angle to the road. One side of tread is then worn more than the 
other. 


Excessive toe-in or toe-out causes wear on the tread edges and a feathered effect across the tread. 


TREAD WEAR INDICATORS 


Tread wear indicators are molded into the bottom of 
the tread grooves. When tread depth is 1.6 mm (1/16 

in.), the tread wear indicators will appear as a 13 mm (1) 
(1/2 in.) band (3). 


Tire replacement is necessary when indicators appear 
in two or more grooves or if localized balding occurs. 
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STANDARD PROCEDURE 
TIRE INFLATION PRESSURES 


The specified tire pressures have been chosen to provide safe operation, vehicle stability, and a smooth ride. The 
proper tire pressure specification can be found on the Tire And Loading Information Label provided with the vehicle 
(usually on the driver's door opening (B-pillar) or rear shutface of driver's door). 


A quality air pressure gauge is recommended to check tire air pressure. Tire pressure should be checked cold once 
per month. Check tire pressure more frequently when the weather temperature varies widely. Tire pressure will 
decrease when the outdoor temperature drops. After checking the air pressure, replace valve cap finger tight. 


Inflation pressures specified on the Tire Inflation Pressure Label are always the cold inflation pressure of the tire. 
Cold inflation pressure is obtained after the vehicle has not been operated for at least 3 hours, or the vehicle is 
driven less than one mile after being inoperative for S hours. Tire inflation pressures may increase from 2 to 6 
pounds per square inch (psi) during operation. Do not reduce this normal pressure buildup. 
Improper inflation can cause: 

e Uneven wear patterns 

е Reduced tread life 

e Reduced fuel economy 

e Unsatisfactory ride 

e The vehicle to drift. 


WARNING: OVER OR UNDER INFLATED TIRES CAN AFFECT VEHICLE HANDLING. THE TIRE CAN FAIL 
SUDDENLY, RESULTING IN LOSS OF VEHICLE CONTROL. 


Under inflation causes rapid shoulder wear, tire flex- 
ing, and can result in tire failure (1). 


811ffe87 


Over inflation causes rapid center wear and loss of 
the tire’s ability to cushion shocks (1). 


YAN AN OS А М 


811 ffeab 
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TIRE PRESSURE FOR HIGH SPEED OPERATION 


Refer to the vehicle's Owners Manual Package. 


TIRE LEAK REPAIRING 


For proper repairing, a radial tire must be removed 


from the wheel. Repairs should only be made if the 
defect, or puncture, is in the tread area (1). The tire 
should be replaced if the puncture is located in the A uw XU U 


sidewall. 


Deflate tire completely before attempting to dismount 
the tire from the wheel. Use a lubricant such as a 
mild soap solution when dismounting or mounting 
tire. Use tools free of burrs or sharp edges which 
could damage the tire or wheel rim. 


Before mounting tire on wheel, make sure all rust is 
removed from the rim bead and repaint if necessary. 


Install wheel on vehicle, and progressively tighten the 
five wheel nuts to a torque of 135 М-т (100 ft. Ibs.). 


811ffde5 


CLEANING 
TIRE CLEANING 


Before delivery of a vehicle, remove the protective coating on the tires with white sidewalls or raised white letters. 
To remove the protective coating, apply warm water and let it soak for a few minutes. Afterwards, scrub the coating 
away with a soft bristle brush. Steam cleaning may also be used to remove the coating. 


CAUTION: DO NOT use gasoline, mineral oil, oil-based solvent or a wire brush for cleaning. 
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WHEELS 


DESCRIPTION 
WHEEL 


All vehicles use either steel or cast aluminum drop 
center wheels. The original equipment wheels are 
designed for proper operation at all loads up to the 
specified maximum vehicle capacity. 


Every wheel has raised sections between the rim 
flanges (1) and drop well (3) called safety humps (2). 
In case of air loss, these raised sections help hold the 
tire in position on the wheel until the vehicle can be 
brought to a safe stop. When being installed on the 
wheel, initial inflation of the tire forces the tire bead 
over these raised sections into place. 


The wheel studs and nuts are designed for specific 
wheel applications and must be replaced with equiva- 
lent parts. Do not use replacement parts of lesser 
quality or of a substitute design. All aluminum and 
steel wheels have wheel stud nuts with an enlarged 
nose. This enlarged nose is necessary to ensure proper retention of the wheels. 


81200042 


DIAGNOSIS AND TESTING 
WHEEL INSPECTION 


Inspect wheels for: 
e Excessive runout 
e Dents, cracks or irregular bends 
e Damaged wheel stud (lug) holes 
e Air Leaks 


NOTE: Do not attempt to repair a wheel by hammering, heating or welding. 


If à wheel is damaged, an original equipment replacement wheel should be used. When obtaining replacement 
wheels, they should be equivalent in load carrying capacity. The diameter, width, offset, pilot hole and bolt circle of 
the wheel should be the same as the original wheel. 


WARNING: Failure to use equivalent replacement wheels may adversely affect the safety and handling of 
the vehicle. 


WARNING: Replacement with used wheels is not recommended. The service history of the wheel may have 
included severe treatment or very high mileage. The rim could fail without warning. 


CLEANING 
WHEEL AND WHEEL TRIM CARE 


All wheels and wheel trim, especially aluminum and chrome plated, should be cleaned regularly using mild soap and 
water to maintain their luster and to prevent corrosion. Wash them with the same soap solution recommended for 
the body of the vehicle. 


When cleaning extremely dirty wheels, care must be taken in the selection of tire and wheel cleaning chemicals and 
equipment to prevent damage to the wheels. Mopar® Wheel Treatment or Mopar® Chrome Cleaner is recom- 
mended. Any of the “DO NOT USE” items listed below can damage wheels and wheel trim. 
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DO NOT USE: 
e Any abrasive cleaner 
e Any abrasive cleaning pad (such as steel wool) or abrasive brush 


e Any cleaner that contains an acid which can react with and discolor the chrome surface. Many wheel clean- 
ers contain acids that can harm the wheel surface. 


e Oven cleaner 
e A car wash that uses carbide-tipped wheel cleaning brushes or acidic solutions. 


SPECIFICATIONS 


WHEEL 
SPECIFICATIONS 


DESCRIPTION SPECIFICATION 


Wheel Mounting (Lug) Nut Hex Size 
Wheel Mounting Stud Size M12 x 1.5 mm 


TORQUE SPECIFICATIONS 


DESCRIPTION 


TPM Sensor Nut 


TPM Transponder Mounting Nut 


Wheel Mounting (Lug ) Nut 
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WHEEL COVER 


REMOVAL 


1. Raise and support the vehicle so that tire and wheel assembly clears ground level. (Refer to LUBRICATION & 
MAINTENANCE/HOISTING - STANDARD PROCEDURE) 


CAUTION: When removing the bolt-on wheel 
cover, do not attempt to pry the wheel cover off 
the wheel. It is held on by the wheel mounting 
nuts. 


2. Remove the five wheel mounting (lug) nuts (3) from 
the wheel studs. While removing the nuts, hold the 
wheel cover (2) in place so it doesn't fall off when 
the last nut is removed. 


3. Remove the wheel cover (2) using care not to let 
the tire and wheel assembly (1) fall off the vehicle. 
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INSTALLATION 


WARNING: Installing wheels without good metal-to-metal contact with the mounting surface could cause 
loosening of the wheel mounting (lug) nuts. This could adversely affect the safety and handling of the vehi- 
cle. 


NOTE: Never use oil or grease on studs or wheel mounting (lug) nuts. 


1. With the tire and wheel assembly (1) positioned on 
the wheel studs without the wheel mounting (lug) 
nuts installed, align the valve notch in the wheel 
cover with the valve stem on the wheel and install 
the wheel cover over the studs. 


NOTE: Always use the original (OEM) style wheel 
mounting (lug) nuts. Do not use replacement parts 
of lesser quality or substitute design. 


2. Install and lightly snug all five wheel mounting (lug) 
nuts (3) Do not tighten at this time. 


3. Lower the vehicle. 
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4. Progressively tighten all wheel mounting (lug) nuts 
in the proper sequence shown. Tighten the nuts to 
a final torque of 135 N-m (100 ft. Ibs.). 


PM 


80c4f497 


РМ------------------------ TIRES/WHEELS - SERVICE INFORMATION 22-89 


STUDS-WHEEL MOUNTING FRONT 
REMOVAL 


NOTE: Use the following procedure to remove one of five studs on one wheel hub. 
1. Access and remove front brake rotor. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ROTOR - REMOVAL) 


CAUTION: Do not hammer wheel mounting studs out of the hub. Damage to the wheel bearing will occur, 
leading to premature bearing failure. 


2. Е possible, install a standard wheel mounting nut 
(2) on the wheel mounting stud (5) being removed 
far enough so the threads on the stud are even 
with end of lug nut. 

3. Rotate the hub so the stud requiring removal is 
aligned with the notch cast into the front of the 
steering knuckle (4). 

4. Install Remover (1), Special Tool C-4150A, on the 
hub flange and wheel stud. 

5. Tighten the Remover, pushing the wheel mounting 
stud out the rear of the hub flange. When the 
shoulder of the stud is past the flange, remove the 
Remover from the hub. 

6. Remove the nut from the stud, then remove the 
stud from the flange. 


INSTALLATION 
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NOTE: Use the following procedure to install one of five studs on one wheel hub. 


1. Install the NEW wheel mounting stud in the flange 
of hub from the rear. 


2. Install several washers (3) and a standard wheel 
mounting (lug) nut (2) on the stud. Install the 
mounting nut so that the flat side of the nut is 
against the washers to eliminate any binding. 


3. Tighten the wheel mounting nut (2). This will pull 
the wheel mounting stud into the hub flange. When 
the head of the stud is fully seated against the rear 
of the hub flange, remove the wheel mounting nut 
and washers. 


80aa4beb (4) 


4. Install the brake rotor апа а! components previously removed to access |. (Refer to 5 - BRAKES/HYDRAULIC/ 
MECHANICAL/ROTOR - INSTALLATION) 
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STUDS-WHEEL MOUNTING REAR 
REMOVAL 


CAUTION: DO NOT hammer studs out of the hub flange. If a stud is removed by hammering it out of the 
bearing flange, damage to the hub and bearing assembly will occur leading to premature bearing failure. 


1. Remove the hub and bearing from the vehicle. (Refer to 2 - SUSPENSION/REAR/HUB / BEARING - REMOVAL) 


CAUTION: Take care to keep hub and bearing assembly from falling during stud removal. Damage to the 
hub and bearing could result. 


2. Position the hub and bearing assembly (1) under a 
hydraulic press ram (2), supported by a 21 mm 
deep-well impact socket (3) under the stud to be 
replaced. 


3. Press the stud out of the hub flange and into the 
Socket well. 


4. Remove the hub and bearing assembly (1) from 
the press. 


5. Remove the stud from the socket (3). 
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INSTALLATION 


CAUTION: DO NOT hammer studs into the hub flange. If a stud is installed in such a manner, damage to the 
hub and bearing assembly may occur leading to premature bearing failure. 


1. Install the wheel stud (3) into mounting hole from 
the rear of the hub and bearing assembly. 

2. Position the hub and bearing assembly (1) face 
down with the stud pointing down into the well of 
the 21 mm impact socket (3). The hydraulic press 
ram (2) must line up with the stud (3). 

3. Press the stud (3) into the hub flange until it bot- 
toms. 

4. Remove the hub and bearing assembly (1) from 
the press. 
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5. Install the hub and bearing on the vehicle. (Refer to 2 - SUSPENSION/REAR/HUB / BEARING - INSTALLATION) 
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BODY 
DESCRIPTION - VEHICLE IDENTIFICATION 


Throughout this group, references to the DaimlerChrysler Corporation vehicle family identification code are used 
when describing a procedure that is unique to that vehicle. Refer to Introduction Group of this manual for detailed 
information on vehicle identification. If a procedure is common to all vehicles covered in this manual, no reference 
will be made to a vehicle family code. 


WARNING 
SAFETY PRECAUTIONS AND WARNINGS 


WARNING: USE AN OSHA APPROVED BREATHING FILTER WHEN SPRAYING PAINT OR SOLVENTS IN A 
CONFINED AREA. PERSONAL INJURY CAN RESULT. 

AVOID PROLONGED SKIN CONTACT WITH PETROLEUM OR ALCOHOL - BASED CLEANING SOLVENTS. 
PERSONAL INJURY CAN RESULT. 

DO NOT STAND UNDER A HOISTED VEHICLE THAT IS NOT PROPERLY SUPPORTED ON SAFETY STANDS. 
PERSONAL INJURY CAN RESULT. 


CAUTION: When holes must be drilled or punched in an inner body panel, verify depth of space to the outer 
body panel, electrical wiring, or other components. Damage to vehicle can result. 

Do not weld exterior panels unless combustible material on the interior of vehicle is removed from the 
repair area. Fire or hazardous conditions, can result. 

Always have a fire extinguisher ready for use when welding. 

Disconnect the negative (-) cable clamp from the battery when servicing electrical components that are live 
when the ignition is OFF. Damage to electrical system can result. 

Do not use abrasive chemicals or compounds on painted surfaces. Damage to finish can result. 

Do not use harsh alkaline based cleaning solvents on painted or upholstered surfaces. Damage to finish or 
color can result. 

Do not hammer or pound on plastic trim panel when servicing interior trim. Plastic panels can break. 


DIAGNOSIS AND TESTING 
WATER LEAKS 


Water leaks can be caused by poor sealing, improper body component alignment, body seam porosity, missing 
plugs, or blocked drain holes. Centrifugal and gravitational force can cause water to drip from a location away from 
the actual leak point, making leak detection difficult. All body sealing points should be water tight in normal wet- 
driving conditions. Water flowing downward from the front of the vehicle should not enter the passenger or luggage 
compartment. Moving sealing surfaces will not always seal water tight under all conditions. At times, side glass or 
door seals will allow water to enter the passenger compartment during high pressure washing or hard driving rain 
(severe) conditions. Overcompensating on door or glass adjustments to stop a water leak that occurs under severe 
conditions can cause premature seal wear and excessive closing or latching effort. After completing a repair, water 
test vehicle to verify leak has stopped before returning vehicle to use. 


VISUAL INSPECTION BEFORE WATER LEAK TESTS 


Verify that floor and body plugs are in place, body drains are clear, and body components are properly aligned and 
sealed. | component alignment or sealing is necessary, refer to the appropriate section of this group for proper 
procedures. 


WATER LEAK TESTS 


WARNING: DO NOT USE ELECTRIC SHOP LIGHTS OR TOOLS IN WATER TEST AREA. PERSONAL INJURY 
CAN RESULT. 


When the conditions causing a water leak have been determined, simulate the conditions as closely as possible. 
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e На leak occurs with the vehicle parked in a steady light rain, flood the leak area with an open-ended garden 
hose. 

e If a leak occurs while driving at highway speeds in a steady rain, test the leak area with a reasonable velocity 
stream or fan spray of water. Direct the spray in a direction comparable to actual conditions. 

e |f a leak occurs when the vehicle is parked on an incline, hoist the end or side of the vehicle to simulate this 
condition. This method can be used when the leak occurs when the vehicle accelerates, stops or turns. If the 
leak occurs on acceleration, hoist the front of the vehicle. If the leak occurs when braking, hoist the back of the 
vehicle. If the leak occurs on left turns, hoist the left side of the vehicle. If the leak occurs on right turns, hoist 
the right side of the vehicle. For hoisting recommendations (Refer to LUBRICATION & MAINTENANCE/HOIST- 
ING - STANDARD PROCEDURE). 


WATER LEAK DETECTION 


To detect a water leak point-of-entry, do a water test and watch for water tracks or droplets forming on the inside of 
the vehicle. If necessary, remove interior trim covers or panels to gain visual access to the leak area. If the hose 
cannot be positioned without being held, have someone help do the water test. 


Some water leaks must be tested for a considerable length of time to become apparent. When a leak appears, find 
the highest point of the water track or drop. The highest point usually will show the point of entry. After leak point 
has been found, repair the leak and water test to verify that the leak has stopped. 


Locating the entry point of water that is leaking into a cavity between panels can be difficult. The trapped water may 
splash or run from the cavity, often at a distance from the entry point. Most water leaks of this type become appar- 
ent after accelerating, stopping, turning, or when on an incline. 


MIRROR INSPECTION METHOD 


When a leak point area is visually obstructed, use a suitable mirror to gain visual access. A mirror can also be used 
to deflect light to a limited-access area to assist in locating a leak point. 


BRIGHT LIGHT LEAK TEST METHOD 


Some water leaks in the luggage compartment can be detected without water testing. Position the vehicle in a 
brightly lit area. From inside Ше darkened luggage compartment inspect around seals and body seams. | neces- 
sary, have a helper direct a drop light over the suspected leak areas around the luggage compartment. If light is 
visible through a normally sealed location, water could enter through the opening. 


PRESSURIZED LEAK TEST METHOD 


When a water leak into the passenger compartment cannot be detected by water testing, pressurize the passenger 
compartment and soap test exterior of the vehicle. To pressurize the passenger compartment, close all doors and 
windows, start engine, and set heater control to high blower in HEAT position. If engine can not be started, connect 
a charger to the battery to ensure adequate voltage to the blower. With interior pressurized, apply dish detergent 
solution to suspected leak area on the exterior of the vehicle. Apply detergent solution with spray device or soft 
bristle brush. If soap bubbles occur at a body seam, joint, seal or gasket, the leak entry point could be at that 
location. 


WIND NOISE 


Wind noise is the result of most air leaks. Air leaks can be caused by poor sealing, improper body component 
alignment, body seam porosity, or missing plugs in the engine compartment or door hinge pillar areas. All body 
sealing points should be airtight in normal driving conditions. Moving sealing surfaces will not always seal airtight 
under all conditions. At times, side glass or door seals will allow wind noise to be noticed in the passenger com- 
partment during high cross winds. Over compensating door or glass adjustments to stop wind noise that occurs 
under severe conditions can cause premature seal wear and excessive closing or latching effort. After a repair pro- 
cedure has been performed, test vehicle to verify noise has stopped before returning vehicle to use. 


VISUAL INSPECTION BEFORE TESTS 


Verify that floor and body plugs are in place and body components are aligned and sealed. If component alignment 
or sealing is necessary, refer to the appropriate section of this group for proper procedures. 
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ROAD TESTING WIND NOISE 


1. Drive the vehicle to verify the general location of the wind noise. 


2. Apply 50 mm (2 in.) masking tape in 150 mm (6 in.) lengths along weatherstrips, weld seams or moldings. After 
each length is applied, drive the vehicle. If noise goes away after a piece of tape is applied, remove tape, locate, 
and repair defect. 


POSSIBLE CAUSE OF WIND NOISE 


e Moldings standing away from body surface can catch wind and whistle. 

e Gaps in sealed areas behind overhanging body flanges can cause wind-rushing sounds. 
e Misaligned movable components. 

e Missing or improperly installed plugs in pillars. 

e Weld burn through holes. 


STANDARD PROCEDURE 
PLASTIC BODY PANEL REPAIR 


There are many different types of plastics used in today's automotive environment. We group plastics in three dif- 
ferent categories: Rigid, Semi-Rigid, and Flexible. Any of these plastics may require the use of an adhesion pro- 
moter for repair. These types of plastic are used extensively on DaimlerChrysler Motors vehicles. Always follow 
repair material manufacturer's plastic identification and repair procedures. 


Rigid Plastics: 
Examples of rigid plastic use: Fascias, Hoods, Doors, and other Body Panels, which include SMC, ABS, and Poly- 
carbonates. 


Semi-Rigid Plastics: 
Examples of semi-rigid plastic use: Interior Panels, Under Hood Panels, and other Body Trim Panels. 


Flexible Plastics: 
Examples of flexible plastic use: Fascias, Body Moldings, and upper and lower Fascia Covers. 


Repair Procedure: 


The repair procedure for all three categories of plastics is basically the same. The one difference is the material 
used for the repair. The materials must be specific for each substrate, rigid repair material for rigid plastic repair, 
semi-rigid repair material for semi-rigid plastic repair and flexible repair material for flexible plastic repair. 


Adhesion Promoter/Surface Modifier: 


Adhesion Promoters/Surface Modifiers are required for certain plastics. All three categories may have plastics that 
require the use of adhesion promoter/surface modifiers. Always follow repair material manufacturer's plastic identi- 
fication and repair procedures. 


SAFETY PRECAUTION AND WARNINGS 


WARNING: 

e Eye protection should be used when servicing components. Personal injury can result. 

• Use ап OSHA approved breathing mask when mixing epoxy, grinding, and spraying paint or solvents in 
a confined area. Personal injury can result. 

e Avoid prolonged skin contact with resin, petroleum, or alcohol based solvents. Personal injury can 
result. 

e Do not venture under a hoisted vehicle that is not properly supported on safety stands. Personal injury 
can result. 


РМ---------------------------БОГУ 23-5 


МОТЕ: 

e When holes must be drilled ог cut in body panels, verify locations of internal body components and е!ес- 
trical wiring. Damage to vehicle can result. 

e Do not use abrasive chemicals or compounds on undamaged painted surfaces around repair areas. Dam- 
age to finish can result. 


RIGID, SEMI-RIGID, AND FLEXIBLE PLASTIC PARTS TYPES 


CODE FAMILY NAME COMMON TRADE NAME TYPICAL APPLICATION 


ASA ACRYLONITRILE STYRENE | LURAN S CONSOLES, GRILLES 
ACRYLITE 
ABS ACRYLONITRILE TERLURAN "A" PILLARS, CONSOLES, 
BUTADIENE STYRENE GRILLES 
ABS/PC ABS/PC ALLOY PULSE, PROLOY, BAYBLEND | DOORS, INSTRUMENT 
PANELS 
ABS/PVC ABS/PV ALLOY PROLOY, PULSE, LUSTRAN, | DOOR PANELS, GRILLES, 
CYCLOVIN TRIM 
BMC BULK MOLDING BMC FENDER EXTENSIONS 
COMPOUND 
EMA EHTYLENE METHYL SURLYN, EMA, IONOMER BUMPER GUARDS, PADS 
ACRYLATE/IONOMER 
METTON METTON METTON GRILLES, KICK PANELS, 
RUNNING BOARDS 
MPPO MODIFIED MPPO SPOILER ASSEMBLY 
POLYPHENYLENE OXIDE 
PA POLYAMID ZYTEL, VYDYNE, PA, FENDERS, QUARTER 
MINLON PANELS 
PET THERMOPLASTIC RYNITE TRIM 
POLYESTER 
PBT/PPO PBT/PPO ALLOY GERMAX CLADDINGS 


PBTP POLYBUTYLENE PBT, PBTP, POCAN, VALOX WHEEL COVERS, FENDERS, 
THEREPTHALATE GRILLES 


PBTP/EEBC POLYBUTYLENE BEXLOY, "M", PBTP/EEBC FASCIAS, ROCKER PANEL, 
THEREPTHALATE/EEBC MOLDINGS 


ALLOY 
PC POLYCARBONATE LEXAN, MERLON, CALIBRE, | TAIL LIGHT LENSES, IP TRIM, 
MAKROLON PC VALANCE PANELS 
PC/ABS PC/ABS ALLOY GERMAX, BAY BLENDS, DOORS, INSTRUMENT 
PULSE PANELS 
POLYPHENYLENE OXIDE | AZDEL, HOSTALEN, INTERIOR TRIM, DOOR 
MARLEX, PRFAX, NORYL, PANELS, SPLASH SHIELDS, 
GTX, PPO STEERING COLUMN 
SHROUD 
PPO/PA POLYPHENYLENE/ PPO/PA, GTX 910 FENDERS, QUARTER 
POLYAMID PANELS 
PR/FV FIBERGLASS REINFORCED | FIBERGLASS, FV, PR/FV BODY PANELS 
PLASTIC 
PS POLYSTYRENE LUSTREX, STYRON, PS DOOR PANELS, DASH 
PANELS 
RTM RESIN TRANSFER RTM BODY PANELS 
MOLDING COMPOUND 
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CODE FAMILY NAME COMMON TRADE NAME TYPICAL APPLICATION 
SMC SHEET MOLDED SMC BODY PANELS 
COMPOUND 
TMC TRANSFER MOLDING TMC GRILLES 
COMPOUND 


UP UNSATURATED SMC, BMC, TMC, ZMC, IMC, GRILLE OPENING PANEL, 
POLYESTER XSMC, UP LIFTGATES, FLARESIDE 
(THERMOSETTING) FENDERS, FENDER 


EXTENSIONS 


EEBC ETHER/ESTER BLOCKED EEBC BUMPERS 
CO-POLYMER 


EEBC/PBTP EEBC/POLYBUTYLENE EEBC, PBTP, BEXLOY BUMPER, ROCKER PANELS 
TEREPTHALATE 

EMPP ETHYLENE MODIFIED EMPP BUMPER COVERS 
POLYPROPYLENE 

EPDM ETHYLENE/ EPDM, NORDEL, VISTALON BUMPERS 
PROPROPYLENE DIENE 
MONOMER 


EPM ETHYLENE/ EPM FENDERS 
PROPROPYLENE CO- 
POLYMER 
FOAM POLYURETHANE SPOLERS 
PUR 


POLYETHYLENE ALATHON, DYLAN, 
LUPOLEN, MARLEX 
POLYPROPYLENE NORYL, AZDEL, MARLOX, INNER FENDER, SPOILERS, 
(BLENDS) DYLON, PRAVEX KICK PANELS 
PP/EPDM PP/EPDM ALLOY PP/EPDM SPOILERS, GRILLES 


[PUR | POLYURETHANE COLONELS, PUR, PU FASCIAS, BUMPERS 
PUR/PC PUR/PC ALLOY TEXIN BUMPERS 
PVC 


POLYVINYL CHLORIDE APEX, GEON, VINYLITE BODY MOLDINGS, WIRE 
INSULATION, STEERING 
WHEELS 


RIM REACTION INJECTED RIM, BAYFLEX FRONT FASCIAS, MODULAR 
MOLDED POLYURETHANE WINDOWS 
RRIM REINFORCED REACTION PUR, RRIM FASCIAS, BODY PANELS, 
INJECTED MOLDED BODY TRIMS 
TPE THERMO POLYETHYLENE TPE, HYTREL, BEXLOY-V FASCIAS, BUMPERS, 
CLADDINGS 
TPO 


THERMOPOLYOLEFIN POLYTROPE, RENFLEX, BUMPERS, END CAPS, 
SANTOPRENE, VISAFLEX, TELCAR, RUBBER, STRIPS, 
ETA, APEX, TPO, SHIELDS, SIGHT, INTERIOR B POST 
CLADDINGS 


THERWO-FOLYFROPYLENE BUMPERS 
TPU 


THERMOPOLYURETHANE, TPU, HYTREL, TEXIN, BUMPERS, BODY SIDE, 
POLYESTER ESTANE MOLDINGS, FENDERS, 
FASCIAS 
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PANEL SECTIONING 


If it is required to section a large panel for a plastic 
repair, it will be necessary to reinforce the panel. To 
bond two plastic panels together, a reinforcement 
must overlap both panels. The panels must be “Ма” at 
а 20 ?angle. The area to be reinforced should be 
washed, then sanded. Be sure to wipe off any excess 
soap and water when finished. Lightly sand or abrade 
the plastic with an abrasive pad or sandpaper. Blow 
off any dust with compressed air or wipe with a clean 
dry rag. 

When bonding plastic panels, follow repair material 
manufacturers recommendations. Be sure that enough 
adhesive has been applied to allow squeeze out and 
to fill the full bond line. Once the pieces have been 
brought together, do not move them until the adhesive 
is cured. The assembly can be held together with 
clamps, rivets, etc. A faster cure can be obtained by heating with a heat lamp or heat gun. After the parts have been 
bonded and have had time to cure, rough sand the seam and apply the final adhesive filler to the area being 
repaired. Smooth the filler with a spreader, wooden tongue depressor, or squeegee. For fine texturing, a small 
amount of water can be applied to the filler surface while smoothing. The cured filler can be sanded as necessary 
and, as a final step, cleanup can be done with soapy water. Wipe the surface clean with a dry cloth allowing time 
for the panel to dry before moving on with the repair. 


PANEL REINFORCEMENT 


Structural repair procedures for rigid panels with large 
cracks and holes will require a reinforcement backing. (1) 
Reinforcements can be made with several applications 
of glass cloth saturated with structural adhesive. Semi- 
rigid or flexible repair materials should be used for 
semi-rigid or flexible backing reinforcement and open 
meshed fiberglass dry wall tape can be used to form a 
reinforcement. The dry wall tape allows the resin to 
penetrate through and make a good bond between the 
panel and the adhesive. Structurally, the more dry wall (3) 
tape used, the stronger Ше repair. 


80b6fede 
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Another kind of repair that can be done to repair large 
cracks and holes is to use a scrap piece of similar 
plastic and bond with structural adhesive. The rein- 
forcement should cover the entire break and should 
have a generous amount of overlap on either side of 
the cracked or broken area. 


(2) ворбтеео 
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When repairing plastic, the damaged area is first "V'd" 
out, or beveled. Large bonding areas are desirable 
when repairing plastic because small repairs are less 
likely to hold permanently. Beveling the area around a 
crack at a 20 ? angle will increase the bonding surface 
for a repair. It is recommended that sharp edges be 
avoided because the joint may show through after the 
panel is refinished. 
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e Panel repair for both flexible and rigid panels are 
basically the same. The primary difference 
between flexible panel repair and rigid panel 
repair is in the adhesive materials used. 

e The technician should first decide what needs to 
be done when working on any type of body 
panel. One should determine if it is possible to 
return the damage part to its original strength 
and appearance without exceeding the value of 
the replacement part. 

e When plastic repairs are required, it is recom- 
mended that the part be left on the vehicle when ever possible. That will save time, and the panel will remain 
stationary during the repair. Misalignment can cause stress in the repair areas and can result in future failure. 


VISUAL INSPECTION 


Composite materials can mask the severity of an acci- 
dent. Adhesive bond lines, interior structure of the 
doors, and steel structures need to be inspected care- 


fully to get a true damage assessment. Close inspec- 7 
Поп may require partial removal of interior trim or inner 
panels. 


Identify the type of repair: Puncture or Crack - Dam- 
age that has penetrated completely through the panel. 
Damage is confined to one general area; a panel sec- 
tion is not required. However, a backer panel, open 
fiberglass tape, or matted material must be bonded 
from behind. 
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PANEL SURFACE PREPARATION 


If a body panel has been punctured, cracked, or crushed, the damaged area must be removed from the panel to 
achieve a successful repair. All spider web cracks leading away from a damaged area must be stopped or removed. 
To stop a running crack in a panel, drill a 6 mm (0.250 in.) hole at the end of the crack farthest away from the 
damage. If spider web cracks can not be stopped, the panel would require replacement. The surfaces around the 
damaged area should be stripped of paint and freed from wax and oil. Scuff surfaces around repair area with 360 
grit wet/dry sandpaper, or equivalent, to assure adhesion of repair materials. 
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PATCHING PANELS 


A panel that has extensive puncture type damage can 
be repaired by cutting out the damaged material. Use 
a suitable reciprocating saw or cut off wheel to remove 
the section of the panel that is damaged. The piece 
cut out can be used as a template to shape the new 
patch. It is not necessary to have access to the back 
of the panel to install a patch. Bevel edges of cutout 
at 20? to expose a larger bonding area on the outer 
side. This will allow for an increased reinforcement 
areas. 


PANEL PATCH FABRICATIONS 


A patch can be fabricated from any rigid fiberglass 
panel that has comparable contour with the repair 
area. Lift gates and fenders can be used to supply 
patch material. If existing material is not available or 
compatible, a patch can be constructed with adhesive 
and reinforcement mesh (dry wall tape). Perform the 
following operation if required: 


1. Cover waxed paper or plastic with adhesive backed 
nylon mesh (dry wall tape) larger than the patch 
required. 

2. Tape waxed paper or plastic sheet with mesh to a 
surface that has a compatible contour to the repair 
area. 


3. Apply a liberal coat of adhesive over the reinforce- 
ment mesh. If necessary apply a second or third 
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coat of adhesive and mesh after first coat has cured. The thickness of the patch should be the same as the 


repair area. 


4. After patch has cured, peel waxed paper or plastic from the back of the patch. 


5. |f desired, a thin film coat of adhesive can be applied to the back of the patch to cover mesh for added strength. 


PANEL PATCH INSTALLATION 


1. Make a paper or cardboard pattern the size and 
shape of the cutout hole in the panel. 

2. Trim 3 mm (0.125 in.) from edges of pattern so 
patch will have a gap between connecting sur- 
faces. 

3. Using the pattern as a guide, cut the patch to size. 

4. Cut scrap pieces of patch material into 50 mm (2 
in.) squares to use as patch supports to sustain the 
patch in the cutout. 

5. Drill 4 mm (0.160 in.) holes 13 mm (0.5 in.) in from 
edge of cutout hole. 

6. Drill 4 mm (0.160 in.) holes 13 mm (0.5 in.) away 
from edge of patch across from holes drilled 
around cutout. 
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7. Drill 3 mm (0.125 in.) holes in the support squares 18 mm (0.5 in.) from the edge in the center of one side. 


8. Scuff the backside of the body panel around the cutout hole with a scuff pad or sandpaper. 
9. Mix enough adhesive to cover one side of all support squares. 
10. Apply adhesive to cover one side of all support squares. 


11. Using number 8 sheet metal screws, secure support squares to back side of body panel with adhesive sand- 


wiched between the panel and squares. 
12. Position patch in cutout against support squares 


and adjust patch until the gap is equal along all 
sides. 

13. Drill 3 mm (0.125 in.) holes in the support squares 
through the pre-drilled holes in the patch. 
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14. Apply a coat of adhesive to the exposed ends of 


the support squares. 
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15. Install screws to hold the patch to support 
squares. Tighten screws until patch surface is 
flush with panel surface. 


16. Allow adhesive to cure, and remove all screws. 
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17. Using a 125 mm (5 in.) 24 grit disc grinder, grind 
a 50 mm (2 in.) to 75 mm (3 in.) wide and 2 mm 
(0.080 in.) deep path across the gaps around the 
patch. With compressed air, blow dust from 


around patch. @) 
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18. Apply adhesive backed nylon mesh (dry wall tape) 
over gaps around patch. 


19. Mix enough adhesive to cover the entire patch 
area. 


20. Apply adhesive over the mesh around patch, and 
smooth epoxy with a wide spreader to reduce fin- 
ish grinding. Use two to three layers of mesh and 
adhesive to create a stronger repair. 
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PATCHED PANEL SURFACING 


After patch panel is installed, the patch area can be finished using the same methods as finishing other types of 
body panels. If mesh material is exposed in the patched area, grind surface down, and apply a coat of high quality 
rigid plastic body filler. Prime, block sand, and paint as required. 


STANDARD PROCEDURE - HEAT STAKING 


1. Remove trim panel. 


23 - 12 ВОрү РМ 


2. Bend or томе the trim panel components at the heat staked joints. Observe the heat staked locations and/or 
component seams for looseness. 


3. Heat stake the components. 
a. If the heat staked or component seam location is loose, hold the two components tightly together and using 


a soldering gun with a flat tip, melt the material securing the components together. Do not over heat the 
affected area, damage to the exterior of the trim panel may occur. 


b. If the heat staked material is broken or missing, use a hot glue gun to apply new material to the area to be 
repaired. The panels that are being heat staked must be held together while the applying the glue. Once the 
new material is in place, it may be necessary to use a soldering gun to melt the newly applied material. Do 
not over heat the affected area, damage to the exterior of the trim panel may occur. 


4. Allow the repaired area to cool and verify the repair. 
5. Install trim panel. 


SPECIFICATIONS 
BODY LUBRICATION 
LUBRICATION REQUIREMENTS 


Body mechanisms and linkages should be inspected, cleaned, and lubricated, as required, to maintain ease of oper- 
ation and to provide protection against rust and wear. When performing other under hood services, the hood latch 
release mechanism and safety catch should be inspected, cleaned, and lubricated. During the winter season, exter- 
nal door lock cylinders should be lubricated to assure proper operation when exposed to water and ice. 


Prior to the application of any lubricant, the parts concerned should be wiped clean to remove dust and grit. If 
necessary, a suitable solvent can be used to clean the item to be lubricated. After lubricating a component, any 
excess oil or grease should be removed. 


LUBRICANT APPLICATION 


DOOR LOCK CYLINDERS 


1. Apply a small amount of lubricant directly into the lock cylinder. 
2. Apply a small amount of lubricant to the key. 
3. Insert key into lock cylinder and cycle the mechanism from the locked to the unlocked position. 


NOTE: Do not add more lubricant. 


4. Cycle the lock cylinder mechanism several times to allow the lubricant to flow throughout the cylinder. 
5. Wipe all lubricant from exterior of lock cylinder and key. 


ALL OTHER BODY MECHANISMS 


1. Clean component as described above. 
2. Apply specified lubricant to all pivoting and sliding contact areas of component. 


LUBRICANT USAGE 


ENGINE OIL 
e Door Hinges — Hinge Pin and Pivot Contact Areas 
e Hood Hinges - Pivot Points 
e Liftgate Hinges 


MOPAR® SPRAY WHITE LUBE OR EQUIVALENT 
e Door Check Straps 
e Liftgate Latches 
e Liftgate Prop Pivots 
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e Ash Receiver 

e Fuel Filler Door Remote Control Latch Mechanism 
e Parking Brake Mechanism 

e Sliding Seat Tracks 

e Liftgate Latch 


MOPAR® Multipurpose GREASE OR EQUIVALENT 
e All Other Hood Mechanisms 


MOPAR® LOCK CYLINDER LUBRICANT OR EQUIVALENT 
e Door Lock Cylinders 
e Liftgate Lock Cylinder 
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FRONT DOOR LATCH STRIKER 
REMOVAL 


1. Remove fasteners (2) from door jamb. 


2. Remove door striker (1) from vehicle. елі 


INSTALLATION 
1. Install striker (1) onto door jamb. 
2. Install fasteners (2) into striker. 


3. Tighten fasteners to 26 N-m (19 ft. Ibs.) OP 
С) и | У 
Y TS 
51 я 
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DOOR- OUTSIDE MIRROR 
REMOVAL 


1. 
2. 


3. 
. Remove mirror (1) from door (5). 


Using trim stick C-4755, pry up mirror flag cover 
(3). 
Disconnect wire connector (4) from wire harness 
(6). 


Remove nuts (2). 


INSTALLATION 


1. 


Insert mirror (1) into door (5). 


2. Install nuts (2) onto mirror studs. 


DENS 


. Tighten nuts to 5 N-m (4 ft. Ibs.) 
. Connect wire connector (4) to wire harness (6). 
. Install mirror flag cover (3). 
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DOOR-PLUGS 
REMOVAL 


1. 


Remove screw (1) and handle plug (6). 


2. Using trim stick C-4755, remove mirror flag plug 
(2). 

3. Using trim stick C-4755 remove speaker grille (5). 

4. Remove screws (3) and (4) fastening speaker to 
door (7). 

INSTALLATION 

1. Install speaker screws (3) and (4) fastening 
speaker to door. 

2. Hand tap speaker grille to door (7). 

3. Install handle plug (6) and screw (1) to door. 

4. Hand tap mirror flag (2) to door (7). 
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FRONT DOOR OUTSIDE HANDLE 


REMOVAL 
1. Remove bolster. (Refer to 23 - BODY/DOOR - 
FRONT/DOOR - REMOVAL) 


2. Remove door plugs. (Refer to 23 - BODY/DOOR - 
FRONT/DOOR - REMOVAL) 


3. Remove door module. (Refer to 23 - BODY/DOOR 
- FRONT/DOOR MODULE - REMOVAL) 


4. Raise window to up position. 

5. Remove key cylinder lock link rod (5) from lock су!- 
inder (1). 

6. Remove handle link rod (4) from handle (2). 

7. Remove screws (6) from handle assembly (2). 

8. Remove handle assembly (2) from door (3). 


INSTALLATION 


1. Raise window to up position. 


2. Insert lock cylinder (1) into door handle (2) then 
into door opening. 


3. Tighten screws (6) to 8 N-m (6 ft. Ibs.) 

4. Connect lock cylinder link rod (5) on to lock сућп- 
der (1). 

5. Connect handle link rod (4) on to door handle (2). 
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SPEAKER AND GRILLE 


REMOVAL 
1. Using trim stick C—4755, find service notch (1) 


located at the bottom of speaker grille and pry up 
speaker grille. 


817977e4 


2. Remove two screws attaching speaker to door 


panel (3). 

3. Remove two screws attaching speaker (2) to door 
module (1). 

4. Disconnect wire connector. 


817977eb 
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INSTALLATION 


1 


3. 
. Install speaker grille (1) onto trim panel (3). 


. Connect wire connector. 
2. 


Install speaker (2) into panel (3) and install two 
screws into door panel. 


Install two screws into trim panel (1). 
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FRONT DOOR HINGE 
REMOVAL 


1. Remove nuts (3) from door studs (1). 
2. Remove door. 
3. Disconnect door harness (2). 


INSTALLATION 
1. Connect door harness (2). 
2. Install door studs (1) into door hinges. 


3. Install nuts (3) onto door studs. Tighten to 26 N-m 
(19 ft. Ibs.) 
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FRONT DOOR - BOLSTER 
REMOVAL 


1. Remove pull-cup screw (1). 


2. Remove window crank (1) from spindle if equipped. 


3. Using trim stick C-4755, start at the lower corner 
and pull in the direction of the arrows. Bolster 
should unsnap. 
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4. Remove sock seal (1) and (3) that wraps around 
switch bezel and wire harness. Disconnect wire 
connectors (2). 


5. Remove switch bezel from bolster. 


6. Remove bolster by unsnapping plastic tethers (1) 
from bolster back side of surface. 


INSTALLATION 


1. Connect bolster to door module tethers (1). 
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2. Connect wire connectors (2) and close sock seal 


(1). 


3. Replace window crank (1) to spindle. 


4. Replace pull cup screw. 
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FRONT DOOR GLASS 


REMOVAL 
1. Remove bolster. (Refer to 23 - BODY/DOOR - 


FRONT/DOOR - REMOVAL) 


2. Move glass to line up snap plates with access 
holes (1). 


817e94e2 


3. Using a punch or equivalent, press tabs releasing 
glass from window regulator. Б 

4. Manually move glass upward to full up position and 
remove from window frame. 
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INSTALLATION 


1. Insert glass into glass channel and slide down 
ensuring access holes (1) align with snaps. 


2. Ensure access holes properly lock into snaps (1). 


3. Install bolster. (Refer to 23 - BODY/DOOR - 
FRONT/DOOR - INSTALLATION) 
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FRONT DOOR INSIDE HANDLE 


REMOVAL 

1. Unsnap link rod to latch (1). 

2. Remove screw (3) attaching plate to panel. 

3. Unsnap housing snaps from (2) belt line ribs on 
trim panel. 

4. Pull up on trim panel belt line to aid in unsnapping 
of housing. 


INSTALLATION 

1. Snap inside handle to belt line ribs (2) on trim 
panel. 

2. Install screw (3) attaching handle to panel. 

3. Snap link rod to latch. 
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FRONT DOOR LATCH 
REMOVAL 


1. If equipped, disconnect wire harness from Latch. 


PM 


2. Disconnect inside hand link (5) and lock rod (6) 
from latch (4). 
3. Unscrew latch presenter or unsnap latch from 
presenter. 
8179a3a0 
INSTALLATION 


1. Move glass to the full up position. 

2. Install latch assembly into door face (1). 

3. Connect hand link (5) and lock rod (6) into latch. 
4. Install fasteners and torque to 9 N-m (7 ft. 16$.) 
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ADJUSTMENTS 
FRONT DOOR LATCH ADJUSTMENT 


1. Insert a Torx®-wrench through the elongated hole in the door end frame near the latch striker opening. 
. Loosen Torx® head screw on the side of the latch linkage. 

. Push button on outside door handle and release it. 

. Tighten Torx® head screw on latch. 

. Verify latch operation. 
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FRONT DOOR WINDOW REGULATOR 
REMOVAL 


1. Remove bolster. (Refer to 23 - BODY/DOOR - 
FRONT/DOOR - REMOVAL) 


2. Remove door plugs. (Refer to 23 - BODY/DOOR - 
FRONT/DOOR - REMOVAL) 

3. If equipped, remove window crank (1). 

4. Remove glass. (Refer to 23 - BODY/DOOR - 
FRONT/DOOR GLASS - REMOVAL) 


11 
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5. Remove power motor attachment screws (1) from 


front side of trim panel. (For manual windows only, WN 
unsnap manual drive from drum housing). 
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6. Remove lower attachment bolts through front side 
of trim panel for Window Regulator rails (7). 


7. Disconnect wire harness (10) from power motor on 
back of trim panel. 


8. Remove rails for towers on back side of trim panel. 
9. Remove window regulator (5) from trim panel. 


INSTALLATION 

1. Install window regulator (5) to door module (6). 
2. Install rails (5) back to trim panel. 

3. Connect wire harness (10). 
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DOOR MODULE 


REMOVAL 


1. Remove door plugs. (Refer to 23 - BODY/DOOR - 
FRONT/DOOR - REMOVAL) 


2. Remove manual window crank if equipped. 

3. To remove bolster using trim stick C-4755 start at 
the lower left corner and pry and slide special tool 
until bolt unsnaps from clips. 

4. Remove glass. (Refer to 23 - BODY/DOOR - 
FRONT/DOOR GLASS - REMOVAL) 
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23-34 DOOR - FRONT 


5. Remove fasteners from locations. 


INSTALLATION 


1. Install door module (2) to door (1) aligning module 
clips with door access holes. 


2. Install fasteners to module ensuring proper seat. 

3. Install glass into window regulator clips. (Refer to 
23 - BODY/DOOR - FRONT/DOOR GLASS - 
INSTALLATION) 
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4. Install window crank (1) if equipped. 
5. Install bolster. (Refer to 23 - BODY/DOOR - 
FRONT/DOOR - INSTALLATION) 


6. Install door plugs. (Refer to 23 - BODY/DOOR - 
FRONT/DOOR - INSTALLATION) 
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REAR DOOR LATCH STRIKER 


REMOVAL 

1. Open door. 

2. Remove fasteners (2). 
3. Remove striker (1). 


INSTALLATION 

1. Align striker (1) with holes in body. 
2. Install fasteners. И 
3. Tighten fasteners to 26 N-m (19 ft. Ibs.) 
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REAR DOOR OUTSIDE HANDLE 


REMOVAL 
1. Remove door plugs. (Refer to 28 - BODY/DOORS 
- REAR/APPLIQUE - REMOVAL) 


2. Remove bolster. (Refer to 23 - BODY/DOORS - 
REAR/TRIM PANEL - REMOVAL) 


3. Remove door module. (Refer to 23 - BODY/ 
DOORS - REAR/DOOR - REMOVAL) 


4. Remove rod link (1). 
5. Remove fasteners (3). 
6. Remove handle (2) from door. 


INSTALLATION 

1. Install door handle (2). 

2. Install three fasteners. Tighten to 8 N-m (6 ft. Ibs.). 

3. Install rod link (1). 

4. Install door module. (Refer to 23 - BODY/DOORS - 
REAR/DOOR - INSTALLATION) 

5. Install bolster. (Refer to 23 - BODY/DOORS - 
REAR/TRIM PANEL - INSTALLATION) 

6. Install door plugs. (Refer to 23 - BODY/DOORS - 
REAR/APPLIQUE - INSTALLATION) 
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REAR DOOR PLUGS 


REMOVAL 

1. Using special tool C-4755, pry up handle plug (3) 
from door (1). 

2. Using special tool C-4755, pry up speaker grille (4) 
from door. 


INSTALLATION 
1. Align speaker grille (4) with speaker opening and 
hand tap speaker grille (4) to door ensuring fit. 


2. Align handle plug with handle plug opening and 
hand tap ensuring fit. 
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REAR DOOR LATCH 
REMOVAL 


1. 


2. 


3. 


Remove window crank handle (4) and washer if 
equipped. 

Remove rear door trim bolster. (Refer to 23 - 
BODY/DOORS - REAR/TRIM PANEL - REMOVAL) 
Remove door plugs. (Refer to 23 - BODY/DOORS 
- REAR/APPLIQUE - REMOVAL) 


. Remove rear door module. 
. If equipped, remove wire connector. 


6. Remove latch rod (4) from latch (3). 
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7. Remove fasteners (4) from latch (2). 
8. Remove latch from door. 


INSTALLATION 
1. Install latch into door (1) and align latch (2) with 


fastener openings. 


2. Install fasteners (4) into latch (2). Tighten to 9 Мет 
(7ft.lbs.) 
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ост во 


8. 


. Connect rod (4) to latch (3). 
. If equipped, connect wire connector to latch. 


Install door module. 


Install bolster. (Refer to 23 - BODY/DOORS - 
REAR/APPLIQUE - REMOVAL) 


Install door plugs. (Refer to 23 - BODY/DOORS - 
REAR/APPLIQUE - REMOVAL) 
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If equipped, install window crank (4) and washer. 
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ADJUSTMENTS 
REAR DOOR LATCH ADJUSTMENT 


1. 


сл ~ о г 


Insert а Тогх® wrench through the elongated hole in the door end frame near the latch striker opening. 


. Loosen screw on the side of the latch linkage. 

. Push button on outside door handle and release it. 
. Tighten screw on latch. 

. Verify latch operation. 
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НЕАК ОООН 
REMOVAL 


1. With the help of an assistant, carefully remove nuts 
(1) from door studs. 

2. Remove door (7) from vehicle. 

3. Disconnect door harness (4). 


INSTALLATION 
1. Connect wire harness (4) to door (7). 


2. With the help of an assistant, insert door studs 
through hinges. 


3. Tighten nuts (1) to 26 М-т (19 ft. 105). 
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REAR DOOR GLASS 
REMOVAL 


1. 


Remove speaker and grille. (Refer to 8 - ELECTRI- 
CAL/AUDIO/SPEAKER - REMOVAL) 


. Remove bolster. (Refer to 23 - BODY/DOORS - 


REAR/TRIM PANEL - REMOVAL) 


. Remove door module. (Refer to 23 - BODY/ 


DOORS - REAR/DOOR - REMOVAL) 


. Raise window (5) gaining access to window tabs. 
. With a punch or equivalent, press regulator tabs 


holding window in regulator (3). 


. Carefully, remove window (5). 


INSTALLATION 


1. 


Install window regulator to door panel. (Refer to 23 
- BODY/DOORS - REAR/WINDOW REGULATOR - 
INSTALLATION) 


. Install glass (1) down through window channel into 


window regulator (2) ensuring glass properly seats 
in access holes. 


. Connect wire connectors. 
. Install door module. (Refer to 23 - BODY/DOORS - 


REAR/DOOR - INSTALLATION) 


. Install bolster. (Refer to 23 - BODY/DOORS - 


REAR/TRIM PANEL - INSTALLATION) 


. Install speaker and grille. (Refer to 8 - ELECTRI- 


CAL/AUDIO/SPEAKER - REMOVAL) 
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REAR DOOR ТАМ BOLSTER 
REMOVAL 


1. Remove screw (1) from pull cup. 


2. If equipped, remove window crank (4) and washer 
(5) from bolster (3). 

3. Using trim stick C-4755, unsnap bolster from door 
panel. 

4. | equipped, disconnect wire connector from win- 
dow switch. 
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INSTALLATION 


1. Connect wire harness (7) to window switch connec- 
tor (4). 

2. Align bolster (3) with door and hand tap bolster to 
door ensuring fit. 


3. Insert screw (1) into pull cup and tighten. 
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REAR DOOR WINDOW REGULATOR 


REMOVAL 
1. Remove door module. (Refer to 23 - BODY/ 
DOORS - REAR/DOOR - REMOVAL) 


2. Remove door glass (5). (Refer to 23 - BODY/ 
DOORS - REAR/DOOR GLASS - INSTALLATION) 


3. Remove fasteners, wire connectors and remove 
window regulator (1) from door panel. 


INSTALLATION 


1. Fasten window regulator to door panel. 
2. Connect wire connectors. 


3. Install glass ensuring proper seat. (Refer to 23 - 
BODY/DOORS - REAR/DOOR GLASS - INSTAL- 
LATION) 

4. Install door module. (Refer to 23 - BODY/DOORS - 
REAR/DOOR - INSTALLATION) 
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DOOR-MODULE 
REMOVAL 


1. Remove door plugs. (Refer to 23 - BODY/DOORS 
- REAR/APPLIQUE - REMOVAL) 


2. Remove speaker and grille. (Refer to 23 - BODY/ 
DOORS - REAR/DOOR - REMOVAL) 


3. Remove handle if equipped. (Refer to 23 - BODY/ 
DOORS -  REAR/EXTERIOR HANDLE - 
REMOVAL) 


4. Remove trim bolster. (Refer to 23 - BODY/DOORS 
- REAR/TRIM PANEL - REMOVAL) 


5. Remove glass. (Refer to 23 - BODY/DOORS - 
REAR/DOOR GLASS - REMOVAL) 


6. Remove module fasteners. 
7. Disconnect wire connector (5). 


INSTALLATION 
. Install glass. (Refer to 23 - BODY/DOORS - REAR/ 
DOOR GLASS - INSTALLATION) 


2. Place panel up to door, and plug in electrical con- 
nectors (5). 


. Connect wire connector to latch (3). 

. Install module to door and tighten fasteners. 

. If equipped, install window handle crank. 

. Install trim bolster. (Refer to 28 - BODY/DOORS - 
REAR/TRIM PANEL - INSTALLATION) 

7. Install door plugs. (Refer to 23 - BODY/DOORS - 

REAR/APPLIQUE - INSTALLATION) 


8. Install door speaker and grille. (Refer to 23 - 
BODY/DOORS - REAR/DOOR - INSTALLATION) 


— 
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РМ ————————————————————————————— DOORS - REAR 23 - 49 


SPEAKER AND GRILLE 


REMOVAL 


1. Using trim stick C—4755, find service notch (1) 
located at the bottom of speaker grille and pry up 
speaker grille. 


817977e4 


2. Remove two screws attaching speaker to door 


panel (3). 

3. Remove two screws attaching speaker (2) to door 
module (1). 

4. Disconnect wire connector. 


817977eb 


23-50 DOORS - REAR 


INSTALLATION 


1. 


Place speaker (2) up to door module (3). 


2. Connect wire connector. 
3. 
4. Place speaker grille (1) up to door module and 


Install screws fastening speaker to door module. 


install fasteners. 


PM 
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РМ 


GLASS RUN CHANNEL 


REMOVAL 


1. Remove door module. (Refer to 23 - BODY/ 
DOORS - REAR/DOOR - REMOVAL) 


2. Remove glass run fastener (2). 
3. Remove glass run from door. 


INSTALLATION 
1. Lower glass run into glass run door channel. 
2. Install fastener (2). 


3. Install door module. (Refer to 23 - BODY/DOORS - 


REAR/DOOR - INSTALLATION) 


DOORS - REAR 


23 - 51 
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23-52 EXTERIOR PM 
EXTERIOR 
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РМ 


DOOR-FUEL FILL 
REMOVAL 


1. 


Remove fuel filler door fasteners (4). 


2. Remove fuel filler door. 
3. 
4. Remove fuel filler housing. 


Remove fuel filler housing screws. 


INSTALLATION 


1. 
2. 


Install fuel filler housing (2). 
Install fuel housing screws. 


3. Align fuel door (1) with fuel door holes. 


4. 


Fasten fuel door (1) to fender (3) with fasteners. 


EXTERIOR 23-53 


817941826 


817941826 


23-54 EXTERIOR ---------------------------------------РМ 


SPLASH SHIELD-FRONT WHEELHOUSE 
REMOVAL 


1. Raise and support the vehicle. 


2. Remove the front wheels. (Refer to 22 - TIRES/ 
WHEELS - REMOVAL). 


3. Remove push pins (2) and (3). 
4. Remove screws (4) and (5) 
5. Remove splash shield (6) from wheelhouse. 


81854630 


INSTALLATION 
1. Raise and support vehicle. 


2. Remove rear wheels. (Refer to 22 - TIRES/ 
WHEELS - REMOVAL) 


3. Raise splash shield (5) up to wheel house and 
align with holes in quarter panel (6). 

4. Install push pins (2)and (3). 

5. Install screws (6) and (4). 


81854630 


PM —————————————————————————————— EXTERIOR. 23-55 


SPLASH SHIELD-REAR WHEELHOUSE 
REMOVAL 


1. Raise and support the vehicle. 


2. Remove the left and right front wheel. (Refer to 22 
- TIRES/WHEELS - REMOVAL) 


3. Remove push pins (2) and (3).. 
4. Remove fasteners (4). 


818546d3 


INSTALLATION 


NOTE: Left hand side has 2 additional push pins as it has additional material to cover the fuel filler tube. 


1. Raise and support vehicle. 


2. Remove the front wheels. (Refer to 22 - TIRES/ 
WHEELS - INSTALLATION) 


3. Place splash shield (1) up to wheel house (4) and 
align splash shield holes with fender. 


4. Install push pins (2) and (3). 
5. Remove fasteners (4). 


818546d3 


23-56 EXTERIOR 


SIDE VIEW MIRROR 


REMOVAL 


1. Using trim stick C-4755, pry up mirror flag (1) and 
remove from door (2). 


INSTALLATION 


1. Place mirror flag over location ensuring tabs are 
aligned with tab locations. 


2. Hand tap mirror flag (1) into place. 
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23-58 HOOD ———— — — ——————————————————————— PM 


CABLE-LATCH RELEASE 
REMOVAL 


1. Remove the wheel mounting nuts, then the front drivers side tire. 


2. Remove front drivers side splash shield. (Refer to 28 - BODY/EXTERIOR/FRONT END SPLASH SHIELDS - 
REMOVAL) 


NOTE: See cable route. 


3. Press down latch release (3) and remove cable (2) 
from grommet (1). 


81821fcd 


4. Remove cable (2) from latch (3). 


5. Follow cable and remove cable from push pin 
grommets. 


818220dd 


РМ 


6. Remove fasteners (2) Кот hood release located 
inside vehicle. 


7. Remove cable from hood release (3). 


INSTALLATION 


1. Install fasteners (2). 

2. Install cable into hood release lever (3), and route 
cable (4) through grommet. 

3. Remove splash shield. (Refer to 23 - BODY/EXTE- 
RIOR/FRONT END SPLASH  SHIELDS 
REMOVAL) 


HOOD 23-59 


81822205 
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HOOD 


23 - 60 


818220dd 


81821fcd 


4. Route cable along underneath splash shield and 


route toward radiator support. 


5. Insert cable (2) into latch (3) and route front of 


cable (1) into access hole. 


РМ 


HINGE 
REMOVAL 


1. 


With the help of an assistant, have the assistant 
hold the opposite side of hood that is being worked 
on. 


. Remove fasteners (2) from hinge (1). 
. Remove hood from hinge (1). (Refer to 23 - BODY/ 


HOOD/HOOD - REMOVAL) 


. Repeat step if necessary. 


INSTALLATION 


1. 


Align hood hinge with fastener holes. 


2. Install fasteners (2) in to hinge holes. 
3. 
4. Install hood to hinge. (Refer to 23 - BODY/HOOD/ 


Tighten nuts (3) to 20 N-m (15 ft.lbs.). 


HOOD - INSTALLATION) 


HOOD 23-61 


81794236 


81794236 


23-62  HOOD 


HOOD 
REMOVAL 


1. 


Disconnect wire connector if equipped. 


2. Mark nut locations with a grease pencil or scribe to 
provide reference marks for installation. 

3. With the help of an assistant, have the assistant 
hold the opposite side of the hood while removing 
nuts (2) from hinge. 

4. Move to opposite side of hood (1) and repeat step. 

5. Remove hood. 

INSTALLATION 

1. With the help of an assistant, align hood with hinge 
holes. 

2. Align nuts with scribed marks and install nuts on 
studs. 

3. Tighten nuts to 20 N-m ( 15 ft. Ibs.). 

4. Connect wire connector if necessary. 


PM 
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81794а27 


РМ 


LATCH 
REMOVAL 


1. Press down latch release (3) and remove cable (2) 
from grommet. 

2. Remove cable from latch (3). 

3. Remove fasteners. 


INSTALLATION 


1. Install cable (2) into latch (3) and route end of 
cable (1). Pull cable into latch (3) ensuring proper 
seat. 


HOOD 23-63 


81821fcd 


81821fcd 


РМ 


HOOD 
INSULATION - HOOD 
REMOVAL 


1. 


23 - 64 


817bc072 


Remove two push pins (1) fastening hood insula- 


tion (2) to hood (3). 
2. Remove insulation from hood by pulling insulation 


outward from hood tabs. 


817bc072 


Insert hood insulation (2) into hood tabs. 


INSTALLATION 


1. 


). 


(1 


2. Insert push two pins 


РМ 
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INSTRUMENT PANEL 


23 - 65 


23-66 INSTRUMENT PANEL 


END CAP-INSTRUMENT PANEL 
REMOVAL 
NOTE: Right hand shown. Left hand similar. 


1. Using trim stick C-4755, pry up end cap (1) and 
remove. 


INSTALLATION 
NOTE: Right hand shown. Left hand similar. 


1. Place end cap clips over instrument panel inner. 
2. Tap on end cap clip locations ensuring proper seat. 


PM 
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РМ —————————————————————— INSTRUMENT PANEL 23-67 


ASSEMBLY-INSTRUMENT PANEL MODULE 
REMOVAL 


WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Disconnect and isolate the 
negative battery (ground) cable, then wait two minutes for the airbag system capacitor to discharge before 
performing further diagnosis or service. This is the only sure way to disable the airbag system. Failure to 
take the proper precautions could result in accidental airbag deployment and possible personal injury or 
death. 


NOTE: Left hand drive shown. Right hand drive similar. 


1. Disconnect and isolate the negative battery cable. 


2. Remove left and right end caps. (Refer to 23 - BODY/INSTRUMENT PANEL/INSTRUMENT PANEL END CAP - 
REMOVAL) 


If equipped, remove both left and right knee air bag covers. 


Remove the steering shrouds. (Refer to 23 - BODY/INSTRUMENT PANEL/IP STEERING COLUMN SUPPORT 
BKT - REMOVAL) 


Disconnect steering column wire harness. 

Remove steering column assembly. (Refer to 19 - STEERING/COLUMN - REMOVAL) 

Remove automatic or manual shifter bezel. (Refer to 23 - BODY/INTERIOR/SHIFT BEZEL - REMOVAL) 
Remove center console shifter housing. (Refer to 23 - BODY/INTERIOR/CENTER CONSOLE - REMOVAL) 


Remove center bezel. (Refer to 23 - BODY/INSTRUMENT PANEL/INSTRUMENT PANEL CENTER BEZEL - 
REMOVAL) 


10. Remove shifter assembly. 
11. Remove left and right A-pillar trim. (Refer to 23 - BODY/INTERIOR/A-PILLAR TRIM - REMOVAL) 


12. Remove top cover. (Refer to 23 - BODY/INSTRUMENT PANEL/INSTRUMENT PANEL TOP COVER - 
REMOVAL) 


13. Remove left cowl panel. (Refer to 23 - BODY/INTERIOR/COWL TRIM - REMOVAL) 


14. Disconnect instrument panel wire harness (1) 
from (2) and (3),(7) and (5) located behind cowl 
panel. 


во 


о осо о 


81830070 


23 


22. 


23. 


24. 


25. 


26. 


- 68 


INSTRUMENT PANEL 


. Disconnect wire harness (3) clipped (1) along A - 


pillar (2). 


. Remove glove box. (Refer to 23 - BODY/INSTRU- 


MENT PANEL/GLOVE BOX - REMOVAL) 


. Remove right side cowl trim panel. (Refer to 23 - 


BODY/INTERIOR/COWL TRIM - REMOVAL) 


. Disconnect antenna wire (2) from radio harness 


(1) 


. Remove left and right front seats. (Refer to 23 - 


BODY/SEATS/SEAT - REMOVAL) 


. Remove center console. (Refer to 23 - BODY/IN- 


TERIOR/CENTER CONSOLE - REMOVAL) 


. Remove right and left B-pillar trim panels. (Refer 


to 23 - 
REMOVAL) 


Remove right and left lower B-pillar trim panels. 
(Refer to 23 - BODY/INTERIOR/B-PILLAR 
LOWER TRIM - REMOVAL) 


Remove left and right door sill scuff plate. (Refer 
to 23 - BODY/INTERIOR/DOOR SILL TRIM - 
REMOVAL) 


BODY/INTERIOR/B-PILLAR TRIM - 


Pull back carpet gaining access to center console 
wire connectors. 

Disconnect instrument panel center console wire 
harness (1). 

Remove left and right floor ducts. (Refer to 24 - 
HEATING & AIR CONDITIONING/DISTRIBUTION/ 
FLOOR DISTRIBUTION DUCTS - REMOVAL) 


81830644 


AS 
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23 - 69 


INSTRUMENT PANEL 


PM 
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27. Remove four bolts (1) behind center bezel and 


one behind glove box. 


28. Remove bolts fastening Instrument panel to cowl 


panel. Three bolts (4) located behind left end cap, 
and one at the bottom of the instrument panel (1). 
29. Remove condensation drain tube (2). (Refer to 24 


- HEATING & AIR CONDITIONING/PLUMBING/ 


WATER VALVE - REMOVAL) 


30. Remove two bolts (2) behind the left end cap and 
four screws (1) located under the top cover 


23-70 INSTRUMENT PANEL ———— РМ 


31. Disconnect wire harness from HVAC (2). 


32. With the help of assistant, remove instrument 
panel through driver side door. 


INSTALLATION 


WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Disconnect and isolate the 
negative battery (ground) cable, then wait two minutes for the airbag system capacitor to discharge before 
performing further diagnosis or service. This is the only sure way to disable the airbag system. Failure to 
take the proper precautions could result in accidental airbag deployment and possible personal injury or 
death. 


NOTE: Left hand drive shown. Right hand drive similar. 


1. With the help of an assistant, load instrument panel 
into vehicle inserting stud (2) into dash and ensur- 
ing instrument panel hangs on reinforcement (2). 

2. Install condensation drain tube into floor. (Refer to 


24 - HEATING & AIR CONDITIONING/PLUMBING/ 
WATER VALVE - REMOVAL) 


8183175d 


РМ 


3. 
4. 


Connect HVAC wire harness (2). 


Install 11 instrument panel to cowl panel fasteners. 
Tighten to 21 N-m (15 ft. Ibs.). 


. Install four fasteners (1) behind center bezel and 


one behind glove box. 


. Install left and right floor ducts. (Refer to 24 - 


HEATING & AIR CONDITIONING/PLUMBING/WA- 
TER VALVE - REMOVAL) 


. Connect instrument panel center console wiring 


harness. 


. Install left and right door scuff plate. (Refer to 23 - 


BODY/INTERIOR/DOOR SILL TRIM - INSTALLA- 
TION) 


. Install lower B - Pillar trim panels. (Refer to 23 - 


BODY/INTERIOR/B-PILLAR LOWER ТАМ - 
INSTALLATION) 


10. Install B - Pillar trim panels. (Refer to 23 - BODY/ 


11. 


INTERIOR/B-PILLAR TRIM - INSTALLATION) 


Install Center console. (Refer to 23 - BODY/INTE- 
RIOR/CENTER CONSOLE - INSTALLATION) 


12. Install left and right seats. (Refer to 23 - BODY/ 


SEATS/SEAT - INSTALLATION) 


INSTRUMENT PANEL 


23 - 71 


8183069e 


23-72 INSTRUMENT PANEL 


13. Connect radio harness (1) to antenna (2). 
14. Install right cowl panel. (Refer to 23 - BODY/IN- 


TERIOR/COWL TRIM - INSTALLATION) 
15. Install glove box. 


16. Connect A-Pillar (2) wiring harness (3). 


17. Connect instrument panel wiring harness (1) to (2) 
and (3), (7), and (5). 

18. Install left cowl panel. (Refer to 23 - BODY/INTE- 
RIOR/COWL TRIM - INSTALLATION) 


19. Install Top Panel. (Refer to 23 - BODY/INSTRU- 
MENT PANEL/INSTRUMENT PANEL TOP 
COVER - INSTALLATION) 


20. Install left and right A - Pillar trim. (Refer to 23 - 
BODY/INTERIOR/A-PILLAR TRIM - INSTALLA- 
TION) 

21. Install shifter assembly. 

22. Install center bezel. (Refer to 23 - BODY/INSTRU- 


MENT PANEL/INSTRUMENT PANEL CENTER 
BEZEL - REMOVAL) 
23. Install center console shifter housing. (Refer to 23 


-  BODY/INTERIOR/CENTER CONSOLE - 
INSTALLATION) 


PM 
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РМ 


24. 
25. 
26. 
27. 


28. 
29. 


30. 


INSTRUMENT PANEL 23 - 73 


Install manual or automatic shifter bezel. (Refer to 23 - BODY/INTERIOR/SHIFT BEZEL - INSTALLATION) 
Connect steering column wire harness. 
Connect steering column. (Refer to 19 - STEERING/COLUMN - INSTALLATION) 


Install steering cover shrouds. (Refer to 23 - BODY/INSTRUMENT PANEL/IP STEERING COLUMN SUPPORT 
BKT - INSTALLATION) 


If equipped, install left and right airbag covers. 


Install left and right end caps. (Refer to 23 - BODY/INSTRUMENT PANEL/INSTRUMENT PANEL END CAP - 
INSTALLATION) 


Connect the negative battery cable. 


23-74 INSTRUMENT PANEL 


BEZEL-CENTER 
REMOVAL 


1. Remove shifter bezel. 
2. Using trim stick C-4755, remove center bezel. 


3. Disconnect wire harness from accessory switch 
bank (2). 
4. Disconnect HVAC control cables (1). 


5. Remove fasteners attaching HVAC control head (3) 
to bezel. 


6. Remove switch bank (4) from bezel. 


PM 
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РМ--------------------------------- INSTRUMENT PANEL 23-75 


INSTALLATION 


1. Install switch bank (4) onto bezel). 
2. Route cables through center bezel and connect to И Е T 
loll 


HVAC control head (3). 
3. Connect control head (3) to center bezel. 
4. Connect wire harness connectors to accessory 


switch bank (2). | M 
| | 
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817cd2d0 


5. Hand tap center bezel on to instrument panel to 


ensure proper seating. 


817ccc73 


23-76 INSTRUMENT PANEL -------------------------РМ 


BEZEL-CLUSTER 
REMOVAL 


1. Remove A - pillar trim. 


2. Remove top cover. (Refer to 28 - BODY/INSTRUMENT PANEL/INSTRUMENT PANEL TOP COVER - 
REMOVAL) 


3. Remove fasteners and upper panel. (Refer to 23 - BODY/INSTRUMENT PANEL/INSTRUMENT PANEL TOP 
COVER - REMOVAL) 


4. Remove cluster bezel fasteners (1). 


5. Pull instrument cluster rearward to expose the four 
electrical connectors. 


6. Disconnect electrical connectors. 
7. Remove cluster assembly with cluster attached. 


8181е01с 


8. Remove fasteners (1) attaching cluster to bezel. 


8181e02d 


INSTALLATION 

1. Install cluster to bezel by installing four fasteners 
(1). 

2. Position cluster into instrument panel opening. 

3. Connect wire connectors. 


8181e02d 


РМ ————————————————————————— INSTRUMENT PANEL 23-77 


4. Install four fasteners (1) fastening cluster to instru- 
ment panel. 

5. Install instrument panel upper panel. (Refer to 24 - 
HEATING & AIR CONDITIONING/DISTRIBUTION/ 
FLOOR DISTRIBUTION DUCTS - REMOVAL) 


8181е01с 


23-78 INSTRUMENT PANEL 


BIN-GLOVE BOX 
REMOVAL 


1. 
2. 
3. 


Open glove box latch. 

Unsnap glove box damper from glove box bin. 
Flex glove box open position stops (1) inboard and 
rotate past stops. 

Unsnap glove box door from base panel lower 
hinge pins (2). 


INSTALLATION 


1. 
2. 


Align glove box door with glove box opening. 


Snap glove box door hinge pins (2) to lower base 
panel hinges. 


. Flex glove box inboard and rotate inward past 


stops (1). 
Close glove box. 


PM 
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COVER-INSTRUMENT PANEL ТОР 


REMOVAL 


1. Remove А- pillar trim. (Refer to 23 - BODY/INTE- 
RIOR/A-PILLAR TRIM - REMOVAL) 

2. Using trim stick C-4755, pry up on panel cover (1) 
disengaging panel clip (2) from instrument panel 
inner (3). 

3. Remove from vehicle. 


INSTALLATION 


1. Place instrument panel cover (1) over instrument 
panel aligning instrument panel cover clips over 
instrument panel inner. 

2. Tap on clip locations ensuring instrument panel 
clips seat. 

3. Install A - Pillar trim. (Refer to 23 - BODY/INTERI- 
OR/A-PILLAR TRIM - INSTALLATION) 


INSTRUMENT PANEL 23 - 79 


817b4ccc 


817b4ccc 


23-80 INSTRUMENT PANEL 


STEERING COLUMN COVER I/P 
REMOVAL 


1. Using trim stick C—4755, disengage clips on col- 


umn cover top edge. 
2. Remove from vehicle. 


INSTALLATION 


1. Align top of column cover tabs with instrument 
panel. 


2. Hand tap top of column cover ensuring column 
cover tabs seat. 


PM 


818355ef 


818355ef 


РМ 


INSTRUMENT PANEL UPPER PANEL 


REMOVAL 


1. 


Remove top cover. (Refer to 23 - BODY/INSTRU- 
MENT PANEL/INSTRUMENT PANEL TOP COVER 
- REMOVAL) 


. Remove left and right end caps. (Refer to 23 - 


BODY/INSTRUMENT PANEL/INSTRUMENT 
PANEL END CAP - REMOVAL) 


. Remove steering column cover. (Refer to 23 - 


BODY/INSTRUMENT PANEL/IP STEERING COL- 
UMN SUPPORT BKT - REMOVAL) 


. Remove shifter bezel. (Refer to 23 - BODY/INTE- 


RIOR/SHIFT BEZEL - REMOVAL). 


. Remove center bezel. (Refer to 23 - BODY/IN- 


STRUMENT PANEL/INSTRUMENT PANEL CEN- 
TER BEZEL - REMOVAL) 


. Remove ten upper trim panel screws, five screw 


attachments along forward edge under top cover, 
two screw attachments under each end cap, two 
screw attachments under center bezel, two clip 
attachments in the cooler bin, one screw attach- 


INSTRUMENT PANEL 23-81 


81835578 


ment under the steering cover, one clip attachment on passenger side near outboard outlet, and two clips in the 


cluster bezel area. 


INSTALLATION 


. Install upper trim panel over structure. 
. Install five screw attachments along forward edge 


under top cover, screw attachments under each 
end cap, two screw attachments under center 
bezel, two clip attachments in the upper cooler bin, 
one screw attachment under the steering column 
cover, one clip attachment on the passenger side 
near outboard outlet, and two clips in the cluster 
area. 


. Install center bezel. (Refer to 23 - BODY/INSTRU- 


MENT PANEL/INSTRUMENT PANEL CENTER 
BEZEL - REMOVAL) 


. Install manual or automatic shifter bezel. (Refer to 


23 - BODY/INSTRUMENT PANEL/INSTRUMENT 
PANEL CENTER BEZEL - REMOVAL) 


. Install steering column shrouds. (Refer to 23 - 


BODY/INSTRUMENT PANEL/INSTRUMENT 
PANEL CENTER BEZEL - REMOVAL) 


. Install column cover. (Refer to 23 - BODY/INSTRU- 


81835578 


MENT PANEL/INSTRUMENT PANEL CENTER BEZEL - REMOVAL) 


BEZEL - REMOVAL) 


BEZEL - REMOVAL) 


. Install right and left end caps. (Refer to 23 - BODY/INSTRUMENT PANEL/INSTRUMENT PANEL CENTER 


. Install instrument panel top cover. (Refer to 23 - BODY/INSTRUMENT PANEL/INSTRUMENT PANEL CENTER 


23-82 INSTRUMENT PANEL 


GLOVE BOX-COOLER DOOR 
REMOVAL 


1. Open glove box cooler door (1). 


2. Unsnap glove box cooler door from glove box door 
opening tabs (1). 


3. Remove glove box cooler door from vehicle. 
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INSTALLATION 


1. Align cooler door with cooler door opening tabs (1). 


817cddcO 


2. Snap cooler door (1) on to door opening tabs. 


3. Shut cooler door. 


817cdd8e 


23-84 INSTRUMENT PANEL --------------------------РМ 


UPPER AND LOWER STEERING BEZEL 
REMOVAL 


1. Remove the two screws (4) attaching the upper 


shroud (1) to the lower shroud (2). After removing 
the screws, unclip the shrouds from each other by 
applying hand pressure along the seams where the 
shrouds connect on the sides, then remove the 
upper shroud and lower steering column cover. 


О >Í 81687a54 


INSTALLATION 


1. Position the column tilt at the full-downward posi- 
tion and lock it in place. 

2. Install the upper shroud over the lower shroud, clip- 
ping the shrouds to one another. 


3. Install the two screws (4) attaching the upper 
shroud (1) to the lower shroud (2). 


О _ 81687а54 


РМ--------------------------------- INSTRUMENT PANEL 23-85 


INSTRUMENT PANEL BASE PANEL 


REMOVAL 
1. Remove instrument panel top cover. (Refer to 23 - 
BODY/INSTRUMENT PANEL/INSTRUMENT 


PANEL TOP COVER - REMOVAL) 


2. Remove end caps. (Refer to 23 - BODY/INSTRU- 
MENT PANEL/INSTRUMENT PANEL END CAP - 
REMOVAL) 

3. Remove shift bezel. (Refer to 23 - BODY/INTERI- 
OR/SHIFT BEZEL - REMOVAL) or (Refer to 23 - 
BODY/INTERIOR/SHIFT BEZEL - REMOVAL) 

4. Remove shift housing. (Refer to 23 - BODY/INTE- 
RIOR/CENTER CONSOLE - REMOVAL) 

5. Remove center bezel. (Refer to 23 - BODY/IN- 
STRUMENT PANEL/INSTRUMENT PANEL CEN- 
TER BEZEL - REMOVAL) 

6. Remove steering column cover. (Refer to 23 - 
BODY/INSTRUMENT  PANEL/STEERING COL- 
UMN OPENING COVER - REMOVAL) 

7. Remove upper panel. (Refer to 23 - BODY/IN- 
STRUMENT PANEL/INSTRUMENT PANEL TOP PAD - REMOVAL) 

8. Remove radio. (Refer to 8 - ELECTRICAL/AUDIO/RADIO - REMOVAL) 

9. Remove shifter bracket. 

10. Remove glove box door. (Refer to 23 - BODY/INSTRUMENT PANEL/GLOVE BOX - REMOVAL) 

11. If equipped, remove knee blocker. 

12. Remove 25 base panel fasteners from structure. 


INSTALLATION 


1. Place instrument panel base structure over base 
panel. 

2. Install 25 fasteners. 

. If equipped, install knee blocker. 

4. Install glove box door. (Refer to 23 - BODY/IN- 
STRUMENT PANEL/GLOVE BOX - INSTALLA- 
TION) 

5. Install shifter bracket. 

6. Install radio. (Refer to 8 - ELECTRICAL/AUDIO/ 
RADIO - INSTALLATION) 

7. Install upper panel. (Refer to 23 - BODY/INSTRU- 
MENT PANEL/INSTRUMENT PANEL TOP PAD - 
INSTALLATION) 

8. Install steering column shrouds. (Refer to 23 - 
BODY/INSTRUMENT PANEL/IP STEERING COL- 
UMN SUPPORT BKT - INSTALLATION) 

9. Install steering cover. (Refer to 23 - BODY/IN- 
STRUMENT PANEL/STEERING COLUMN OPEN- 
ING COVER - INSTALLATION) 

10. Install center bezel. (Refer to 23 - BODY/INSTRUMENT PANEL/INSTRUMENT PANEL CENTER BEZEL - 
INSTALLATION) 

11. Install shifter housing. (Refer to 23 - BODY/INTERIOR/CENTER CONSOLE - INSTALLATION) 


818355bb 


со 


818355bb 
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12. Install shifter bezel. (Refer to 23 - BODY/INTERIOR/SHIFT BEZEL - INSTALLATION) and (Refer to 23 - BODY/ 
INTERIOR/SHIFT BEZEL - INSTALLATION) 
13. Install right and left end caps. 


14. Install top cover. (Refer to 23 - BODY/INSTRUMENT PANEL/INSTRUMENT PANEL TOP COVER - INSTALLA- 
TION) 
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A-PILLAR TRIM 


REMOVAL 
1. Remove plug (1). 


2. Remove screw. 


3. Remove trim by pulling from top. NN 


817a8bb3 


INSTALLATION 


1. Insert bottom first and ensure trim has seated into 
clips. 


2. Install screw. N 
3. Install plug. 


N 


817a8bb3 
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B-PILLAR ТАМ 
REMOVAL 


1. Remove lower B-pillar trim from B-pillar (5). 

2. Remove plug. 

3. Remove screw (3). 

4. Remove trim (1) by pulling tab (2) on top outward. 


8177с77Ь 


INSTALLATION 
1. Install B-pillar (1) trim to B-pillar (5) by inserting 
B-pillar trim tab (2) into B-pillar slot. 225 [$3 ye 2-0“ /7 


2. Push B-pillar trim into position ensuring bottom clip 
(4) has seated. 


3. Add screw (3) and reinstall plug. 


8177c77b 


23-90 INTERIOR 


B-PILLAR LOWER TRIM 


REMOVAL 


1. Using special tool C-4755, pry off B-pillar lower 
trim. 


2. Remove from vehicle. 


INSTALLATION 


1. Insert lower tabs on B-pillar lower trim (1) onto sill 
panel. 

2. Hand tap on clip locations ensuring clips are prop- 
erly seated. 


РМ 


UPPER C-PILLAR TRIM 
REMOVAL 


1. Remove lower quarter. 

2. Remove lower seat anchors from seat belt opening 
(1). 

3. Remove upper quarter by pulling on rear portion of 
upper quarter disengaging clips from metal holes in 
body (4). 

4. Remove front lower portion (8) by pulling clip loose. 


5. Slide quarter panel (2) downward and remove from 
vehicle. 


INSTALLATION 
1. Pass seat belt anchors through trim openings (1). 


2. Install quarter trim (2) by sliding hook at top and 
locating 4—way locator into the body side sheet 
metal holes (4). 


3. Complete installation by aligning metal clips and 
snaping until properly seated. 


INTERIOR 23 - 91 


81776281 


81772281 


23-92 INTERIOR 


REAR QUARTER PANEL TRIM 
REMOVAL 


1. 


5. 


Remove liftgate scuff plate. (Refer to 23 - BODY/ 
INTERIOR/LIFTGATE SCUFF PLATE - REMOVAL) 
Remove cargo floor. (Refer to 23 - BODY/INTERI- 
OR/COVER - REMOVAL) 

Remove B - pillar lower trim. (Refer to 23 - BODY/ 
INTERIOR/B-PILLAR LOWER TRIM - REMOVAL) 
Remove scuff plate door sill. (Refer to 23 - BODY/ 
INTERIOR/DOOR SILL TRIM - REMOVAL) 


Using trimstick C-4755, remove the seat striker 
bezel. 


PM 


8177fbd2 


817c68af 
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6. Remove Ше rear quarter trim cargo loop (2) fas- 
tener (3). 
7. Remove the rear quarter panel. 


91706527 


INSTALLATION 
1. Twist quarter trim toward quarter body side seating 
tabs on to clips. 


2. Seat four - way and two - way locator on panel to 
holes on Боду inner. 


3. Tap on panel at each clip location until seated. 


8177fbd2 


23-94 INTERIOR 


4. Snap striker bezel to quarter panel. 


5. Install cargo loop fastener (3). 


PM 
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CENTER CONSOLE SHIFTER HOUSING 


REMOVAL 
1. Remove shift knob and shift bezel. (Refer to 23 - 


BODY/INTERIOR/SHIFT BEZEL - REMOVAL) 
(Refer to 23 - BODY/INTERIOR/SHIFT BEZEL - 
REMOVAL) 


2. Remove two screws (1). 


3. Pull on side of housing (1) and unsnap housing 
tabs. 


4. Disconnect console housing wire connector (2) and 
instrument panel connector (3). 


5. Remove from vehicle. 


81789805 


23-96 INTERIOR 


INSTALLATION 


1. Connect center console housing wire connector (2) 
with instrument panel connector (3). 

2. Place console housing (1) over shifter lever ensur- 
ing console tabs seat properly. 


3. Install screws (1). 

4. Replace shift bezel and knob. (Refer to 23 - BODY/ 
INTERIOR/SHIFT BEZEL - INSTALLATION) (Refer 
to 23 - BODY/INTERIOR/SHIFT BEZEL - INSTAL- 
LATION). 


PM 


81789805 


817c5530 


РМ AAR INTERIOR) 23-97 


FLOOR CARPET 


REMOVAL 
1. Remove front seats. (Refer to 23 - BODY/SEATS/ 


SEAT - REMOVAL) 

2. Remove rear seats cushion. (Refer to 23 - BODY/ 
SEATS/SEAT CUSHION - REMOVAL) 

3. Remove rear seat back. (Refer to 23 - BODY/ 
SEATS/SEAT BACK - REMOVAL) 

4. Remove cargo load floor. (Refer to 23 - BODY/IN- 
TERIOR/COVER - REMOVAL) 

5. Remove center console. (Refer to 23 - BODY/IN- 
TERIOR/CENTER CONSOLE - REMOVAL) 


6. Remove center console shifter housing. (Refer to 
23 - BODY/INTERIOR/CENTER CONSOLE - 
REMOVAL) 


7. Remove lower B-Pillar trim. (Refer to 23 - BODY/ 
INTERIOR/B-PILLAR TRIM - REMOVAL) 


8. Remove door sill plate. (Refer to 23 - BODY/INTE- 
RIOR/DOOR SILL TRIM - REMOVAL) 81748003 


9. Remove side cowl trim panel. (Refer to 23 - BODY/ 
INTERIOR/COWL TRIM - REMOVAL) 


10. Remove liftgate scuff plate. (Refer to 23 - BODY/INTERIOR/LIFTGATE SCUFF PLATE - REMOVAL) 
11. Remove rear quarter trim. (Refer to 23 - BODY/INTERIOR/QUARTER PANEL TRIM - REMOVAL) 
12. Remove carpet from vehicle. 


INSTALLATION 


1. Install carpet into vehicle ensuring carpet (1) is 
aligned with tabs (2). 


2. Install rear quarter panel trim. (Refer to 23 - BODY/ 
INTERIOR/QUARTER PANEL TRIM - INSTALLA- 
TION) 


3. Install liftgate scuff plate. (Refer to 23 - BODY/IN- 
TERIOR/LIFTGATE SCUFF PLATE - INSTALLA- 
TION) 

4. Install cargo load floor. (Refer to 23 - BODY/INTE- 
RIOR/COVER - INSTALLATION) 

5. Install side cowl trim panel. (Refer to 23 - BODY/ 
INTERIOR/COWL TRIM - INSTALLATION) 


6. Install B-pillar lower trim. (Refer to 23 - BODY/IN- 
TERIOR/B-PILLAR LOWER TRIM - INSTALLA- 
TION) 


7. Install door sill scuff plate. (Refer to 23 - BODY/IN- 
TERIOR/DOOR SILL TRIM - INSTALLATION) 81728003 


8. Install center console. (Refer to 23 - BODY/INTE- 
RIOR/CENTER CONSOLE - INSTALLATION) 


9. Install center console shifter housing. (Refer to 23 - BODY/INTERIOR/CENTER CONSOLE - INSTALLATION) 
10. Install rear seat cushion. (Refer to 23 - BODY/SEATS/SEAT CUSHION - INSTALLATION) 

11. Install rear seat back. (Refer to 23 - BODY/SEATS/SEAT BACK - INSTALLATION) ) 

12. Install front seats. 


23-98 INTERIOR <<... РМ 


HEADLINER 
REMOVAL 


1. 


10. 
11. 


. Remove B-pillar lower trim. (Refer to 23 - BODY/ 
. Remove fastener attaching cargo loop to rear 


. Remove rear seat striker bezel. 
. Remove C-pillar trim. (Refer to 23 - BODY/INTE- 


Remove front windshield. (Refer to 23 - BODY/ 
STATIONARY GLASS/WINDSHIELD - REMOVAL) 
Remove A-pillar trim. (Refer to 28 - BODY/INTERI- 
OR/A-PILLAR TRIM - REMOVAL) 


Disconnect A-pillar trim wire connector (2). 
Remove sunvisors. (Refer to 23 - BODY/INTERI- 
OR/SUN VISOR - REMOVAL) 


Remove sun visor screws and retainers. (Refer to 
23 - BODY/INTERIOR/REAR VIEW MIRROR - 
INSTALLATION) 


Disconnect front washer hose (1). 
Remove universal homelink module and connector. 
(Refer to 8 - ELECTRICAL/MESSAGE CENTER/ 
UNIVERSAL TRANSMITTER - REMOVAL). 
Remove and disconnect dome lamp. (Refer to 8 - 
ELECTRICAL/LAMPS/LIGHTING -  INTERIOR/ 
DOME LAMP - REMOVAL) 
Remove front and rear grab handles (3). 

Remove seat belt turning loops. 

Remove B-pillar upper trim. (Refer to 23 - BODY/ 
INTERIOR/B-PILLAR TRIM - REMOVAL) 


INTERIOR/B-PILLAR LOWER TRIM - REMOVAL) 


quarter trim. 


81846fbc 


RIOR/D-PILLAR TRIM - REMOVAL) 


. Remove rear quarter trim. (Refer to 23 - BODY/INTERIOR/QUARTER PANEL TRIM - REMOVAL) 

. Remove cargo load floor. (Refer to 23 - BODY/INTERIOR/COVER - REMOVAL) 

. Remove liftgate scuff plate. (Refer to 23 - BODY/INTERIOR/LIFTGATE SCUFF PLATE - REMOVAL) 

. Remove rear cargo dome light and disconnect connector.. (Refer to 8 - ELECTRICAL/LAMPS/LIGHTING - 


INTERIOR/DOME LAMP - REMOVAL) 


. Remove rear headliner push pins. 

. Disconnect rear washer hose connector 

. Lower headliner. 

. With the help of an assistant, remove headliner through front windshield opening. 


РМ-------------------------------ІМЕНОВ 23-99 


INSTALLATION 


1. 


8. 
9. 


10. 
11. 


12. 


13. 
14. 


. Install scuff plate. (Refer to 23 - BODY/INTERI- 


. Install B-pillar lower trim. (Refer to 23 - BODY/IN- 


. Install B-pillar upper trim. (Refer to 23 - BODY/IN- 
. Install cargo load floor. (Refer to 23 - BODY/INTE- 


. Install rear quarter trim. (Refer to 23 - BODY/IN- 


. Install C-pillar trim. (Refer to 23 - BODY/INTERI- 


Before headliner installation, install courtesy lamp, cargo lamp, and Universal transmitter module to headliner. 
(Refer to 8 - ELECTRICAL/MESSAGE CENTER/UNIVERSAL TRANSMITTER - INSTALLATION) 


. With the help of an assistant, Install headliner through windshield opening. 
. Connect rear cargo lamp connector. (Refer to 8 - ELECTRICAL/LAMPS/LIGHTING - INTERIOR/CARGO LAMP - 


INSTALLATION) 


. Install headliner push pins located at rear of headliner. 
. Connect front dome lamp connector. (Refer to 8 - ELECTRICAL/LAMPS/LIGHTING - INTERIOR/DOME LAMP - 


INSTALLATION) 


. If equipped, connect home link module connector. (Refer to 8 - ELECTRICAL/MESSAGE CENTER/UNIVERSAL 


TRANSMITTER - INSTALLATION) 


. Connect front rear view mirror hardware. (Refer to 23 - BODY/INTERIOR/REAR VIEW MIRROR - INSTALLA- 


TION) 
Install rear view mirror. (Refer to 23 - BODY/INTERIOR/REAR VIEW MIRROR - INSTALLATION) 
Install grab handles (3). 
Connect rear washer hose. 


Install sunvisor retainers. (Refer to 23 - BODY/IN- 
TERIOR/REAR VIEW MIRROR - INSTALLATION) 


Install sun visors. 


81846fbc 


Connect A-pillar wire connector. 


Install A-pillar trim. (Refer to 23 - BODY/INTERI- 
OR/A-PILLAR TRIM - INSTALLATION) 


OR/DOOR SILL TRIM - INSTALLATION) 


TERIOR/B-PILLAR LOWER TRIM - INSTALLA- 
TION) 


TERIOR/B-PILLAR TRIM - INSTALLATION) 
RIOR/COVER - INSTALLATION) 


TERIOR/QUARTER PANEL TRIM - INSTALLA- 
TION) 


OR/D-PILLAR TRIM - INSTALLATION) 


81847000 


. Install rear seat striker bezel. 
. Install seat belt turning loops. 
. Install rear cargo scuff plate. (Refer to 23 - BODY/INTERIOR/REAR VIEW MIRROR - INSTALLATION) 


23-100 INTERIOR 


INSIDE REAR VIEW MIRROR 
REMOVAL 


1. If the vehicle is equipped with either the electro- 
chromic (automatic dimming) or the telematic 
(hands-free phone) mirror option, disconnect and 
isolate the battery negative cable. 


2. If the vehicle is so equipped, disconnect the elec- 
trochromic mirror takeout and connector (1) and/or 
the telematic mirror takeout and connector (2) of 
the headliner wire harness from the connector 
receptacle on the back (windshield side) of the mir- 
ror housing (3). 


3. Remove the set screw (3) that secures the rear 
view mirror (2) to the support bracket/button (1) on 
the inside of the windshield glass. 

4. Slide the rear view mirror upward far enough to 
disengage it from the support bracket/button. 


PM 


8137195 


8137Н ас 
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INSTALLATION 
MIRROR 


1. Position and slide the rear view mirror (2) down- 
ward over the support bracket/button (1) on the 
inside of the windshield glass. 

2. Install and tighten the set screw (3) that secures 
the rear view mirror to the support bracket/button. 
Tighten the screw to 2 N-m (17 in. 16$.). 


81371ас 


3. If Ше vehicle is so equipped, route the electrochro- 
mic (automatic dimming) mirror takeout and con- 
nector (1) and/or the telematic (hands-free phone) 
mirror takeout and connector (2) of the headliner 
wire harness to the left of the mirror support 
bracket and reconnect it to the connector recepta- 
cle on the back (windshield side) of the mirror 
housing (3). 

4. № the vehicle is equipped with either the electro- 
chromic or the telematic mirror option, reconnect 
the battery negative cable. 


8137195 


SUPPORT BRACKET 


NOTE: The rear view mirror support bracket (or button) is permanently bonded to the inside of the wind- 
shield glass. If the bracket should become separated from the glass, it may be rebonded using the following 
procedure. This procedure requires the use of a Rear View Mirror Adhesive kit that is available through 
Mopar™ in single application packages that include а two-part adhesive and an accelerant with applicator. 


1. Mark the proper position for the mirror bracket on the outside of the windshield glass with a wax pencil. The 
residual adhesive on the inside of the glass from the prior mirror bracket installation can be used as a guide. 


2. Clean the bracket contact area on the inside of the glass. Use a mild powdered cleanser on a cloth saturated 
with isopropyl (rubbing) alcohol. Finally, clean the glass with a paper towel dampened with alcohol. 

3. Sand the bonding surface (the smaller side) of the support bracket with fine grit-sandpaper. Wipe the bracket 
surface clean with a paper towel. 

4. Apply accelerant to the bonding surface of the bracket according to the following instructions: 
e Crush the accelerant vial to saturate the felt applicator. 
e Remove the paper sleeve. 
e Apply accelerant to the bonding surface of the bracket. 


23-102 INTERIOR --------------------------------- PM 


e Allow the accelerant to dry for five minutes. 
e Do not touch the bracket bonding surface after the accelerant has been applied. 


5. Apply adhesive accelerant to the bracket contact area on the inside of the windshield glass. Allow the accelerant 
to dry for one minute. Do not touch the bracket contact area of the glass after the accelerant has been applied. 


6. Install the bracket according to the following instructions: 
е Apply one drop of adhesive at the center of the bracket contact area on the inside of the windshield glass. 
e Apply an even coat of adhesive to the bonding surface of the bracket. 
e Align the bracket with the marked position on the windshield glass. 
e Press and hold the bracket in place for at least one minute. 


NOTE: Verify that the mirror support bracket is correctly aligned, because the adhesive will cure rapidly. 


7. Allow the adhesive to cure for 8-10 minutes. Remove any excess adhesive with an alcohol-dampened cloth. 
8. Allow the adhesive to cure for an additional 8-10 minutes before reinstalling the mirror. 


РМ 


SIDE COWL TRIM PANEL 
REMOVAL 


NOTE: Left hand shown, right side similar. 


1. 


2. 
3. 


Remove door sill scuff plate. (Refer to 23 - BODY/ 
INTERIOR/DOOR SILL TRIM - REMOVAL) 


Remove nut (3) securing trim (1) to dash. 


Using trim stick C-4755, pry up on cowl trim and 
remove from vehicle. 


INSTALLATION 


1. 


2. 


3. 


Place tab cowl trim (1) over stud on dash and wrap 
door flange. 

Align hole for park brake release handle and clip 
on trim to hole (2) in cowl side. 

Install nut (3) and fasten until cowl trim is seated. 


INTERIOR 


23 - 103 


8177e7ef 
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SCUFF PLATE-DOOR SILL 


REMOVAL 


1. Using trim stick C-4755, pry up scuff plate. 
2. Remove scuff plate from vehicle. 


INSTALLATION 


1. Place scuff plate (1) onto door sill (2). 
2. Align scuff plate tabs with door scuff holes. 


3. Hand press scuff plate ensuring tabs are properly 
seated. 


81798с18 


РМ 


SCUFF PLATE-LIFTGATE SILL 


REMOVAL 

1. Using trim stick C-4755 or equivalent, pry up on 
each scuff plate clip location hole (2). 

2. Remove scuff plate (1). 


INSTALLATION 


1. Locate trim clips and align metal clips to liftgate 
inner. 

2. Tap on panel at each trim clip location (2) until 
properly seated. 


INTERIOR 23 - 105 
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LIFTGATE UPPER SIDE MOLDING 
REMOVAL 


1. Using trim stick C4755 or equivalent, pry up at 
each clip location. 


2. Remove upper side trim. 


817 7168Е 


INSTALLATION 


1. Locate and align metal clips to holes in liftgate 


inner. 

2. Start at top clip (2) and work downward to bottom 
clips (3). 

3. Tap on panel at each clip location until side trim (1) 
is properly seated. 


8177168 


РІМ ——————————————————————————— — INTERIOR 23-107 


LIFTGATE UPPER MOLDING 


REMOVAL 


1. Using trim stick C-4755 or equivalent, pry up on 
upper trim(1) ensuring trim tabs disengage. 


2. Remove from vehicle. 


INSTALLATION 
1. Align molding tabs (2) with holes in liftgate. 


2. Hand tap trim (1) onto liftgate holes at clip 
locations. 


23-108 INTERIOR 


PM 


LOWER LIFTGATE TRIM W/OUT SPEAKER 


REMOVAL 


1. Remove upper liftgate molding. (Refer to 23 - 
BODY/INTERIOR/LIFTGATE UPPER MOLDING - 
REMOVAL) 


2. Remove liftgate upper side molding. (Refer to 23 - 
BODY/INTERIOR/LGATE UPPER SIDE MOLDING 
- REMOVAL) 


3. Remove liftgate screws (2) from liftgate nuts (1). 


4. Using special tool C-4755, pry up liftgate trim tabs 
(4) from liftgate. 


5. Remove lower liftgate trim (3) from vehicle. 


INSTALLATION 


1. Align lower liftgate trim tabs (4) with liftgate holes. 


2. Hand tap liftgate panel ensuring liftgate tabs are 
properly seated. 

3. Install liftgate screws (2) into liftgate nuts (1). 

4. Install upper side molding. (Refer to 23 - BODY/IN- 
TERIOR/LGATE UPPER SIDE MOLDING - 
INSTALLATION) 

5. Install upper liftgate molding. (Refer to 23 - BODY/ 
INTERIOR/LIFTGATE UPPER MOLDING - 
INSTALLATION) 


8177f75a 
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LOWER LIFTGATE TRIM W/ SPEAKER 
REMOVAL 


1. Remove trim panel fasteners (2). 


2. Using trimstick C-4755, pry up on trim panel and 
remove trim panel from liftgate. 


81771526 


3. Remove six speaker fasteners. 


7 
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81819943 


РМ 


INTERIOR 


23 - 110 


8181dd2d 


4. Disconnect speaker wire from harness. 


INSTALLATION 


8181dd2d 


8181dd43 


1. Connect speaker connector to wire harness. 


2. Fasten speaker to liftgate. 


23 - 111 


INTERIOR 


PM 


81771526 


3. Align trim panel to liftgate holes and install trim 


panel fasteners. 


23-112 INTERIOR 


COVER ASSEMBLY CARGO FLOOR 
REMOVAL 


1. Pull upward on cargo load floor (1) disengaging 
tabs. 


2. Pull outward at rear of cargo load floor removing 
cargo load floor disengaging cargo load floor from 
rear quarter panel pockets. 


3. Remove from vehicle. 


INSTALLATION 


1. Load cargo load floor (1) into vehicle, ensuring 
cargo load floor pivots fit into pockets onto the rear 
quarter trim panel. 


2. Once rear cargo load floor pivots are properly 
seated into pockets, snap down the front cargo 
load floor tabs ensuring cargo load floor is seated. 


PM 


81789548 
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РМ 


SHIFT BEZEL - MANUAL 
REMOVAL 


1. Pull up on shifter knob (3) and remove. 


2. Using trim stick C-4755 or equivalent, pry up on 
bezel (1) and remove from shifter pod (4). 


INSTALLATION 

1. Locate bezel (1) over shifter lever (5) and into 
shifter pod (4). 

2. Insert bezel locator to shifter pod (4). 


3. Apply hand pressure to bezel (1) until clips are 
seated. 


4. Slide boot (2) over shift lever (5) to bezel (1). 


5. Apply hand pressure to snap bottom of boot (2) 
into bezel (1). 


6. Snap shifter knob (3) onto shifter lever (5). 
Pull up on know to verify seated correctly. 
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23-114 INTERIOR 


SHIFT BEZEL- AUTOMATIC 
REMOVAL 


1. 


Pull up on shifter knob (1) and remove. 


2. Using trim stick C-4755 or equivalent, pry up on 


bezel (2) and remove from shifter pod (3). 


INSTALLATION 


1. 


Insert bezel (2) locator to shifter pod (3). 


2. Apply hand pressure until clips are seated. 
3. 
4. Pull up on knob (1) to verify seated correctly. 


Snap shifter knob (1) onto shifter shaft. 
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CENTER CONSOLE 
REMOVAL 


1. 


5. 


Pull back on parking brake (5) to the upright posi- 
tion. 


. Remove front screws (1) fastening center console 


to front floor bracket (6). 


. Open console door and remove two screws (1) fas- 


tening console to rear floor bracket (3). 


. Disconnect center console wire connector (2) to 


instrument panel connector. 
Remove from vehicle. 


INSTALLATION 


1. 
2. 
3. 


Pull parking brake (5) into upright position. 
Insert center console over parking brake. 


Connect console wiring connector (2) to instrument 
panel connector (4). 


. Insert and fasten two front screws (1) into front 


floor bracket (6). 


. Insert and fasten two rear screws (1) into rear floor 


bracket (3). 
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23-116 INTERIOR 


SUPPORT-VISOR 
REMOVAL 


1. Disengage the sun visor (1) from the sun visor sup- 
port (2). 

2. Remove the screw that secures the support to the 
roof panel and remove the support from the head- 
liner (3). 


INSTALLATION 


1. Position the sun visor support (2) on the headliner 
(3) and install the screw that secures the support to 
the roof panel. 


2. Engage the sun visor (1) and sun visor support. 
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SUN VISOR 
REMOVAL 


1. Disengage the sun visor (2) from the sun visor sup- 
port. 

2. Remove the two screws that secure the sun visor 
to the roof panel and remove the sun visor from 
the headliner (1). 

3. If equipped, disconnect the illuminated vanity mirror 
wire harness connector. 


INSTALLATION 
1. If equipped, connect the illuminated vanity mirror 
wire harness connector. 


2. Position the sun visor (2) on the headliner (1) and 
install the two screws that secure the sun visor to 
the roof panel. 


3. Engage the sun visor and sun visor support. 
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LIFTGATE 
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HINGE 
REMOVAL 


1. Release liftgate latch and open liftgate. 
2. Disconnect liftgate harness and washer hose.. 


3. Support liftgate with a suitable lifting device in the 
full open position on the side of the vehicle being 
serviced. 


4. Remove the two screws that secure the liftgate 
hinge (1) to the liftgate. 


LIFTGATE 
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23-120  LIFTGATE 


5. Remove liftgate (1) from hinge (3). 


6. Carefully, move down headliner and remove two 
nuts and one fastener. Remove hinge from vehicle. 


INSTALLATION 


1. With the help of an assistant, align liftgate (1) with 
liftgate hinge (3). 
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2. Carefully, pry down headliner and install fastener, 
washers and nuts. 


3. Tighten nuts 20 N-m (15 ft. 105). 


4. Install gas props. 


8181e494 


5. Connect liftgate harness (1). 
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23-122  LIFTGATE 


LATCH 
REMOVAL 


1. 


Remove three fasteners (1). 


2. Disconnect wire connectors. 

3. Disconnect cable from outer handle hole. 

4. Disconnect cable from latch. 

INSTALLATION 

1. Connect wire connectors. 

2. Install latch assembly into liftgate pocket. 

3. Install three fasteners (1). 

4. Tighten fasteners to 8 N-m (6 ft. Ibs.). 

5. Install cable fastener to liftgate inner while working 
the cable upward. 

6. Guide cable upward through opening and tuck into 


the outer handle hole. 
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LIFTGATE 


REMOVAL 


1. Open liftgate. 

2. Disconnect washer hose. 

3. Disconnect liftgate harness (1). 
4. Disconnect cable from handle. 
5 


. With the help from an assistant, support liftgate 
and disconnect Prop rods. (Refer to 23 - BODY/ 
DECKLID/HATCH/LIFTGATE/TAILGATE/PROP 
ASSEMBLY - REMOVAL) 


6. Remove fasteners (2) attaching liftgate (1) to lift- 
gate hinge (3). 
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23-124  LIFTGATE 


INSTALLATION 

1. With the help of an assistant, place liftgate (1) onto 
liftgate hinges (3). 

2. Torque nuts (2) to 15 N -m (11 ft. Ibs). 


3. Install prop rods. (Refer to 23 - BODY/DECKLID/ 
HATCH/LIFTGATE/TAILGATE/PROP ASSEMBLY - 
INSTALLATION) 


4. Install liftgate harness (1). 
5. Install washer hose. 
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STRIKER 


REMOVAL 


1. Open the liftgate. 


2. Remove the liftgate sill scuff plate (Refer to 23 - 
BODY/INTERIOR/SCUFF PLATE-LIFTGATE SILL - 
REMOVAL). 


NOTE: Place a reference mark along the outer 
edge of the striker to ensure it is reinstalled to its 
original position. 


3. Mark the position of the striker (1) on the liftgate 
opening lower panel to aid installation. 


4. Remove the two screws (4) that secure the striker 
to the lower panel and remove the striker. 


INSTALLATION 


1. Position the liftgate striker (1) onto the liftgate 
opening lower panel and align the striker to the 
previously marked location. 


2. Install the two bolts (4) that secure the striker to 
the lower panel. Tighten the bolts to 23 N-m (17 ft. 
[05.). 

3. Verify liftgate alignment and latch operation. The 
liftgate should fit flush and have even gaps to adja- 
cent body panels. Gap specifications are as fol- 
lows: 

e 7 mm (0.280 in.) to the fascia. 
e 6 mm (0.240 in.) to the roof header. 
e 4 mm (0.160 in.) to the body side. 

4. Install the liftgate sill scuff plate (Refer to 23 - 
BODY/INTERIOR/SCUFF PLATE-LIFTGATE SILL - 
INSTALLATION). 


LIFTGATE 


23 - 125 


23 - 126 


LIFTGATE- SPOILER 


REMOVAL 
1. Open liftgate. 


2. Remove liftgate upper molding. (Refer to 23 - 
BODY/INTERIOR/LIFTGATE UPPER MOLDING - 
REMOVAL) 


Remove 5 body plugs. 

Remove nuts (3) on spoiler studs. 

If equipped, remove satellite wire (2) connector (1). 
Remove spoiler (5) from vehicle (4). 


LIFTGATE 


Ио. 


INSTALLATION 


If equipped, connect satellite wire (2) connector (1). 
Replace seal if necessary. 

Place spoiler (5) onto vehicle (4). 

Install spoiler nuts onto spoiler studs. 

Install spoiler plugs. 


Install liftgate upper molding. (Refer to 23 - BODY/ 
INTERIOR/LIFTGATE UPPER MOLDING - 
INSTALLATION) 
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LIGHT BAR 


REMOVAL 
1. Remove liftgate upper molding. (Refer to 23 - 


BODY/INTERIOR/LIFTGATE UPPER MOLDING - 
REMOVAL) 


2. Remove liftgate upper side molding. (Refer to 23 - 
BODY/INTERIOR/LGATE UPPER SIDE MOLDING 
- REMOVAL) 


3. Remove liftgate lower molding. (Refer to 23 - 
BODY/INTERIOR/LIFTGATE OPENING UPPER 
TRIM - REMOVAL) 


4. Remove nuts from light bar studs. 
5. Disconnect wire connector. 
6. Disconnect cable from handle. 


8179cde1 


INSTALLATION 


1. Connect wire connector (2). 

. Connect cable to light bar handle. 

. Align light bar studs through liftgate holes. 
. Install nuts to light bar studs. 


. Install liftgate lower trim panel. (Refer to 23 - 
BODY/INTERIOR/LIFTGATE OPENING UPPER 
TRIM - INSTALLATION) 


6. Install liftgate side moldings. (Refer to 23 - BODY/ 
INTERIOR/LGATE UPPER SIDE MOLDING - 
INSTALLATION) 

7. Install liftgate upper molding. (Refer to 23 - BODY/ 
INTERIOR/LIFTGATE UPPER MOLDING - 
INSTALLATION) 
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23-128  LIFTGATE 


PROP ROD ASSEMBLY 


REMOVAL 


1. Open the liftgate and support. 


2. Using a small flat bladed tool, or equivalent, 
release the retaining clips while pulling the ball 
socket away from the ball stud. 


NOTE: Lift the clips only enough to release the 
ball studs. 


3. Remove the support cylinder. 


INSTALLATION 
1. Make sure the retaining clips are seated into the 
ball socket (2) fully. 


2. Install the support cylinder over the ball studs with 
the thin end connected to the liftgate and the 
retaining clips snapping into place. 
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PAINT 


SPECIFICATIONS - PAINT CODES 
EXTERIOR COLORS 


INTERIOR COLORS 


INTERIOR COLOR DAIMLERCHRYSLER CODE 


Dark Sate GrayFastel Sate Gray 
Dark Pebble Beige/Pastel Pebble Belge 
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BASECOAT/CLEARCOAT FINISH 
DESCRIPTION 


On most vehicles a two-part paint application (basecoat/clearcoat) is used. Color paint that is applied to primer is 
called basecoat. The clearcoat protects the basecoat from ultraviolet light and provides a durable high-gloss finish. 


CAUTION: Do not use abrasive chemicals or compounds on painted surfaces. Damage to finish can result. 
Do not use harsh alkaline based cleaning solvents on painted surfaces. Damage to finish or color can 
result. 
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PAINT CODE 


DESCRIPTION 


Exterior vehicle body colors are identified on the Body Code plate. (Refer to VEHICLE DATA/VEHICLE INFORMA- 
TION/BODY CODE PLATE - DESCRIPTION). The paint code is also identified on the Vehicle Safety Certification 
Label which is located on the drivers door shut face. The first digit of the paint code listed on the vehicle indicates 
the sequence of application, i.e.: P = primary coat, Q = secondary coat. The codes listed in the Color Code Chart 
are used for manufacturing purposes. 
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PAINT TOUCH-UP 
DESCRIPTION 


When a painted metal surface has been scratched or chipped, it should be touched up as soon as possible to avoid 
corrosion. For best results, use Mopar® Scratch Filler/Primer, Touch Up Paints and Clear Top Coat. (Refer to VEHI- 
CLE DATA/VEHICLE INFORMATION/BODY CODE PLATE - DESCRIPTION). 


WARNING: Use an osha approved respirator and safety glasses when spraying paint or solvents in a con- 
fined area. Personal injury can result. 


TOUCH UP PROCEDURE 


1. Scrape loose paint and corrosion from inside scratch or chip. 

2. Clean affected area with Mopar® Tar/Road Oil Remover, and allow to dry. 

3. Fill the inside of the scratch or chip with a coat of filler/primer. Do not overlap primer onto good surface finish. 
The applicator brush should be wet enough to puddle-fill the scratch or chip without running. Do not stroke brush 
applicator on body surface. Allow the filler/primer to dry hard. 

4. Cover the filler/primer with color touch up paint. Do not overlap touch up color onto the original color coat around 
the scratch or chip. Butt the new color to the original color, if possible. Do not stroke applicator brush on body 
surface. Allow touch up paint to dry hard. 

5. On vehicles without clearcoat, the touch up color can be lightly finesse sanded (1500 grit) and polished with 
rubbing compound. 

6. On vehicles with clearcoat, apply clear top coat to touch up paint with the same technique as described in Step 
4. Allow clear top coat to dry hard. If desired, Step 5 can be performed on clear top coat. 


WARNING: AVOID PROLONGED SKIN CONTACT WITH PETROLEUM OR ALCOHOL - BASED CLEANING 
SOLVENTS. PERSONAL INJURY CAN RESULT. 
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FINESSE SANDING/BUFFING & POLISHING 
DESCRIPTION 


Minor acid etching, orange peel, or smudging in clearcoat or single-stage finishes can be reduced with light finesse 
sanding, hand buffing, and polishing. If the finish has been finesse sanded in the past, it cannot be repeated. 
Finesse sanding operation should be performed by a trained automotive paint technician. 


CAUTION: Do not remove clearcoat finish, if equipped. Basecoat paint must retain clearcoat for durability. 
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SEATS 


WARNING 
RESTRAINT SYSTEM 


WARNING: 


During and following any seat belt or child restraint anchor service, carefully inspect all seat belts, buck- 
les, mounting hardware, retractors, tether straps, and anchors for proper installation, operation, or dam- 
age. Replace any belt that is cut, frayed, or torn. Straighten any belt that is twisted. Tighten any loose 
fasteners. Replace any belt that has a damaged or inoperative buckle or retractor. Replace any belt that 
has a bent or damaged latch plate or anchor plate. Replace any child restraint anchor or the unit to which 
the anchor is integral that has been bent or damaged. Never attempt to repair a seat belt or child restraint 
component. Always replace damaged or faulty seat belt and child restraint components with the correct, 
new and unused replacement parts listed in the DaimlerChrysler Mopar ™parts catalog. Failure to follow 
these instructions may result in personal injury or death. 

On vehicles equipped with airbags, disable the supplemental restraint system before attempting any 
steering wheel, steering column, airbag, occupant classification system, seat belt tensioner, impact sen- 
Sor, or instrument panel component diagnosis or service. Disconnect and isolate the battery negative 
(ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the supplemental restraint system. Failure to 
take the proper precautions could result in accidental airbag deployment. Failure to follow these instruc- 
tions may result in personal injury or death. 

On vehicles equipped with airbags, before performing any welding operations disconnect and isolate the 
battery negative (ground) cable and disconnect all wire harness connectors from the Occupant Restraint 
Controller (ORC). Failure to take the proper precautions could result in accidental airbag deployment and 
other possible damage to the supplemental restraint system circuits and components. Failure to follow 
these instructions may result in personal injury or death. 

Replace all restraint system components only with parts specified in the DaimlerChrysler Mopar™ parts 
catalog. Substitute parts may appear interchangeable, but internal differences may result in inferior occu- 
pant protection. Failure to follow these instructions may result in personal injury or death. 

The fasteners, screws, and bolts originally used for the restraint system components must never be 
replaced with any substitutes. These fasteners have special coatings and are specifically designed for the 
restraint system. Any time a new fastener is needed, replace it with the correct fasteners provided in the 
service package or specified in the DaimlerChrysler Mopar ™parts catalog. Failure to follow these 
instructions may result in personal injury or death. 

On vehicles equipped with the Occupant Classification System (OCS), do not hang any after market 
devices from the front passengers seat back. Do not install a front drivers seat back cover with map 
pocket onto the passenger seat. Failure to follow these instructions may result in personal injury or 
death. 

The Seat Weight Sensor is a sensitive, calibrated unit and must be handled carefully. Do not drop or 
handle roughly. If dropped or damaged, replace with another sensor. Failure to follow these instructions 
may result in personal injury or death. 

The front passenger seat must be handled carefully as well. When removing the seat, be careful when 
setting on floor not to drop. If dropped, the sensor may be inoperative. Failure to follow these instruc- 
tions may result in personal injury or death. 

When the seat is on the floor, no one should sit in the front passenger seat. This uneven force may dam- 
age the sensing ability of the seat weight sensors. If sat on and damaged, the sensor may be inoperative. 
Failure to follow these instructions may result in personal injury or death. 
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SEAT - FRONT 
DESCRIPTION 


SEATS 
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2-WAY DRIVER SEAT 


23-138 SEATS 


PM 


1 - SEAT BACK CUSHION/COVER 

2 - SEAT BACK FRAME 

3 - HEADREST SLEEVES 

4 - HEADREST 

5 - SEAT BACK TRIM PANEL 

6 - PUSH PIN FASTENERS (2) 

7 - RECLINER HANDLE RETAINER CLIP 

8 - RECLINER HANDLE 

9 - SUB PANEL BASE TRIM 

10 - SEAT BELT ANCHOR TRIM 

11 - SEAT BELT ANCHOR 

12 - SEAT BELT ANCHOR BOLT 47 N-m (35 ft. Ibs.) 
13 - OUTBOARD SIDE SHIELD - OUTER 

14 - BACK ASSEMBLY BOLTS (4) 40 N-m (30 ft. Ibs.) 


15 - SEAT CUSHION STRAPS - REAR (2) 

16 - SEAT CUSHION STRAP BOLTS - REAR (2) 11 N-m (8 ft. 16$.) 
17 - SEAT CUSHION STRAP BOLTS - FRONT (2) 11 N-m (8 ft. Ibs.) 
18 - SEAT CUSHION STRAPS - FRONT (2) 

19 - SEAT CUSHION STRAP BUSHINGS - FRONT (2) 

20 - SEAT BELT BUCKLE BOLT 45 N-m (33 ft. Ibs.) 

21 - SEAT BELT BUCKLE 

22 - INBOARD SIDE SHIELD - OUTER 

23 - SIDE SHIELD SCREWS (one per side) 

24 - SEAT CUSHION STRAP BUSHINGS - REAR (2) 

25 - INBOARD SIDE SHIELD - INNER 

26 - OUTBOARD SIDE SHIELD - INNER 

27 - SEAT CUSHION PAN 

28 - SEAT CUSHION/COVER 
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4-WAY DRIVER SEAT 


23 - 140 SEATS 
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1 - SEAT BACK CUSHION/COVER 

2 - SEAT BACK FRAME 

3 - HEADREST SLEEVES 

4 - HEADREST 

5 - SEAT BACK TRIM PANEL 

6 - LUMBAR HANDLE GROMMET 

7 - LUMBAR HANDLE 

8 - LUMBAR HANDLE SCREW 

9 - LUMBAR HANDLE CAP 

10 - RECLINER HANDLE 

11 - PUSH PIN FASTENERS (2) 

12 - RECLINER HANDLE RETAINER CLIP 
13 - SUB PANEL BASE TRIM 

14 - LIFT HANDLE CAP 

15 - LIFT HANDLE SCREWS (2) 

16 - LIFT HANDLE 

17 - SEAT BELT ANCHOR TRIM 

18 - SEAT BELT ANCHOR 

19 - BACK ASSEMBLY BOLTS (4) 40 М.т (30 ft. Ibs.) 


20 - SEAT BELT ANCHOR BOLT 47 N:m (35 ft. 05.) 

21 - OUTBOARD SIDE SHIELD - OUTER 

22 - SEAT CUSHION STRAPS - REAR (2) 

23 - SEAT CUSHION STRAP BOLTS - REAR (2) 11 М-т (8 ft. 105.) 
24 - SEAT CUSHION STRAP BOLTS - FRONT (2) 11 М-т (8 ft. Ibs.) 
25 - SEAT CUSHION STRAPS - FRONT (2) 

26 - SEAT CUSHION STRAP BUSHINGS - FRONT (2) 

27 - SEAT BELT BUCKLE 

28 - SEAT BELT BUCKLE BOLT 45 N-m (33 ft. Ibs.) 

29 - INBOARD SIDE SHIELD - OUTER 

30 - SIDE SHIELD SCREWS (one per side) 

31 - SEAT CUSHION STRAP BUSHINGS - REAR (2) 

32 - INBOARD SIDE SHIELD - INNER 

33 - OUTBOARD SIDE SHIELD - INNER 

34 - SEAT CUSHION PAN 

35 - HEATING ELEMENT - SEAT BACK 

36 - HEATING ELEMENT - SEAT CUSHION 

37 - SEAT CUSHION/COVER 
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PASSENGER FOLD FLAT SEAT 


23-142 SEATS 


PM 


1 - SEAT BACK CUSHION/COVER 

2 - RECLINER HANDLE 

3 - OUTBOARD RECLINER SHIELD 

4 - SEAT BACK FRAME 

5 - HEADREST SLEEVES 

6 - HEADREST 

7 - SEAT BACK TRIM PANEL 

8 - INBOARD RECLINER SHIELD 

9 - PUSH PIN FASTENERS (2) 

10 - SUB PANEL BASE TRIM 

11 - WIRE HARNESS 

12 - HEATED SEAT MODULE 

13 - SEAT BELT BUCKLE 

14 - SEAT BELT BUCKLE BOLT 45 N-m (33 ft. Ibs.) 
15 - INBOARD SIDE SHIELD - OUTER 

16 - OCS MODULE 

17 - BACK ASSEMBLY BOLTS (4) 40 М.т (30 ft. Ibs.) 
18 - SEAT CUSHION STRAPS - REAR (2) 

19 - SEAT CUSHION STRAP BOLTS - REAR (2) 11 N-m (8 ft. Ibs.) 


20 - OCS STRAIN GAUGE (4) 

21 - SEAT CUSHION STRAP BOLTS - FRONT (2) 11 N-m (8 ft. 1р5.) 
22 - SEAT CUSHION STRAPS - FRONT (2) 

23 - SEAT CUSHION STRAP BUSHINGS - FRONT (2) 
24 - TRACK POSITION SENSOR 

25 - SEAT TRACK ASSEMBLY 

26 - SIDE SHIELD SCREWS (one per side) 

27 - OUTBOARD SIDE SHIELD - OUTER 

28 - SEAT BELT ANCHOR TRIM 

29 - SEAT BELT ANCHOR 

30 - SEAT BELT ANCHOR BOLT 47 N-m (35 ft. Ibs.) 
31 - SEAT CUSHION STRAP BUSHINGS - REAR (2) 
32 - OUTBOARD SIDE SHIELD - INNER 

33 - INBOARD SIDE SHIELD - INNER 

34 - SEAT CUSHION PAN 

35 - RECLINER HANDLE RETAINER CLIP 

36 - HEATING ELEMENT - SEAT BACK 

37 - HEATING ELEMENT - SEAT CUSHION 

38 - SEAT CUSHION/COVER 


REMOVAL 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 


WARNING: The Seat Weight Sensor is a sensitive, 
calibrated unit and must be handled carefully. Do 
not drop or handle roughly. If dropped or dam- 
aged, replace with another sensor. Failure to fol- 
low these instructions may result in personal 
injury or death. 


WARNING: The front passenger seat must be han- 
dled carefully as well. When removing the seat, be 
careful when setting on floor not to drop. If 
dropped, the sensor may be inoperative. Failure to 
follow these instructions may result in personal 
injury or death. 


WARNING: When the seat is on the floor, no one 


817с663е 


should sit in the front passenger seat. This uneven force тау damage Ше sensing ability of the seat weight 
sensors. If sat on and damaged, the sensor may be inoperative. Failure to follow these instructions may 


result in personal injury or death. 


2. Using a trim stick C-4755 or equivalent, remove the seat belt anchor trim (3). 
3. Remove the bolt (2) and separate the seat belt anchor (1). 


РМ 


4. Remove the bolts (2). 


5. Tip the seat back and disconnect the electrical con- 
nectors (1). 


6. Remove the seat. 


SEATS 23 - 143 
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23-144 SEATS 


INSTALLATION 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 


WARNING: The Seat Weight Sensor is a sensitive, 
calibrated unit and must be handled carefully. Do 
not drop or handle roughly. If dropped or dam- 
aged, replace with another sensor. Failure to fol- 
low these instructions may result in personal 
injury or death. 


WARNING: The front passenger seat must be han- 
dled carefully as well. When removing the seat, be 
careful when setting on floor not to drop. If 
dropped, the sensor may be inoperative. Failure to 
follow these instructions may result in personal 
injury or death. 


WARNING: When the seat is on the floor, no one 
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should sit in the front passenger seat. This uneven force may damage Ше sensing ability of the seat weight 
sensors. If sat on and damaged, the sensor may be inoperative. Failure to follow these instructions may 


result in personal injury or death. 


2. Position the seat into the vehicle and connect the electrical connectors (1), if equipped. 


3. Install the bolts (2). 
a. Adjust the seat forward. 


b. Tighten the rear outboard bolt to 51 N-m (38 ft. 
[05.). 


с. Tighten the rear inboard Бой to 51 N-m (38 ft. 
Ibs.). 


d. Adjust the seat rearward. 


e. Tighten the front outboard bolt to 51 N-m (38 ft. 
[05.). 


f. Tighten the front inboard Бой to 51 N-m (38 ft. 
[05.). 
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4. 


Install the lower seat Бей anchor (1) and install the 
bolt (2). 


. Tighten the bolt (2) to 39 N-m (29 ft. lbs.) and 


install the trim cover (3). 


. Do not reconnect the battery negative cable at this 


time. The occupant classification module system 
verification test procedure should be performed fol- 
lowing service of any supplemental restraint system 
component. (Refer to 8 - ELECTRICAL/RE- 
STRAINTS - DIAGNOSIS AND TESTING - *OCCU- 
PANT CLASSIFICATION MODULE SYSTEM 
VERIFICATION TEST) 


SEATS 


23 - 145 
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23-146 SEATS 


SEAT BACK - FRONT 
REMOVAL 


Driver Seat 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 


2. Remove the seat cushion (Refer to 23 - BODY/ 
SEATS/SEAT CUSHION - FRONT - REMOVAL). 


3. Remove both of the inner side shields (2). 


4. Remove the lift lever trim cap (2). 


5. Remove the screws (2) and remove the lift lever 


(1). 
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6. Separate the clip (2). 
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7. Remove the recliner handle (1). 


817c4cc9 


8. Remove the screws (2) attaching the inboard and 
outboard side shields (1) to the seat frame. 
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23-148 SEATS 


9. Separate the clip fasteners (2) and remove the side 


shields from the seat cushion frame tabs (1). 


10. Remove the bolts (1) and remove the seat back 


assembly (2). 


Passenger Seat 


1. 


Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 


. Remove the seat cushion (Refer to 23 - BODY/ 


SEATS/SEAT CUSHION - FRONT - REMOVAL). 


. Fold the seat back (1) into the down position. 
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4. Remove both of the inner side shields (1). 


5. Release the cable housing (2) from the seat back 
frame and disconnect the recliner cable ends (4). 

6. Remove the screw (5) and remove the recliner 
shields (1). 

7. Remove the screw (3) attaching the inboard and 
outboard side shields to the seat frame. 


8. Separate the clip fasteners (2) and remove the side 
shields from the seat cushion frame tabs (1). 


SEATS 23 - 149 
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23-150 SEATS 


9. Remove the bolts (2) and remove the seat back 
assembly (1). 


DISASSEMBLY 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 


2. Remove the seat back (Refer to 23 - BODY/ 
SEATS/SEAT BACK - FRONT - REMOVAL). 


3. Remove the headrest. 


4. Remove the lumbar handle, if equipped. 
5. Remove the back panel (1). 
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6. Separate Ше J-straps (1) and the push-pin fasten- 
ers (2). 
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7. Release the push-pin fasteners (1) and release the 
cover from the hooks (2). 


8. Separate the seat cover (3) from the foam cushion 


(1) and cut off all hog rings (2) attaching cover to H 
the foam. Г] 
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23- 152 SEATS 


9. Squeeze the locking tab (3) and remove the head- 
rest sleeves (1) and remove the cover. 


10. Remove the seat back cover and cushion. 


11. Remove the lumbar adjuster screws (1). 


12. Disconnect the lumbar cable (2) and separate the 
cable housing (1). 
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13. Release the lumbar mat side wires (1) by pulling 
out on the wire supports and then pulling them in. 


14. Squeeze the lower support wires (1) in and 
release the lower wires. 


15. Pull the upper support wires (1) down and release 
the lumbar mat from the seat back frame. 


SEATS 


23 - 153 
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23-154 SEATS 


ASSEMBLY 

1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 

2. Place lumbar mat onto seat back frame and insert 
the upper support wires (1) into the frame. 


3. Squeeze the lower support wires (1) together and 
insert into the lower frame. 
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4. Squeeze the side support wires together and insert 
them into the sides of the seat back frame. 


5. Connect the lumbar cable housing (1) and connect 
the cable end (2) to the anchor. 


6. Install the lumbar adjuster and install the adjuster 
screws (1). 


SEATS 23 - 155 
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23 - 156 SEATS 


7. Position the seat back cushion on the frame and 
position the cover over the cushion. 

8. Attach the seat cover (3) to the seat back cushion 
(1) and install new hog rings (2) as required. 


9. Install the push pins (1) and connect the inner 
cover to the hooks (2). 


10. Install the push-pin fasteners (2) and connect the 
J-straps (1). 


PM 


CHI БЕ) 


| 


И 
| 


RU 771273142441 


AX SOROR A OX 


ЕС 
D 
[—55 


817d24a8 


РМ 


11. Install the headrest sleeves (2). 


12. Position the seat back panel (1) onto the seat 
back (2) and seat fully. 


13. Press the headrest sleeve release buttons and 
install the headrest. 


14. Install the seat back (Refer to 23 - BODY/SEATS/ 
SEAT BACK - INSTALLATION). 


SEATS 


23 - 157 
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23 - 158 SEATS 


INSTALLATION 


Driver Seat 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 


2. Install the seat back assembly (2) and install the 
bolts (1). 
3. Tighten the bolts to 40 N-m (30 ft. Ibs.). 


4. Position the side shields onto the seat adjuster 
tabs (1) and seat the clip (2) fully. 


5. Install the outer side shield screw (2). 
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6. Install the clip (2) onto the recliner handle, if 
necessary. 


817c4cc5 


7. Position the recliner handle (1) onto the spined 
shaft (2) and seat fully. 
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8. Install the height adjuster handle (1) and install the 
screws (2), if equipped. 
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23 - 160 SEATS 


9. Position the lift lever trim сар (2) and seat fully. 


10. Position the inner side shields (2) and seat fully. 


11. Install the seat cushion, (Refer to 23 - BODY/ 
SEATS/SEAT CUSHION - FRONT 
INSTALLATION). 


Passenger Seat 


1. Install the seat back assembly (1) and install the 
bolts (2). 
2. Tighten the bolts to 40 N-m (30 ft. Ibs.). 
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3. Position Ше side shields onto the seat adjuster 
tabs (1) and seat the clip (2) fully. 


4. Install the screws (3) attaching the inboard and out- 
board side shields to the seat frame. 

5. Install the recliner shields (1) and install the screws 
(5). 

6. Connect the recliner cable ends (4) and fasten Ше 
cable housing (2) to the seat back frame. 


7. Install both of the inner side shields (1). 


SEATS 23-161 
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23-162 SEATS 


8. Position the seat back (1) into the upright position. 

9. Install the seat cushion, (Refer to 23 - BODY/ 
SEATS/SEAT CUSHION - FRONT - 
INSTALLATION). 
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SEAT BACK - REAR 
DESCRIPTION 


817e6ad4 


REAR SEAT BACK - W/O RECLINER OPTION 


REAR SEAT BACK - W/O RECLINER OPTION 


1 - 60% SEAT BACK COVER 17 - PUSH PIN FASTENER 

2 - 60% SEAT BACK FOAM CUSHION 18 - SEAT BACK FRAME ASSEMBLY 40% 
3 - PIVOT BOLT 32 М-т (24 ft. Ibs.) 19 - CHILD TETHER BEZEL SCREWS 
4 - PIN 20 - CHILD TETHER BEZEL 

5 - FLOOR BRACKET 21 - LATCHES (2) 

6 - LATCH BEZEL SCREW 22 - LATCH BEZEL 

7 - LATCH BEZEL 23 - LATCH BEZEL SCREWS 

8 - LATCH BEZEL SCREWS 24 - PUSH PIN FASTENER 

9 - LATCH BOLTS 28 N-m (21 ft. Ibs.) 25 - SHIELD 

10 - FLOOR BRACKET 26 - PIVOT BOLT 32 N-m (24 ft. Ibs.) 

11 - CHILD TETHER BEZELS 27 - FLOOR BRACKET 

12 - CHILD TETHER BEZEL SCREWS 28 - LATCH BOLTS 28 М-т (21 ft. Ibs.) 
13 - BOLTS 7 N-m (5 ft. Ibs.) 29 - FLOOR BRACKET 

14 - CENTER SHIELD 30 - PIVOT BOLT 32 N-m (24 ft. Ibs.) 

15 - FLOOR BRACKET 31 - SEAT BACK FOAM CUSHION 40% 


16 - PIVOT BOLT 45 N-m (33 ft. Ibs.) 


- SEAT BACK CUSHION COVER 40% 


23 - 164 
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REAR SEAT BACK - RECLINER 


РІМ ————————————————————————————————— SEAIS 23-165 


REMOVAL 


817с663а 


1. Remove Ше seat cushion (Refer to 23 - BODY/SEATS/SEAT CUSHION - REAR - REMOVAL) 
2. Remove the belt buckle bolt (2) and the buckle (1). 
3. Remove the floor bracket or recliner bolts (4). 
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4. Fold the seats forward. 
5. Remove the nut (5) and bolts (6) and remove the 4096 seat back (4). 
6. Remove the nuts from the studs (2) and remove the 6090 seat back. 


DISASSEMBLY 


1. Remove the screws (1) and remove the latch bezel 


(2). 
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РІМ oo SEATS. 23-167 


2. Remove the bolts (2) and remove the latch (1). 


817с6913 


3. Remove Ше screws (1) and remove Ше tether trim 
bezels (2). 


8176907 


4. Remove the headrest. 


812cddd3 


23-168 SEATS 


PM 


5. Separate the zip strips (1 and 2). 


6. Remove the push pin fasteners (3). 
7. Separate the inner cover (2) from the hooks (1). 
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8. Unzip the cover (1). 
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9. Remove Ше foam insert (2) Кот Ше seat back 
assembly (1). 


10. Separate the seat cover (3) from the foam cush- 
ion (1) and cut off all hog rings (2) attaching the 
cover to the foam. 


11. Squeeze the locking tab (3) and remove the head- 


rest sleeves (1). 
12. Remove the seat back cover and cushion. 


SEATS 23-169 
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23-170 SEATS 


ASSEMBLY 
1. Position the seat back cushion on the frame and 
position the cover over the cushion. 


2. Attach the seat cover (3) to the seat back cushion 
(1) and install new hog rings (2) as required. 


3. Position the foam insert (2) back at the base of the 
seat back assembly (1). 
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4. Др Ше cover back over the frame. 


5. Install the push pin fasteners (3). 
6. Position the inner cover (2) over the frame hooks 


(1). 


7. Fasten the upper (1) and lower (2) zip strips at the 
bottom of the seat back. 


SEATS 
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23-172 SEATS 


8. Install the child tether bezels (2) and install the 
screws (1). 


9. Install the latch (1) and install the bolts (2). 
10. Tighten the bolts to 28 N-m (21 ft. Ibs.). 


11. Install the latch bezel (2) and install the screws 


(1). 
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12. Install the headrest sleeves (2), if equipped. = 


815bd620 


13. Press the headrest sleeve release buttons and 
install the headrest, if equipped. 

14. Install the seat back (Refer to 23 - BODY/SEATS/ 
SEAT BACK - INSTALLATION). 
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INSTALLATION 


817c6687 


. Install the 6096 seat section (1) over the studs (2) and install the nuts (3). 

. Install the 4096 seat section (4) over the stud and seat bracket and install the seat bracket bolts (6). 
. Tighten the seat bracket bolts (6) to 46 N-m (34 ft. Ibs.). 

. Install the nut (5). 

. Tighten the nuts (5 and 3) to 46 N-m (34 ft. Ibs.). 
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6. Position the seat backs (3) up апа latch. 

7. Install the belt buckles (1) and install the bolt (2). 

8. Tighten the buckle bolt to 45 N-m (33 ft. Ibs.) 

9. Install the bolts (4) and tighten to 56 N-m (331 ft. lbs.) 

10. Install the seat cushion (Refer to 23 - BODY/SEATS/SEAT CUSHION - FRONT - INSTALLATION). 


23-176 SEATS 


SEAT CUSHION - FRONT 
REMOVAL 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 


2. Move the seat to the forward position and discon- 
nect and isolate the negative battery cable. 


3. Remove the bolts (2) and the straps (1). 
4. Disconnect the electrical connector, if equipped. 


5. Lift the front of the seat cushion (2) up and slide 
out from under the seat back cushion (1). 
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DISASSEMBLY 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 


2. Remove the seat cushion, (Refer to 23 - BODY/ 72 7 оо 29| | 5 


SEATS/SEAT CUSHION - FRONT - REMOVAL) у-ще | a. ШЇ в 
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4. Remove the hog rings (1) and separate the seat 
cushion cover (2) from the seat cushion foam (3). 
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23-178 SEATS 


ASSEMBLY 

1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 

2. Position the seat cushion cover (2) over the seat 
cushion foam (3) and attach new hog rings (1). 


3. Connect the seat cushion cover J-straps (2) to the 
seat pan. 
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INSTALLATION 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 


2. Position the rear of the seat cushion assembly (2) 
back under the seat back (1) and position the front 
of the cushion down over the seat adjuster frame. 


3. Install the seat cushion bushings and straps (1) 
and install the bolts (2). 


4. Tighten the bolts to 11 N-m (8 ft. Ibs.). 


SEATS 23-179 


815bd5f7 


81269048 


23 - 180 SEATS 


SEAT CUSHION - REAR 
REMOVAL 


PM 


1. Remove the bolts (2). 
2. Lift the front of the cushion (3) up and remove the cushion from under the seat back. 
DISASSEMBLY 

1. Remove the seat cushion (Refer to 23 - BODY/ 


817c6683 


SEATS/SEAT CUSHION - REAR - REMOVAL) 


2. Separate the J-straps (1) from the seat frame. 
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3. Remove Ше hog rings (2) connecting the seat 
cover (3) to the seat cushion foam (1) and sepa- 
rate from the seat cushion frame. 


ASSEMBLY 


1. Place the cushion cover (3) onto the cushion foam 
(1) and install new hog rings (2). 


2. Connect the J-straps (1) to the seat cushion frame. 


3. Install the seat cushion (Refer to 23 - BODY/ 
SEATS/SEAT CUSHION - REAR - INSTALLATION) 
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INSTALLATION 
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1. Place the seat cushion into the vehicle and tuck the rear of the cushion (1) up under the seat belt buckles and 
rear seat back. 

2. Lower the front of the cushion (3) down and install the bolts (2). 

3. Tighten the bolts to 56 Мт (41.5 ft. Ibs.). 
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STATIONARY GLASS 


WARNING 
WINDSHIELD SAFETY PRECAUTIONS 


WARNING: Do not operate the vehicle within 24 hours of windshield installation. It takes at least 24 hours 
for urethane adhesive to cure. If it is not cured, the windshield may not perform properly in an accident. 


Urethane adhesives are applied as a system. Use glass cleaner, glass prep solvent, glass primer, PVC 
(vinyl) primer and pinch weld (fence) primer provided by the adhesive manufacturer. If not, structural 
integrity could be compromised. 

DaimlerChrysler does not recommend glass adhesive by brand. Technicians should review product labels 
and technical data sheets, and use only adhesives that their manufactures warrant will restore a vehicle 
to the requirements of FMVSS 212. Technicians should also insure that primers and cleaners are com- 
patible with the particular adhesive used. 

Be sure to refer to the urethane manufacturer's directions for curing time specifications, and do not use 
adhesive after its expiration date. 

Vapors that are emitted from the urethane adhesive or primer could cause personal injury. Use them in a 
well-ventilated area. 

Skin contact with urethane adhesive should be avoided. Personal injury may result. 

Always wear eye and hand protection when working with glass. 


CAUTION: Protect all painted and trimmed surfaces from coming in contact with urethane or primers. 
Be careful not to damage painted surfaces when removing moldings or cutting urethane around windshield. 
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QUARTER GLASS 
REMOVAL 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions (Refer to 23 
- BODY/STATIONARY GLASS - WARNING). 

2. Remove the quarter panel trim from the side of the 
vehicle being serviced (Refer to 23 - BODY/INTE- 
RIOR/QUARTER PANEL TRIM - REMOVAL). 


CAUTION: Be careful not to damage painted sur- 
faces when removing moldings or cutting ure- 
thane around the windshield. 


3. Using razor knife, cut the urethane adhesive that 
secures the quarter glass (1) to window fence (2). 

4. Carefully push the quarter window glass from the 
opening. 


8151d913 


INSTALLATION 


NOTE: Grand Cherokee shown, Caliber similar. 


WARNING: Do not operate the vehicle within 24 
hours of quarter glass installation. It takes at least 
24 hours for urethane adhesive to cure. If it is not 
cured, the quarter glass may not perform properly 
if the vehicle is in an accident. 


CAUTION: To help prevent water leaks, partially 
roll down the left and right door glass before 
installing the quarter glass. This avoids pressuriz- 
ing the passenger compartment if a door is 
slammed before the urethane is cured. 


CAUTION: Protect all painted and trimmed sur- 
faces from coming in contact with urethane or 
primers. 


81519913 


NOTE: To prevent corrosion, do not damage paint 
on the quarter glass fence when removing original urethane. 


NOTE: The quarter glass fence should be cleaned of most of its old urethane adhesive. A small amount of 
old urethane, approximately 1 mm (.04 in.) in height should remain on the fence. Do not completely remove 
all old urethane from the fence, the paint finish and bonding strength will be adversely affected. 


1. Using a razor knife, level the original bead of urethane on the fence to a thickness of approximately 1 mm (0.04 
in.). 

2. Е the quarter glass is being reused, remove as much of the original urethane as possible from the glass surface 
using a razor knife. 
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WARNING: Do not use solvent based glass cleaners to clean the quarter glass before applying glass prep 
and primer or poor glass adhesion may result. 


3. Clean the inside of the quarter glass with an ammonia based glass cleaner and a lint-free cloth. 


4. Apply glass prep adhesion promoter 25 mm (1 in.) wide around the perimeter of the glass and 5 mm (0.2 in.) 
from the edge of the glass and wipe dry with a clean lint-free cloth until no streaks are visible. 


5. Apply glass primer 25 mm (1 in.) wide around the perimeter of the glass and 5 mm (0.2 in.) from the edge of the 
glass. Allow at least three minutes drying time. 


6. Using a flashlight, verify that the primer is completely and evenly installed along the perimeter of the quarter 
glass. 


7. Re-prime any area that is not fully and evenly primed. 

8. Clean the quarter glass fence with an ammonia based glass cleaner and a lint-free cloth. 

9. Apply pinch weld primer 15 mm (0.75 in.) wide around the quarter glass fence. Allow at least three minutes 
drying time. 

10. Using a flashlight, verify that the primer is completely and evenly installed along the quarter glass fence. 

11. Re-prime any area that is not fully and evenly primed. 


CAUTION: Always apply the bead of adhesive to the quarter glass. Always install the quarter glass within 5 
minutes after applying the adhesive. 


NOTE: If the original urethane adhesive has been exposed for more than 12 hours, the entire adhesive area 
will need to be re-primed prior to installing new adhesive. 


12. Apply approximately a 10 mm (0.4 in.) wide bead of adhesive with a triangular nozzle approximately 6 mm 
(0.230 in.) from the edge of the glass starting at the bottom center of the quarter glass. 


13. Run the end of the adhesive bead on the quarter glass parallel to the start of the bead and smooth the ends 
flush. 


14. Place the quarter glass (1) into the window opening (2) and insert mounting studs through the holes in the 
window fence. 


15. Install the headliner. 
16. Install the quarter panel trim (Refer to 23 - BODY/INTERIOR/QUARTER PANEL TRIM - INSTALLATION). 
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WINDSHIELD 
DESCRIPTION 


The windshield is attached to the window frame (fence) with urethane adhesive. The urethane adhesive is applied 
cold and seals the surface area between the window opening and the glass. The primer adheres the urethane adhe- 
sive to the windshield. 


It is difficult to salvage a windshield during the removal operation. The windshield is part of the structural support for 
the roof. The urethane bonding used to secure the windshield to the fence is difficult to cut or clean from any sur- 
face. If the rubber seals are set in urethane, it would also be unlikely they could be salvaged. Before removing the 
windshield, check the availability of the windshield and seals from the parts supplier. 


REMOVAL 


1. Before proceeding with the following repair proce- 


dure, review all warnings and cautions (Refer to 23 ^ / 
- BODY/STATIONARY GLASS - WARNING). gr 
2. Remove the rear view mirror (Refer to 23 - BODY/ qua x 


INTERIOR/REAR VIEW MIRROR - REMOVAL). t % 
3. Remove the rain sensor module from the wind- V (2) 

shield (Refer to 8 - ELECTRICAL/WIPERS/WASH- Х 

ERS/RAIN SENSOR MODULE - REMOVAL). (1) 
4. Remove Ше сом! grille (Refer to 23 - BODY/EXTE- О 


RIOR/COWL GRILLE - REMOVAL.) 


CAUTION: Be careful not to damage painted sur- д 


faces when removing moldings ог cutting ure- SS 
thane around the windshield. j ANNY 
A 


5. Remove molding from the top of the windshield. А 


6. Using an assistant and a wire-type windshield cut- А p га n 
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out tool (1, 3 and 4), cut and separate the urethane 
adhesive (2) securing the windshield to the wind- 
shield fence. 


7. Carefully remove the windshield from the vehicle. 


INSTALLATION 


WARNING: Do not operate the vehicle within 24 hours of windshield installation. It takes at least 24 hours 
for urethane adhesive to cure. If it is not cured, the windshield may not perform properly if the vehicle is in 
an accident. 


CAUTION: To help prevent water leaks, partially roll down the left and right door glass before installing the 
windshield. This avoids pressurizing the passenger compartment if a door is slammed before the urethane 
is cured. 


CAUTION: Protect all painted and trimmed surfaces from coming in contact with urethane or primers. 


23-188 STATIONARY GLASS 


1. If the windshield (1) is being reused, remove as 
much of the original urethane (3) as possible from 
the glass surface using a razor knife (2). 


NOTE: To prevent corrosion, do not damage paint 
on windshield fence when removing original ure- 
thane. 


NOTE: The windshield fence should be cleaned of 
most of its old urethane adhesive. A small amount 
of old urethane, approximately 1 mm (.04 in.) in 
height should remain on the fence. Do not com- 
pletely remove all old urethane from the fence, the 
paint finish and bonding strength will be adversely 
affected. Support spacers located near the cowl at 
the bottom of the windshield fence should be 
replaced with new spacers. Replace any missing 
or damaged spacers around the perimeter of the 
windshield fence. 
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2. Using a razor knife (2), level the original bead of urethane (1) on the windshield fence (3) to a thickness of 
approximately 1 mm (0.04 in.) and remove any damaged adhesive backed spacers. 


3. Install new adhesive backed spacers along the 
windshield fence as required. 


4. Install a new rubber seal (2) along the top of the 
windshield (1). 

5. Using an assistant, position the windshield into the 
windshield opening and against the windshield 
fence (3) and spacers. 


6. Verify the windshield lays evenly against the fence 
at the top, bottom and sides of the opening. If not, 
the fence must be formed to the shape of the wind- 
shield. 

7. Mark the windshield and the windshield fence with 
a grease pencil or pieces of masking tape to use 
as a reference for installation. 

8. Using an assistant, remove the windshield from the 
windshield opening and place it on a suitable pad- 
ded work surface. 
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WARNING: Do not use solvent based glass clean- 
ers to clean the windshield before applying glass 
prep and primer or poor glass adhesion may 
result. 


9. Clean the inside of the windshield with an ammonia 
based glass cleaner and a lint-free cloth. 


10. Apply glass prep adhesion promoter 25 mm (1 in.) 
wide (1) around the perimeter of the windshield 
(2) and 5 mm (0.2 in.) from the edge of the glass 
and wipe dry with a clean lint-free cloth until no 
streaks are visible. 


11. Apply glass primer 25 mm (1 in.) wide (1) around ` 
the perimeter of the windshield (2) and 5 mm (0.2 ч. SM 


in.) from the edge of the glass. Allow at least three 
minutes drying time. 
12. Using a flashlight, verify that the primer is completely and evenly installed along the perimeter of the windshield. 
13. Re-prime any area that is not fully and evenly primed. 
14. Clean the windshield fence with ап ammonia 
based glass cleaner and a lint-free cloth. 


15. Apply pinch weld primer 15 mm (0.75 in.) wide (1) 
around the windshield fence (2). Allow at least 
three minutes drying time. 


16. Using a flashlight, verify that the primer is com- n d 
pletely and evenly installed along the windshield 
fence. іт 

17. Re-prime any area that is not fully and evenly 
primed. 
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CAUTION: Always apply the bead of adhesive to 
the windshield. Always install the windshield 
within 5 minutes after applying the adhesive. 


NOTE: If the original urethane adhesive has been 
exposed for more than 12 hours, the entire adhe- 
sive area will need to be re-primed prior to install- 
ing new adhesive. 


18. Apply approximately a 10 mm (0.4 in.) wide bead 
of adhesive (1) with a triangular nozzle approxi- 
mately 6 mm (0.230 in.) from the edge of the 
glass (2) starting at the bottom center of the 


windshield. 
8111a759 
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19. Run the end of the adhesive bead (1) on the 
windshield (2) parallel to the start of the bead and 
smooth the ends flush. 


20. Using an assistant, position the windshield (1) 
over the windshield opening. 


21. Using the grease pencil marks or tape as refer- 
ence points, align the windshield to the windshield 
opening. 

22. Carefully lower the windshield into the windshield 
opening. Guide the windshield and the rubber 
seal (2) at the top the windshield into its proper 
location. 


CAUTION: It is not possible to move the wind- 
Shield after installation. The windshield should 
never be pressed into place by more than one per- 
son, because the windshield can break if pressed 
simultaneously on both sides. 


23. Push the windshield inward until the windshield 
comes into contact with the spacers located on 
each side and the bottom of the windshield fence. 

24. Install the cowl grill (Refer to 28 - BODY/EXTERI- 
OR/COWL GRILLE - REMOVAL). 
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25. Install the rear view mirror onto the windshield (Refer to 23 - BODY/INTERIOR/REAR VIEW MIRROR - 


INSTALLATION). 


26. Install the rain sensor module onto the windshield (Refer to 8 - ELECTRICAL/WIPERS/WASHERS/RAIN SEN- 


SOR MODULE - INSTALLATION). 
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SUNROOF 
DESCRIPTION 


% 
EXPLODED VIEW 


81797ac4 


1 - DRAIN TROUGH 

2 - GLASS ASSEMBLY 

3 - SUN SHADE 

4 - WIND DEFLECTOR 

5 - MOTOR 

6 - MOTOR SCREWS (3) 3 N-m (26 іп. Ibs.) 

7 - GLASS ASSEMBLY SCREWS (4) 3.5 М.т (31 in. Ibs.) 
8 - FRAME ASSEMBLY 
9 - BRACKETS 
10 - END CAPS 


WARNING: Keep fingers and other body parts out of sunroof opening at all times. 
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The sunroof features a power sliding glass panel and а sunshade which can be manually positioned anywhere 
along its travel, rearward of glass panel front edge. 


The sunroof is electrically operated from two switches located on the windshield header, between the map lamp. To 
operate the sunroof the ignition switch must be in either the Accessory or On/Run position. One switch (vent) is a 
push button type and opens the sunroof to the vent position only. The other switch (open/close) is a rocker type for 
opening and closing the sunroof. Pressing and releasing the open button once the sunroof will express open and 
the wind deflector will raise. If the button is pressed a second time the sunroof will stop in that position. Pressing 
and holding the close button will close the sunroof. If the close button is released the sunroof will stop in that posi- 
tion. Also, by pressing the close button the sunroof will close automatically. 


SUNROOF OPERATION INSTRUCTIONS 


SWITCH INPUTS 


CLOSE VENT 


OPEN 


FULL VENT 


VENT RANGE 


FULL OPEN 


1. Push and hold switch 
until glass stops in flush 
closed position glass will 
then express open 


2. Press switch for less 
than 0.65 seconds for 
express to full open. 


1. Push and hold switch 
until glass passes through 
flush closed position. 
Glass will then open 


2. Press switch for less 
than 0.65 seconds for 
express to full open. 


1. Press switch for less 
than 0.65 seconds for 
express to full open. 


2. Press switch for more 
than 0.65 seconds and 
glass will stop when 
switch is released 


Мо action 


1. Push and hold switch 
until glass stops in flush 
closed position. 


2. Press switch for less 
than 0.65 seconds for 
express to flush closed. 


1. Push and hold switch 
until glass stops in flush 
closed position. 


2. Press switch for less 
than 0.65 seconds for 
express to flush closed. 


No action 


1. Press and hold switch 
until glass stops in flush 
closed position or 
anywhere in between. 


2. Press switch for less 
than 0.65 seconds for 
express to flush closed. 


No action 


1. Push and hold switch 
until glass stops in full 
vent position. 


2. Press switch for less 
than 0.65 seconds for 
express to full vent. 


1. Press and hold switch. 
Glass will travel through 
flush closed to full vent. 
Glass will stop when 
switch is released or when 
fully vented. 


2. Press switch for less 
than 0.65 seconds for 
express to full vent. 


1. Press and hold switch. 
Glass will travel through 
flush closed to full vent. 
Glass will stop when 
switch is released. 


2. Press switch for less 
than 0.65 seconds for 
express to full vent. 
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DIAGNOSIS AND TESTING 
WATER DRAINAGE AND WIND NOISE DIAGNOSIS 


The sliding glass panel is designed to seal water entry with a snug fit between the roof and the seal. The fit can be 
checked by inserting a piece of paper between the roof and the seal. The piece of paper should have some resis- 
tance when pulled out when the glass panel is in the closed position. The sunroof housing will drain off a minimum 
amount of water. Excessive wind noise could result if the gap clearances are exceeded. The sunroof glass panel 
may need to be adjusted. Refer to Sunroof Glass Panel Adjustment for proper procedures. 


Adequate drainage is provided by a drain trough in the sunroof housing which encircles the sliding glass panel and 
leads to drain hoses. If a wet headliner or other water leak complaints are encountered, before performing any 
adjustments, first ensure that the drainage system is not plugged or disconnected. Use a pint container to pour 
water into the sunroof housing drain trough. If water flow is restricted, use compressed air to blow out any material 
plugging the drain system. Retest system again. 


To further check for a disconnected drain hose: 
1. Remove A-pillar trim, sun visors, and map lamps/mini console. 


2. Lower headliner as necessary to gain access to sunroof housing drain tubes. (Refer to 23 - BODY/INTERIOR/ 
HEADLINER - REMOVAL) 


3. Repair as necessary. 
4. Install headliner. (Refer to 23 - BODY/INTERIOR/HEADLINER - INSTALLATION) 


DIAGNOSTIC PROCEDURES 


Before beginning sunroof diagnostics verify that all other power accessories are in proper operating condition. Refer 
to Sunroof Diagnostic Chart for possible causes. If not, a common electrical problem may exist. Refer to Wiring 
Diagrams, in this publication for circuit, splice and component descriptions. Check the condition of the circuit pro- 
tection (20 amp circuit breaker in cavity 19 of the Junction Block). Inspect all wiring connector pins for proper 
engagement and continuity. Check for battery voltage at the power sunroof drive motor, refer to Wiring Diagrams, for 
circuit information. If battery voltage of more than 9 volts is detected at the drive motor, proceed with the following 
tests (the drive motor will not operate at less than 9 volts). 


Before beginning diagnosis for wind noise or water leaks, verify that the problem was not caused by releasing the 
control switch before the sunroof was fully closed. The sunroof module has a water-management system. If how- 
ever, the sunroof glass is in a partial closed position, high pressure water may be forced beyond the water man- 
agement system boundaries and onto the headlining. 


SUNROOF DIAGNOSIS CHART 


SYMPTOM POSSIBLE CAUSE 


Sunroof motor inoperative. Faulty control switch. 


Faulty circuit ground between sunroof drive motor, control 
switch, and body harness. 


Faulty power circuit between sunroof drive motor, control 
switch, and body harness. 


Faulty drive motor. 

Faulty drive motor electrical connector. 
Audible whine when switch is depressed, Faulty drive motor. 
sunroof does not operate. Binding cable. 


Audible clicking or ratcheting when switch is Broken or worn drive cable. 
pressed, sunroof does not operate. Worn drive motor gear. 


Mechanisms not synchronized. 
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ЗУМРТОМ POSSIBLE CAUSE 


Sunroof vents and opens, but does not close. Binding cable. 
Faulty circuit. 
Faulty control switch. 
Faulty drive motor. 
Broken trough guide 
Sunroof vents, but does not open. Binding cable or mechanism. 
Faulty circuit. 
Faulty switch. 
Faulty drive motor. 
Sunroof does not vent. Binding cable or mechanism. 
Faulty circuit. 
Faulty control switch. 
Faulty drive motor. 


Sunroof water leak. Drain tubes clogged or kinked or disconnected from the 
sunroof. 


Glass panel improperly adjusted. 
Faulty glass panel seal. 

Wind noise from sunroof. Front of glass panel too high or rear too low. 
Wind deflector not deploying. 


Glass not centered in opening. 


Faulty glass panel seal. 


Rattles from open sunroof while driving. Loose or broken attaching hardware. 
Worn or broken mechanism. 


Sunroof does not stop in the fully closed Drive motor has lost position of glass, teach procedure required 
position. to reprogram drive motor. Refer to sunroof drive motor teach 
procedure. 


23-196 ЭИМНООС-------------------------------------РМ 


CONTROL SWITCH 
DESCRIPTION 


Vehicles equipped with a power sunroof utilize an sunroof control switch. On this model, the sunroof control switch 
is located in the overhead console, in between the two reading lamps. The switch is mounted in the overhead con- 
sole with four plastic retaining tabs, molded into the switch housing. 


This switch incorporates six selections of operation open, auto open, close, auto close, auto vent and vent. The 
individual switches in the sunroof control switch unit cannot be repaired. If one switch is damaged or faulty, the 
entire sunroof control switch unit must be replaced. 


OPERATION 


With the operation of the sunroof control switch, voltage is directed to the sunroof motor, through the switch contacts 
or control module. If the control switch is depressed and held depressed the voltage signal is controlled manually 
through the switch contacts, so when the switch is released the sunroof stops. 


Refer to the Owner's Manual for more information on the operation of the sunroof switch and system. 


DIAGNOSIS AND TESTING 
CONTROL SWITCH 


The following test will determine if the sunroof control switch is operating properly. 


1. Remove the overhead console from the headliner (Refer to 8 - ELECTRICAL/OVERHEAD CONSOLE - 
REMOVAL). 


2. Remove the sunroof control switch from the overhead console (Refer to 23 - BODY/SUNROOF/CONTROL 
SWITCH - REMOVAL). 


3. Using an ohmmeter, test the switch terminals for proper continuity using the table below. If any of the terminals 
do not show proper continuity, replace the sunroof control switch. 


SWITCH POSITION (DEPRESSED) CONTINUITY BETWEEN TERMINALS 
VENT) 


OPEN (AUTO) 
CLOSE (AUTO 


REMOVAL 


1. Disconnect and isolate the negative battery cable. 


2. Remove the overhead console from the headliner (Refer to 8 - ELECTRICAL/OVERHEAD CONSOLE - 
REMOVAL). 


3. Disconnect the sunroof control switch electrical connector. Depress the connector retaining tab and pull the con- 
nector straight out. 


4. To remove the switch from the overhead console, push on the back of the switch until it comes free from the 
overhead console. 


INSTALLATION 


1. Install the switch in the overhead console assembly. Be certain the switch is securely snapped in place. 


2. Connect the sunroof control switch electrical connector. Be certain the switch connector is securely snapped in 
place. 


3. Install the overhead console (Refer to 8 - ELECTRICAL/OVERHEAD CONSOLE - INSTALLATION). 
4. Connect the negative battery cable. 
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DEFLECTOR-WIND 
REMOVAL 


1. Open the sunroof glass to the full open position. 


2. Press the spring lock (1) with a small flat bladed 
tool and push the wind deflector (2) reward to 
release from the car top opening. 


. Repeat the previous step on the opposite side. 


Co 


4. Rotate the wind deflector (1) up and release from 
the mounting hole (2) in the sunroof frame. 


INSTALLATION 


1. Position the wind deflector springs (1) into the 
mounting holes (2) in the sunroof frame. 


2. Rotate forward and down into position. 
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3. Slide the wind deflector and spring (1) forward 
under the car top lip and make sure the spring lock 
© © 


PM 

snaps into place (2) fully. = o " 
о = 

| й 

ал Е 
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GLASS 
REMOVAL 


1. 


Slide sunshade rearward to the open position. 


2. Move the glass panel to the closed position. 
3. 
4. Lift off glass panel and remove from vehicle. 


Remove the four glass panel screws (1). 


INSTALLATION 


1. 
2. 
3. 


Position glass panel (2) on to mechanism lift arm. 
Start the four attaching screws (1). 


Center glass in opening by running a business card 
around the glass. 


. Adjust glass panel. (Refer to 23 - BODY/SUN- 


ROOF/GLASS PANEL - ADJUSTMENTS) 
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ADJUSTMENTS 
SUNROOF GLASS PANEL ADJUSTMENT 


1. Move the sunshade rearward to the open position. 

2. Move the sunroof glass panel to the fully closed 
position. 

3. Adjust the glass one corner at a time. 


a. Loosen four glass screws (1). 


b. Lift glass assembly and align the top of the 
glass panel to the top of the roof panel. 


с. Tighten screw to 3.5 N-m (31 in. 108.). 


d. Repeat steps a. and b. for each corner of the 
glass panel. 


e. When properly adjusted, the front of the glass 
panel is 1.0 mm (0.04 in.) to 2.0 mm (0.08 in.) 
lower than the roof surface and the rear edge 
of the glass panel is 1.0 mm (0.04 in.) to 2.0 
mm (0.08 in.) higher than the roof surface. 


NOTE: When properly adjusted, the front of the 
glass panel (3) is 1.0 mm (0.04 in.) to 2.0 mm (0.08 
in.) lower than the roof surface (2). 


PM 
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BN 


РМ 


NOTE: When properly adjusted, Ше rear edge of 
the glass panel (3) is 1.0 mm (0.04 in.) to 2.0 mm 
(0.08 in.) higher than the roof surface (2). 


4. Verify sunroof operation and alignment. Check fit 
and re-adjust as necessary. 
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HOSE-DRAIN 
REMOVAL 


1. Drop down the headliner as necessary to gain 
access to the drain hoses (Refer to 23 - BODY/IN- 
TERIOR/HEADLINER - REMOVAL). 

2. Disconnect the front hoses (2) from the sunroof 
assembly (1). 


3. Release the support clips (8) and disconnect the 
lower grommet and remove the hose. 


4. Disconnect the rear hoses (2) from the sunroof 
assembly (1) and release the support clips (3). 
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5. Separate the remaining support clips (1). 


6. Disconnect the grommet (2) from the body (3) and 
remove the rear hoses as necessary. 


INSTALLATION 


1. Install the rear hoses (4) and connect the grom- 
mets (2) to the body (3). 


2. Connect the support clips (1). 
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3. Route the hose as required and connect the 
remaining support clips (3). 
4. Connect the hoses (2) to the sunroof assembly (1). 


5. Connect the front hose lower grommet to the body. 


6. Connect the front hose (2) to the sunroof assembly 
(1) and connect the support clips (3). 
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MODULE/FRAME ASSEMBLY 
REMOVAL 


1. Move glass panel to fully closed position. 
2. Disconnect and isolate negative battery cable (4). 


3. Remove control switch (Refer to 23 - BODY/SUN- 
ROOF/CONTROL SWITCH - REMOVAL). 


4. Remove headliner (Refer to 23 - BODY/INTERIOR/ 
HEADLINER - REMOVAL). 


5. Disconnect the electrical connector. 


6. Disconnect drain tubes (2) from sunroof housing 


(1). 


SUNROOF 


23 - 205 


81796ec6 


81796ее8 


23-206 ЭМНОО-------------------------------------РМ 


81796ebe 


7. Remove two module side bracket (4) bolts (6) and loosen the six remaining fasteners (3). 

8. Remove the six (3) fasteners attaching sunroof module assembly (1) to roof panel. 

9. Remove the glass panel (Refer to 23 - BODY/SUNROOF/GLASS PANEL - REMOVAL). 

10. Remove the sunshade (Refer to 23 - BODY/SUNROOF/SUNSHADE - REMOVAL). 

11. Remove the drive motor (Refer to 23 - BODY/SUNROOF/DRIVE MOTOR - REMOVAL). 

12. Remove the wire harness. 

13. Remove the trough guides (Refer to 23 - BODY/SUNROOF/GUIDE ASSEMBLY - REMOVAL). 


INSTALLATION 
NOTE: Mk Sunroof assembly shown, PM similar. 


Install the trough guides (Refer to 23 - BODY/SUNROOF/TROUGH GUIDE ASSEMBLY - INSTALLATION). 
Install the drive motor (Refer to 23 - BODY/SUNROOF/DRIVE MOTOR - INSTALLATION). 

Install the sunshade (Refer to 23 - BODY/SUNROOF/SUNSHADE - INSTALLATION). 

Install the glass panel (Refer to 23 - BODY/SUNROOF/GLASS PANEL - INSTALLATION). 
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. Raise rear end of sunroof module assembly (1) and guide into position and start the six fasteners (3). 
. Visually line up the alignment guide holes (2) with the guide holes in the roof of the vehicle. 

. Tighten the six fasteners (3) to 9 N-m (80 in. Ю5.). 

. Tighten the two side bracket fasteners (6) to 9 N-m (80 in. Ibs.). 

. Connect the drain tubes (2) to the assembly (1). 


о ON о сл 
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10. Connect the electrical connector. Z 5 > Ф 
=> N 


1. 


15: 
16. 


Ws 
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Connect battery negative cable (4). 


8140d0a3 


. Test sunroof operation, adjust glass as necessary. (Refer to 23 - BODY/SUNROOF/GLASS PANEL - ADJUST- 


MENTS) 


. Partially install the headliner and connect the sunroof wiring electrical connectors. (Refer to 23 - BODY/INTE- 


RIOR/HEADLINER - INSTALLATION) 


. Temporarily install sunroof switch and perform the sunroof motor teach procedure. (Refer to 23 - BODY/SUN- 


ROOF/DRIVE MOTOR - STANDARD PROCEDURE - TEACH PROCEDURE) 
Complete headliner installation. (Refer to 23 - BODY/INTERIOR/HEADLINER - INSTALLATION) 
Verify correct sunroof operation. 
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MOTOR-SUNROOF - W/CONTROL UNIT 


STANDARD PROCEDURE 
DRIVE MOTOR TEACH PROCEDURE 
REPLACEMENT DRIVE MOTOR 


1. 


4. 


Press and hold the sunroof switch open until the sunroof glass fully opens, automatically reverses direction, and 
stops at a position just forward of the full open position. 


. Release sunroof switch. 
. Within five seconds of releasing sunroof switch, press and hold the sunroof switch open again until the sunroof 


glass closes, goes into vent position, and then finally stops in the closed position. 
Release sunroof switch. Sunroof will now operate normally. 


ORIGINAL DRIVE MOTOR 


1. 
2. 
3. 


4. 
5. 


6. 


Press and hold sunroof switch open until the sunroof glass opens and stops. 
Release sunroof switch. 


Press and hold sunroof switch open once again for at least 10 seconds. After 10 seconds of pressing the switch 
open, the sunroof glass will automatically move and stop at a new location. 


Release sunroof switch. 


Within five seconds of releasing the sunroof switch, press and hold the switch open again until the sunroof glass 
closes, goes into vent position, and then finally stops in the closed position. 


Release sunroof switch. The sunroof will now operate normally. 


REMOVAL 


1. 


. Disconnect the electrical connector (1). 
. Remove three motor assembly attaching screws (4) 


Remove headliner. (Refer to 23 - BODY/INTERI- 
OR/HEADLINER - REMOVAL) 


from bottom side of motor assembly (3) and 
remove motor assembly from the motor bracket. 
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INSTALLATION 


1. № sunroof was open when drive motor was 
removed, carefully move glass panel into closed - (1) 
position and remove glass panel. (Refer to 23 - 

BODY/SUNROOF/GLASS PANEL - REMOVAL) f / чата 


2. Set lifter arm timing by manually sliding the mech- SSS 


Ге 
anisms (1) in the track until timing holes in Ше trol- — AT S 


lies are aligned with the timing holes in the lifter SDH 
arm cams (2) and insert pins (3) into the mecha- J-E 


; ; ; + = OR 
nisms to hold mechanisms in closed position. Ma c © 
2 4] c | 
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3. Place motor (3) into position and install screws (4) 


attaching motor to bracket (2). 
4. Tighten the screws (4) to З N-m (26 in. 16$.). 


5. If sunroof glass panel was removed previously, 
remove the timing pins and install the sunroof glass 
panel. (Refer to 23 - BODY/SUNROOF/GLASS 
PANEL - INSTALLATION) 


6. Partially install the headliner and connect the sun- 
roof wiring electrical connectors. (Refer to 23 - 
BODY/INTERIOR/HEADLINER - INSTALLATION) 


7. Temporarily install sunroof switch and perform the 
sunroof motor teach procedure. (Refer to 23 - 
BODY/SUNROOF/DRIVE MOTOR - STANDARD 
PROCEDURE - TEACH PROCEDURE) 


8. Test sunroof operation, adjust glass as necessary. 91038549 
(Refer to 23 - BODY/SUNROOF/GLASS PANEL - 
ADJUSTMENTS) 


9. Complete the headliner installation. (Refer to 23 - BODY/INTERIOR/HEADLINER - INSTALLATION) 
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SEAL-SUNROOF GLASS 
REMOVAL 


1. 


Remove sunroof glass panel (Refer to 23 - BODY/ 
SUNROOF/GLASS PANEL - REMOVAL). 


. Place glass panel on clean work area with the top 


side up. Support the glass assembly from under- 
side to avoid bending or otherwise damaging the 
mounting tabs. 


. Grasp the seal (1) and pull seal away from the 


glass panel (2). The seal is a one piece seal. 


INSTALLATION 


NOTE: Always position seal seam on center of the 
passenger side of glass panel. 


1. 
2. 


Place seal (1) into position. 

Seat the seal into the glass channel fully. Using 
care working the seal around the glass (2), being 
careful not to over stretch the seal while installing. 


. Install the glass panel (Refer to 23 - BODY/SUN- 


ROOF/GLASS PANEL - INSTALLATION). 


SUNROOF 23-211 


81799181 
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23-212  SUNROOF 


SUNSHADE 


REMOVAL 


1. Remove the drain trough. (Refer to 23 - BODY/ 
SUNROOF/TROUGH-DRAIN - REMOVAL) 


2. Push up the front center of the sunshade (1) to pop 
out the front two feet. 


3. Rotate the sunshade (2) so that the other feet (1) 
are removed from the guide track. 


PM 


8142fe05 


81421е06 


РМ 


INSTALLATION 


1. Verify the sunshade track is free of obstructions 
like the trim lace/ring. 

2. Start with sunshade (2) at an angle with one foot 
(1) in the track. 

3. Rotate the sunshade so the other rear foot is in the 
track as well as the 2 other feet (3) on the same 
side as the first foot. 


4. To insert the remaining two feet (2) apply force to 
the middle front of sunshade (3) and guide them 
into the track. 

5. Check that all the feet are in the right track and 
verify sunshade operation. 

6. Install the drain trough. (Refer to 23 - BODY/SUN- 
ROOF/TROUGH-DRAIN - INSTALLATION) 
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23-214 SUNROOF 


TROUGH 


REMOVAL 


1. Remove the glass (Refer to 23 - BODY/SUN- 
ROOF/GLASS - REMOVAL). 


2. Separate the trough pins (3) from the glass lift 
mechanisms (1). 


3. Slide trough (1) to one side and push down on the 
center of the trough until the guide shoe tab (3) 
releases from the track (2). 

4. Slide the trough in the opposite direction to release 


the other shoe and lift the trough out of the sunroof 
opening. 


PM 
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INSTALLATION 


1. Insert one of the trough guides (3) and guide shoe 
(2) into the track. 

2. Push down on the center of the trough (1) to flatten 
it out and install the remaining trough guide (3) and 
guide shoe (2) into the track. 


3. Install the trough guide pins into the glass lift 
mechanism (3) and seat fully. 

4. Install the glass (Refer to 28 - BODY/SUNROOF/ 
GLASS PANEL - INSTALLATION). 


SUNROOF 23 - 215 
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GAP AND FLUSH 


SPECIFICATIONS 
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DESCRIPTION FIGURE 
BODY GAP AND FLUSH 


РМ 


23-218 BODY STRUCTURE 
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Fig. 1 BODY GAP AND FLUSH 
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NOTE: АП measurements аге іп mm. 
е О/Е = Over Flush 
e ШЕ = Under Flush 


1 Fascia to Hood 5.0 +/- 1.5 Fascia U/F 2.40 Y = 0 
Parallel within 2.0 ЧЕ 2.7 @ Y = 300 в 
4.75 +/-1.5 within 2.0 
2 Fender to Hood 5.0 +/- 1.2 Fender U/F U/D 1.0 and C/C 1.4 
3 Headlamp to Fender 2.0 +/- 1.7 Headlamp U/F 1.0 +/- 2.0 
4 “A” Pillar to Fender 3.0 +/- 1.0 +/- 1.5 
5 


Front Door to Rear Door 4.5 +/- 1.2 Flush above belt and 
Parallel within 1.5 Front Door O/F 1.0 
C within 2.0 
Below belt 1.5 


Fuel Filler Door to Body 3.0 +/- 0.8 Fuel Door U/F 0.5 +/- 0.75 
7 Rear Door to Body Side 4.5 +/- 1.2 1 
БАНЫ Parallel within 1.2 C within 1.5 
Fender to Front Door 4.5 +/- 1.0 Fender O/F 1.0 +/-1.0 
Fascia to Fender Net + 1.0 Fascia U/F 1.0 +/- 1.0 
| NN 


10 Headlamp to Fascia C/C 2.0 +/- 2.0 
U/D Net to 4.5 
Nom - 2.5 
Parallel within 2.5 


Grille to Fascia U/D Net + 1.0 Grille U/F 3.0 +/- 1.0 


Liftgate to Roof 6.0 +/- 1.5 Liftgate U/F 1.0 +/- 1.2 
Parallel within 2.0 C within 2.0 


13 Body Side to Door 4.5 +/- 1.2 Воду Side O/F 1.9 +/- 1.2 
Header Parallel within 1.2 C within 1.5 


15 Sill to Doors 6.0 +/- 1.5 Sill O/F 2.8 +/-2.0 

16 Fascia to Body Side Net to 1.0 Fascia U/F 1.0 +/- 1.0 
ПИ И ИИ ПН 

17 Tail Lamp to Fascia Net to 3.0 +/- 2.0 
УУ | еме | 


Тай Lamp to Liftgate 4.0 +/- 2.0 Tail Lamp O/F 1.0 +/- 2.0 


12 
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DIMENSION DESCRIPTION 


Fascia to Liftgate U/D 6.0 +/- 2.0 Fascia O/F 1.0 +/- 1.7 


Parallel within 2.0 
C/C 4.0 +/- 2.0 
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INDEX 


DESCRIPTION FIGURE 
ENGINE BOX 
FRONT DOOR OPENING 


LIFTGATE OPENING 
LIFTGATE WINDOW OPENING 
REAR DOOR OPENING 


REAR QUARTER WINDOW OPENING 
WINDSHIELD OPENING 
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ALL DIMENSIONS ARE IN MILLIMETERS 
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Fig. 2 ENGINE BOX 
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ALL DIMENSIONS ARE IN MILLIMETERS 
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Fig. 3 FRONT DOOR OPENING 
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Fig. 5 LIFTGATE WINDOW OPENING 
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Fig. 6 REAR DOOR OPENING 
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ALL DIMENSIONS ARE IN MILLIMETERS 
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Fig. 7 REAR QUARTER WINDOW OPENING 


ALL DIMENSIONS ARE IN MILLIMETERS 
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Fig. 8 WINDSHIELD OPENING 
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SEALER LOCATIONS 
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INDEX 


DESCRIPTION 
METHODS OF APPLYING AUTO BODY SEALER | 9 __ | 
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HOLD GUN NOZZLE IN DIRECTION OF 
ARROW IN ORDER TO EFFECTIVELY SEAL 


METAL JOINTS. 


| 2 METAL THICKNESS 


3 METAL THICKNESS 


> 


IS INEFFECTIVE. 


3 METAL THICKNESS 


SEALER MUST BE APPLIED 


EXPOSED SURFACE —>] AS ILLUSTRATED. ТО LOCK 
Ah a 


WORK SEAL ON METAL 


SURFACE TO GET GOOD 

ADHESIVE. EDGE MUST —3 

BE FEATHERED AS CL. HIDDEN EXPOSED. (ДИ 
SHOWN. ВАСЕ SURFACE “А, | 


222222272 


SEAL BEYOND HOLE. 


SYMBOLS 
THUMBGRADEABLE SEALER 
EXTRUDABLE THERMOPLASTIC 


EXPOSED THERMOPLASTIC SEALANT 
HIDDEN SEALANT 


DO NOT HOLD GUN NOZZLE IN DIRECTION 
OF ARROW. SEALER APPLIED AS SHOWN 


2 METAL THICKNESS 


“ч. SEALER 
INCORRECTLY 


| HIDDEN SURFACE 
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Fig. 9 BODY LOCATIONS 
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Fig. 11 DASH/FRONT FLOOR PLAN 
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Fig. 13 DASH/STEERING SHAFT BRACKET 
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Fig. 15 FRONT WHEELHOUSE 
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Fig. 17 REAR WHEELHOUSES 


РМ--------------------------------------ВОРУӘТН/СТИВЕ 23-233 


RIGHT SIDE ONLY 
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Fig. 19 ROOF/ROOF REAR UPPER HEADER 
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RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 
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Fig. 20 ROOF/BODY SIDE APERTURE 
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Fig. 21 LEFT REAR INNER QUARTER PANEL 
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Fig. 22 UNDERBODY 
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Fig. 23 UPPER COWL TOP/COWL SIDE 
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SIDEMEMBER ASSEMBLY (1 OF 2) 
SIDEMEMBER ASSEMBLY (2 OF 2) 
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Fig. 26 BODY COMPLETE (2 OF 3) 
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Fig. 27 BODY IN WHITE (3 OF 3) 
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Fig. 28 PLENUM ASSEMBLY 
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Fig. 30 ROOF WITHOUT SUNROOF (2 OF 2) 
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Fig. 31 SIDEMEMBER ASSEMBLY (1 OF 2) 
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Fig. 32 SIDEMEMBER ASSEMBLY (2 OF 2) 
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BODY SIDE APERTURE - COMPLETE (8 OF 8 
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DESCRIPTION FIGURE 
FRONT FLOOR ASSEMBLY (3 OF 4) 


FRONT FLOOR ASSEMBLY (4 OF 4) 
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LEFT SIDE TYPICAL 


8164dbe7 


Fig. 33 BODY IN WHITE (1 OF 12) 
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W2 -WELDING OF 2 PARTS 
W3 -WELDING OF 3 PARTS 


RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 
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Fig. 34 BODY IN WHITE (2 OF 12) 


W2 -WELDING OF 2 PARTS 
W3 -WELDING OF 3 PARTS 
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Fig. 35 BODY IN WHITE (3 OF 12) 
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LEFT SIDE TYPICAL 
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Fig. 37 BODY IN WHITE (5 OF 12) 
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W2 - WELDING OF 2 PARTS 
МЗ -WELDING OF 3 PARTS 


RIGHT SIDE ONLY 
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Fig. 39 BODY IN WHITE (7 OF 12) 
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W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 


RIGHT SIDE SHOWN, 
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W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 
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Fig. 41 BODY IN WHITE (9 OF 12) 
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Fig. 43 BODY IN WHITE (11 OF 12) 
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W2 - WELDING OF 2 PARTS 
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Fig. 44 BODY IN WHITE (12 OF 12) 
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Fig. 45 BODY SIDE APERTURE (1 OF 4) 
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W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 
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LEFT SIDE TYPICAL 


w2 EXCEPT AS NOTED 
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W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 


RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 
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Fig. 47 BODY SIDE APERTURE (3 OF 4) 
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W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 
RIGHT SIDE SHOWN, 


LEFT SIDE SIMILAR 
EXCEPT AS NOTED 


VIEW V 
(LEFT SIDE SHOWN) 
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Fig. 48 BODY SIDE APERTURE (4 OF 4) 


W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 


RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 
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Fig. 49 BODY SIDE APERTURE - COMPLETE (1 OF 8) 
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RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 
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W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 


RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 


VIEW A 


Fig. 51 BODY SIDE APERTURE - COMPLETE (3 OF 8) 
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RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 
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W2 - WELDING OF 2 PARTS 
МЗ - WELDING OF 3 PARTS 


RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 
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Fig. 53 BODY SIDE APERTURE - COMPLETE (5 OF 8) 
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RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 
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Fig. 54 BODY SIDE APERTURE - COMPLETE (6 OF 8) 
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W3 - WELDING OF 3 PARTS 
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LEFT SIDE TYPICAL 
EXCEPT AS NOTED 
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Fig. 55 BODY SIDE APERTURE - COMPLETE (7 OF 8) 
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Fig. 56 BODY SIDE APERTURE - COMPLETE (8 OF 8) 
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Fig. 57 INNER BODY SIDE APERTURE (1 OF 7) 
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Fig. 58 INNER BODY SIDE APERTURE (2 OF 7) 


W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 
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Fig. 59 INNER BODY SIDE APERTURE (3 OF 7) 
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Fig. 61 INNER BODY SIDE APERTURE (5 OF 7) 
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Fig. 63 INNER BODY SIDE APERTURE (7 OF 7) 
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Fig. 65 OUTER BODY SIDE APERTURE (2 OF 3) 
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23-262 BODY ӨТВУСТУНЕ------------------------РМ 
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Fig. 66 OUTER BODY SIDE APERTURE (3 OF 3) 
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W3 - WELDING OF 3 PARTS 
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LEFT SIDE TYPICAL 
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Но. 67 REAR FLOOR (1 OF 7) 
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Fig. 68 REAR FLOOR (2 OF 7) 
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W3 - WELDING OF 3 PARTS 
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Fig. 69 REAR FLOOR (3 OF 7) 
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Fig. 70 REAR FLOOR (4 OF 7) 
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Fig. 71 REAR FLOOR (5 OF 7) 
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Fig. 72 REAR FLOOR (6 OF 7) 
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W3 - WELDING OF 3 PARTS 
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Fig. 73 REAR FLOOR (7 OF 7) 
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Fig. 74 REAR FLOOR ASSEMBLY (1 OF 14) 
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Fig. 75 REAR FLOOR ASSEMBLY (2 OF 14) 
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Fig. 77 REAR FLOOR ASSEMBLY (4 OF 14) 
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Fig. 78 REAR FLOOR ASSEMBLY (5 OF 14) 
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Fig. 79 REAR FLOOR ASSEMBLY (6 OF 14) 
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Fig. 80 REAR FLOOR ASSEMBLY (7 ОЕ 14) 


W2 - WELDING OF 2 PARTS 
МЗ - WELDING OF З PARTS 
* RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 
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Fig. 81 REAR FLOOR ASSEMBLY (8 OF 14) 
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Fig. 82 REAR FLOOR ASSEMBLY (9 OF 14) 
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Fig. 83 REAR FLOOR ASSEMBLY (10 OF 14) 
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Fig. 84 REAR FLOOR ASSEMBLY (11 OF 14) 
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W3 - WELDING OF 3 PARTS 
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Fig. 85 НЕАН FLOOR ASSEMBLY (12 OF 14) 
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Fig. 86 REAR FLOOR ASSEMBLY (13 OF 14) 


W2 - WELDING OF 2 PARTS 
МЗ - WELDING OF 3 PARTS 
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Fig. 87 REAR FLOOR ASSEMBLY (14 OF 14) 
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Fig. 89 ROOF WITHOUT SUNROOF (2 OF 2) 
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Fig. 90 SIDEMEMBER ASSEMBLY (1 OF 17) 


W2 - WELDING OF 2 PARTS 
МЗ - WELDING OF 3 PARTS 
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LEFT SIDE TYPICAL 
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Fig. 91 SIDEMEMBER ASSEMBLY (2 OF 17) 
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Fig. 92 SIDEMEMBER ASSEMBLY (3 OF 17) 


W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 
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Fig. 93 SIDEMEMBER ASSEMBLY (4 OF 17) 
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Fig. 95 SIDEMEMBER ASSEMBLY (6 OF 17) 
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Fig. 96 SIDEMEMBER ASSEMBLY (7 OF 17) 
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Fig. 97 SIDEMEMBER ASSEMBLY (8 OF 17) 
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Fig. 99 SIDEMEMBER ASSEMBLY (10 OF 17) 
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Fig. 100 SIDEMEMBER ASSEMBLY (11 OF 17) 
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Fig. 101 SIDEMEMBER ASSEMBLY (12 OF 17) 
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W3 - WELDING OF 3 PARTS 


LEFT SIDE ONLY 


VIEW B 
816111de 


Fig. 102 SIDEMEMBER ASSEMBLY (13 OF 17) 


W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 


LEFT SIDE ONLY 
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Fig. 103 SIDEMEMBER ASSEMBLY (14 OF 17) 
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Но. 105 SIDEMEMBER ASSEMBLY (16 OF 17) 
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Fig. 107 DASH PANEL (1 OF 2) 
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Fig. 108 ПАЗН PANEL (2 ОЕ 2) 
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W3 - WELDING OF 3 PARTS 
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Fig. 109 FRONT RAILS (1 OF 13) 
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Fig. 110 FRONT RAILS (2 OF 13) 
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Fig. 111 FRONT RAILS (3 OF 13) 
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Fig. 112 FRONT RAILS (4 OF 13) 
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Fig. 113 FRONT RAILS (5 OF 13) 
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Fig. 114 FRONT RAILS (6 OF 13) 
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Fig. 116 FRONT RAILS (8 OF 13) 
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Fig. 118 FRONT RAILS (10 OF 13) 
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Fig. 119 FRONT RAILS (11 OF 13) 


W2 - WELDING OF 2 PARTS 
МЗ - WELDING OF З PARTS 
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LEFT SIDE TYPICAL 
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Fig. 120 FRONT RAILS (12 OF 12) 
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Fig. 121 FRONT RAILS (13 OF 13) 
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Fig. 122 ENGINE BOX (1 OF 10) 
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Fig. 123 ENGINE BOX (2 OF 10) 
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Fig. 124 ENGINE BOX (3 OF 10) 
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Fig. 125 ENGINE BOX (4 OF 10) 
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Fig. 126 ENGINE BOX (5 OF 10) 
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Fig. 127 ENGINE BOX (6 OF 10) 
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Fig. 128 ENGINE BOX (7 OF 10) 
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Fig. 129 ENGINE BOX (8 OF 10) 
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Fig. 130 ENGINE BOX (9 OF 10) 
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Fig. 132 PLENUM (1 OF 4) 
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Fig. 133 PLENUM (2 OF 4) 
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Fig. 134 PLENUM (3 OF 4) 
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Fig. 135 PLENUM (4 OF 4) 


W2 
w3 


WELDING OF 2 PARTS 
WELDING OF 3 PARTS 


RIGHT SIDE ONLY 


815e7d13 


Fig. 136 PLENUM/DASH (1 OF 6) 
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Fig. 138 PLENUM/DASH (3 OF 6) 
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Fig. 140 PLENUM/DASH (5 OF 6) 


РМ--------------------------------------ВОРУӘЭТН/СТИВЕ 23-305 


W2 - WELDING ОҒ 2 PARTS 
W3 - WELDING OF 3 PARTS 


Въ < 
YO ar 
SS 


5 


815е7930 


Fig. 141 PLENUM/DASH (6 OF 6) 
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Fig. 142 UNDERBODY - COMPLETE (1 OF 11) 
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Fig. 143 UNDERBODY - COMPLETE (2 OF 11) 
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Но. 144 UNDERBODY - COMPLETE (3 OF 11) 
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Fig. 145 UNDERBODY - COMPLETE (4 OF 11) 
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Fig. 146 UNDERBODY - COMPLETE (5 OF 11) 
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Fig. 147 UNDERBODY - COMPLETE (5 OF 11) 
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Fig. 148 UNDERBODY - COMPLETE (6 OF 11) 
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Fig. 149 UNDERBODY - COMPLETE (7 OF 11) 
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Fig. 151 UNDERBODY - COMPLETE (9 OF 11) 
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Fig. 152 UNDERBODY - COMPLETE (10 OF 11) 
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Fig. 153 UNDERBODY - COMPLETE (11 OF 11) 
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Fig. 154 ENGINE BOX - COMPLETE (1 OF 4) 
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Fig. 155 ENGINE BOX - COMPLETE (2 OF 4) 
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Fig. 156 ENGINE BOX - COMPLETE (3 OF 4) 
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W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 


RIGHT SIDE SHOWN, 
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Fig. 159 FRONT FLOOR ASSEMBLY (2 OF 4) 
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W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 


RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 
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Fig. 160 FRONT FLOOR ASSEMBLY (3 OF 4) 


W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 
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Fig. 161 FRONT FLOOR ASSEMBLY (4 OF 4) 
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B1001—A/C SWITCH REQUEST INPUT CIRCUIT LOW (ССМ) 


HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS 24-3 
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| CLUSTER 


CONTROL-A/C- 
HEATER 


5 DEFROST 1 
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1 RECIRC 

8 AIC 


CONTROL- 
A/C-HEATER С1 
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Дені, 


10 соссопопосооп 
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20 осопопсос: 
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For a complete wiring diagram Refer to Section 8W. 
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е When Monitored: 
With the ignition on. 


e Set Condition: 
If the Instrument Cluster (CCN) detects voltage below 0.55 volts for 10 seconds on the (C105) HVAC MUX 
Control circuit. 


Possible Causes 


(C105) HVAC MUX CONTROL CIRCUIT SHORTED TO GROUND 
(C105) HVAC MUX CONTROL CIRCUIT SHORTED TO (Z936) GROUND CIRCUIT 


(C105) HVAC MUX CONTROL CIRCUIT SHORTED TO (C955) HVAC MUX RETURN CIRCUIT 
INSTRUMENT CLUSTER (CCN) 
A/C HEATER CONTROL 


Diagnostic Test 


1 . VERIFY DTC В1001-А/С SWITCH REQUEST INPUT CIRCUIT LOW IS ACTIVE 


Turn the ignition on. 

With the scan tool, erase DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, read DTCs. 


Does the scan tool display active: B1001-A/C SWITCH REQUEST INPUT CIRCUIT LOW? 


Yes >> Go То 2 


Мо >> The condition that caused this symptom is currently not present. Check for an intermittent condition by 
inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also, 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. Repair as necessary. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


2. CHECK FOR В1001-А/С SWITCH REQUEST INPUT CIRCUIT LOW WITH A/C HEATER CONTROL C1 
HARNESS CONNECTOR DISCONNECTED 


Turn the ignition off. 


Disconnect the A/C Heater Control C1 harness connector. 
Turn the ignition on. 

With the scan tool, erase DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, read DTCs. 


Does the scan tool display: B1001—A/C SWITCH REQUEST 
INPUT CIRCUIT LOW? 


Yes >> Go To З 


No >> Нерасе the A/C Heater Control in accordance with the Ser- 
vice Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - AIC-HEATER C1 
STANDARD PROCEDURE). 817192be 


CONTROL- 
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3. CHECK THE (C105) HVAC MUX CONTROL CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 


Disconnect the Instrument Cluster C4 harness connector. {5} 
Measure the resistance of the (C105) HVAC MUX Control circuit Ф 


between ground and the А/С Heater Control C4 harness connector. (бој 


Does the ohm meter read open circuit? 
Yes >> Со To 4 


No >> Repair the (C105) HVAC MUX Control circuit for a short to 2 ДЕ 
b 
0 


ground. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 1 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - = 
STANDARD PROCEDURE). 


гїгїгїгїгїгїгїгїгїг: 1 
оепсосососсо со 11 


ИШ 


CLUSTER C4 
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4. CHECK THE (C105) HVAC MUX CONTROL CIRCUIT FOR А SHORT TO THE (2936) GROUND CIRCUIT 8 
THE (C955) HVAC MUX RETURN CIRCUIT 


Measure the resistance between the (C105) HVAC MUX Control circuit 


and the (Z936) Ground circuit in the A/C Heater Control C1 harness 


connector. ( ) е. 
Measure the resistance between the (C105) HVAC МОХ Control circuit в трі 1 (Co) 
and the (C955) HVAC MUX Return circuit in the A/C Heater Control C1 | " d Co) 
and C4 harness connectors. “Ж A 

11 


CONTROL- 
AIC-HEATERC1 9 


Does the ohm meter read open circuit? 
LT. GRAY 


4 


А 1 
сссосо ат А 


Yes >> Нерасе Ше Instrument Cluster (ССМ) in accordance with 
the Service Information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer 


to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 0 

STANDARD PROCEDURE). an аннан ан В 
Мо >> Repair any circuits that are shorted to the (C105) HVAC 

MUX Control circuit. CLUSTER C4 


81719307 


Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
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В1002-А/С SWITCH REQUEST INPUT CIRCUIT HIGH (CCN) 


CONTROL-A/C. 
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8 AIC 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 


e Set Condition: 
If the Instrument Cluster (CCN) detects voltage above 4.5 volts for 10 seconds on the (C105) HVAC MUX 
Control circuit. 


Possible Causes 


(C105) HVAC MUX CONTROL CIRCUIT SHORTED TO VOLTAGE 
(C105) HVAC MUX CONTROL CIRCUIT OPEN 


(C955) HVAC MUX RETURN CIRCUIT OPEN 
A/C HEATER CONTROL 
INSTRUMENT CLUSTER (CCN) 


Diagnostic Test 


1 . VERIFY DTC B1002-A/C SWITCH REQUEST INPUT CIRCUIT HIGH IS ACTIVE 


Turn the ignition on. 

With the scan tool, erase DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, read DTCs. 


Does the scan tool display active: B1002-A/C SWITCH REQUEST INPUT CIRCUIT HIGH? 


Yes >> Go To2 


No >> The condition that caused this symptom is currently not present. Check for an intermittent condition by 
inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also, 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. Repair as necessary. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


2. CHECK THE (C105) HVAC MUX CONTROL CIRCUIT VOLTAGE AT A/C HEATER CONTROL C1 HARNESS 
CONNECTOR 


Turn the ignition off. 

Disconnect the A/C Heater Control C1 harness connector. 
Turn the ignition on. 

Measure the voltage of the (C105) HVAC MUX Control circuit. 


What is the voltage? 


Below 4.8 Volts 
Go To 3 


4.8 to 5.2 Volts 
Go To 4 


Above 5.2 Volts 
Go To 6 


CONTROL- 
А/С-НЕАТЕК C1 


81719310 
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d. CHECK THE (C105) HVAC MUX CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off. 

Disconnect the Instrument Cluster (CCN) C4 harness connector. T 


Measure the resistance of the (C105) HVAC MUX Control circuit 
between the A/C Heater Control C1 harness connector and the Instru- 
ment Cluster C4 harness connector. 


Does the ohm meter read open circuit? 


Yes >> Repair the (C105) HVAC MUX Control circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Heplace the Instrument Cluster (CCN) in accordance with 
the Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


4. CHECK THE (C955) HVAC MUX RETURN CIRCUIT OPERATION 


CONTROL- 


11 А/С-НЕАТЕК C1 


20 


10 сппгпгпсоггпгго 1 
20 ппгпггпгггг 11 


CLUSTER C4 81719314 


Turn the ignition on. 
Using a volt meter, measure the voltage of the (C955) HVAC MUX 
Return circuit in the A/C Heater Control C1 harness connector. 


Does the volt meter read above 4.5 volts? 


Yes >> Replace the A/C-Heater Control in accordance with the Ser- 
vice Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Со To 5 


5. CHECK THE (C955) HVAC MUX RETURN CIRCUIT FOR AN OPEN 


Measure the resistance of the (C955) HVAC MUX Return circuit 
between the A/C Heater Control C1 harness connector and the Instru- 
ment Cluster C4 harness connector. 


Does the ohm meter read open circuit? 


Yes >> Hepair the (C955) HVAC MUX Return circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Нерасе the Instrument Cluster in accordance with the Ser- 
vice Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
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6. CHECK THE (C105) HVAC MUX CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 


24-9 


Turn the ignition off. 

Disconnect the Instrument Cluster C4 harness connector. 
Turn the ignition on. 

Measure the voltage of the (C105) HVAC MUX Control circuit. 


Is the voltage above 1.0 volts? 


Yes >> Repair the (C105) HVAC MUX Control circuit for a short to 
voltage. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Replace the Instrument Cluster (CCN) in accordance with 
the Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


20 


452. 
20 сосопоопосо 


CLUSTER C4 
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24-10 HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS ————————————————- PM 
В10С1-А/С SELECT SWITCH STUCK (CCN) 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on. 
e Set Condition: 
If the Instrument Cluster (CCN) detects that the A/C mode switch stays in a pushed position for more than 5 
seconds. 


Possible Causes 


DTC B1001 OR B1002 ACTIVE IN THE CCN 


OBJECT HOLDING A/C MODE SWITCH IN A PUSHED POSITION 
SUBSTANCE CAUSING A/C MODE SWITCH TO GET STUCK IN A PUSHED POSITION 
A/C HEATER CONTROL 


Diagnostic Test 


1 . CHECK FOR ACTIVE DTC B1001 OR B1002 IN THE CCN 


Turn the ignition on. 
With the scan tool, read DTCs. 


Does the scan tool display active: B1001 or B1002? 


Yes >> Diagnose and repair the DTC. Refer to the Table of Contents in this Section. 
No >> Go То2 


2. INSPECT THE А/С HEATER CONTROL FOR DAMAGE 


Turn the ignition off. 
Inspect the A/C Heater Control for damage. 


Is the A/C Heater Control damaged? 
Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to BODY VERIFICATION TEST — VER 1). 
No >> Go To 3 


З. INSPECT FOR OBJECT OR SUBSTANCE CAUSING THE А/С MODE SWITCH TO STAY OR STICK IN A 
PUSHED POSITION 


Inspect the A/C Heater Control for anything that would cause the A/C mode switch to stay or stick in a pushed 
position. 


Is anything present that would cause the A/C mode switch to stay or stick in a pushed position? 


Yes >> Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to BODY VERIFICATION TEST — VER 1). 


No >> Go To 4 
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4. CHECK THE A/C MODE SWITCH AND STATUS INDICATOR FUNCTION 


Start the engine. 
Turn the blower control on. 
Press the A/C mode switch on and off several times while observing the A/C status indicator. 


Does the A/C status indicator turn on and off? 


Yes >> Go То 5 


No >> Нерасе the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to BODY VERIFICATION TEST — VER 1). 


5. VERIFY THAT ОТС В10С1-А/С SELECT SWITCH STUCK IS STILL ACTIVE 


Turn the ignition on. 

With the scan tool, erase DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, read DTCs. 


Does the scan tool display active: В10С1-А/С SELECT SWITCH STUCK? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST – VER 1. (Refer to BODY VERIFICATION TEST – VER 1). 


No »» Perform BODY VERIFICATION TEST - VER 1. (Refer to BODY VERIFICATION TEST - VER 1). 


24-12 HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS ————————————————— РМ 
B1016-REAR DEFROST SWITCH REQUEST INPUT CIRCUIT LOW (CCN) 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The switch input changes when the switch is pushed down. A stored DTC B1016 indicates that the Electronic Back 
Light (EBL) mode switch was stuck in a pushed position for more than 10 minutes, but has since returned to its 
normal state. An active DTC B1016 indicates that the EBL mode switch is stuck in a pushed position. An active DTC 
B1016 will prevent proper EBL mode switch and status indicator function. 
е When Monitored: 
With the ignition on. 
• Set Condition: 
If the EBL mode switch stays in a pushed position for more than 10 minutes. 


Possible Causes 


OBJECT HOLDING ELECTRONIC BACK LIGHT (EBL) MODE SWITCH IN A PUSHED POSITION 


SUBSTANCE CAUSING EBL MODE SWITCH TO GET STUCK IN A PUSHED POSITION 
A/C HEATER CONTROL 


Diagnostic Test 


1 . INSPECT THE A/C HEATER CONTROL FOR DAMAGE 


Inspect the A/C Heater Control for damage. 


Is the A/C Heater Control damaged? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go То 2 


2. INSPECT FOR OBJECT OR SUBSTANCE CAUSING THE EBL MODE SWITCH ТО STAY OR STICK IN A 
PUSHED POSITION 


Inspect the A/C Heater Control for anything that would cause the EBL mode switch to stay or stick in a pushed 
position. 


Is anything present that would cause the EBL mode switch to stay or stick in a pushed position? 


Yes >> Нера as necessary. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To З 


3. CHECK FOR NORMAL EBL MODE SWITCH AND STATUS INDICATOR FUNCTION 


Turn the ignition on. 
Press the EBL mode switch on and off several times while observing the EBL status indicator. 


Does the EBL status indicator turn on and off? 
Yes >> Go То 4 


No >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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4. VERIFY THAT DTC B1016-REAR DEFROST SWITCH REQUEST INPUT CIRCUIT LOW IS STILL ACTIVE 
With the scan tool, erase DTCs. 
Turn the ignition off, wait 10 seconds, and then turn the ignition on. Wait 10 minutes before proceeding. 
With the scan tool, read DTCs. 
Does the scan tool display active: B1016-REAR DEFROST SWITCH REQUEST INPUT CIRCUIT LOW? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No »» Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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B1031—EVAPORATOR FIN TEMPERATURE SENSOR CIRCUIT LOW (CCN) 


PM 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 


e Set Condition: 
If the Evaporator Temperature Sensor input is out of range toward the low voltage threshold. 


Possible Causes 


(C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 
(C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO (C121) SENSOR GROUND 


CIRCUIT 
EVAPORATOR TEMPERATURE SENSOR 
INSTRUMENT CLUSTER (CCN) 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (ATC) for stored DTC test procedures. 


Diagnostic Test 


1 . CHECK FOR DTC B1031-EVAPORATOR FIN TEMPERATURE SENSOR CIRCUIT LOW WITH 
EVAPORATOR TEMPERATURE SENSOR HARNESS CONNECTOR DISCONNECTED 


Turn the ignition off. 

Disconnect the Evaporator Temperature Sensor harness connector. 
Turn the ignition on. 

With the scan tool, erase DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, read DTCs. 


Does the scan tool display: B1031-EVAPORATOR FIN TEMPERATURE SENSOR CIRCUIT LOW? 


Yes >> Go То 2 


Мо >> Replace the Evaporator Temperature Sensor in accordance with the Service Information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


2. CHECK (C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 


Disconnect the Cluster (CCN) C3 harness connector. ӘП» 
Measure the resistance of the (C21) Evaporator Temperature Sensor (2 | | 
Signal circuit between ground and the Cluster (ССМ) C3 harness соп- А | (бо 
nector. = > LJ f Б: 

1 


Does Ше ohm meter read open circuit? 


SENSOR- 
EVAPORATOR 


Yes >> Со То 3 TEMPERATURE 


No >> Repair the (C21) Evaporator Temperature Sensor Signal cir- 1 
cuit for a short to ground. NE 
aaa ааоавава 
cQaoaoaaoaoazdocdgo 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ г 
FRONT CONTROL MODULE - DIAGNOSIS AND 
TESTING). 


CLUSTER СЗ 817f932f 
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СА CHECK (C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO (C121) 
SENSOR GROUND CIRCUIT 


Disconnect the Cluster (CCN) C4 harness connector. 


Measure the resistance between the (C21) Evaporator Temperature «АЕ 
Sensor Signal circuit in the Cluster (ССМ) C4 harness connector and [0] 


the (C121) Sensor Ground circuit in the Cluster (ССМ) C3 harness соп- НЕН: (© 


nector. » | пварооооваоа |+ (бо) 
Does Ше ohm meter read open circuit? S 


Yes >> Replace the Cluster (CCN) in accordance with the Service 7 cuusTeR cs 
Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 10 
ING). 


No >> Repair the (C21) Evaporator Temperature Sensor Signal cir- 
cuit for a short to the (C121) Sensor Ground circuit. CLUSTER са 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


817f9333 
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B10B4-CABIN HEATER 1 CONTROL CIRCUIT LOW (TIPM) 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on, the Cabin Heater Relay 1 commanded on. 

e Set Condition: 
If the Totally Integrated Power Module detects the (K132) Cabin Heater Relay 1 Control circuit is shorted to 
ground. 


Possible Causes 


(K132) CABIN HEATER RELAY 1 CONTROL CIRCUIT SHORTED TO GROUND 


CABIN HEATER 1 RELAY 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1 . VERIFY THAT THE DTC IS ACTIVE 


Turn the ignition on. 

With the scan tool, erase DTCs. 

With the scan tool, actuate the Cabin Heater 1 Relay. 
Monitor the scan tool for at least two minutes. 

With the scan tool, read DTCs. 


Does the scan tool display active: B10B4-CABIN HEATER 1 CONTROL CIRCUIT LOW? 


Yes >> Go To2 


No >> The condition that caused this symptom is currently not present. Check for an intermittent condition by 
inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also, 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. Repair as necessary. 

Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


2. CHECK (K132) CABIN HEATER RELAY 1 OUTPUT CIRCUIT FOR SHORT TO GROUND 
Turn the ignition off. 


Disconnect the TIPM C1 harness connector. 
Remove the Cabin Heater Relay 1. 


Using an ohm meter measure the resistance between the (K132) Cabin 
Heater Relay 1 Output circuit and ground. 


RELAY- 


Does the ohm meter read open circuit? E 
Yes >> Со То 3 (DIESEL) 
No »» Repair the (K132) Cabin Heater Relay 1 Output circuit for a à (БЕЛ i 
short to ground. г зајма и 
Perform the BODY VERIFICATION TEST VER 1. (Refer to водела | 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ 20 3 
FRONT CONTROL MODULE - DIAGNOSIS AND MODULE- 


TESTING). Pisa 


81802484 


РМ HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS 24 - 19 


3. TOTALLY INTEGRATED POWER MODULE (TIPM) 


Turn the ignition on. 

With the scan tool, erase DTCs. 

With the scan tool, actuate the Cabin Heater 1 Relay. 
Monitor the scan tool for at least two minutes. 

With the scan tool, read DTCs. 


Does the scan tool display active: B10B4-CABIN HEATER 1 
CONTROL CIRCUIT LOW? 


Yes >> Нерасе the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 

No >> Replace the Cabin Heater Relay 1 in accordance with the 
service information. 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C1 


81802488 


Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


24-20 HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS 


B10B5-CABIN HEATER 1 CONTROL CIRCUIT HIGH (TIPM) 
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For а complete wiring diagram Refer to Section 8W 
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e When Monitored: 
With the ignition on, the Cabin Heater Relay 1 is commanded on. 

e Set Condition: 
If the Totally Integrated Power Module detects a short to voltage on the (K132) Cabin Heater Relay 1 Control 
circuit. 


Possible Causes 


(K132) CABIN HEATER RELAY 1 CONTROL CIRCUIT SHORTED TO VOLTAGE 


CABIN HEATER RELAY 1 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1 . VERIFY THAT THE DTC IS ACTIVE 


Turn the ignition on. 

With the scan tool, erase DTCs. 

With the scan tool, actuate the Cabin Heater 1 Relay. 
Monitor the scan tool for at least two minutes. 

With the scan tool, read DTCs. 


Does the scan tool display active: B10B5-CABIN HEATER 1 CONTROL CIRCUIT HIGH? 


Yes >> Go To2 


No >> The condition that caused this symptom is currently not present. Check for an intermittent condition by 
inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also, 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. Repair as necessary. 

Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


2. CHECK THE (K132) CABIN HEATER RELAY 1 CONTROL CIRCUIT FOR SHORT TO VOLTAGE 
Turn the ignition off. 


Disconnect the TIPM C1 harness connector. 

Remove the Cabin Heater Relay 1. 

Turn the ignition on. 

With a volt meter, measure the voltage on the (K132) Cabin Heater 


Relay 1 Control circuit. СІН 
Does Ше volt meter read 1.0 volt or above? ЕЕ 
Yes >> Repair short to voltage on the (K132) Cabin Heater Relay 1 TES T 
LOJ 


Control circuit. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to ош. 
7 


8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- три 
ING). TOTALLY 


INTEGRATED 


No >> Go To 3 POWER C1 81802490 


24-22 HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS 


У. TOTALLY INTEGRATED POWER MODULE 


PM 


Turn the ignition on. 

With the scan tool, erase DTCs. 

With the scan tool, actuate the Cabin Heater 1 Relay. 
Monitor the scan tool for at least two minutes. 

With the scan tool, read DTCs. 


Does the scan tool display active: B10B5-CABIN HEATER 1 
CONTROL CIRCUIT HIGH? 


Yes >> Нерасе the Totally Integrated Power Module (TIPM in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Replace the Cabin Heater Relay 1 in accordance with the 
service information. 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C1 


81802488 


Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


РМ---------------- HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS 24-23 
B10B6-CABIN HEATER 1 CONTROL CIRCUIT OPEN (TIPM) 
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For а complete wiring diagram Refer to Section 8W 


24-24 HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS —— РМ 


e When Monitored: 
With the ignition on, and the Cabin Heater Relay 1 commanded on. 

e Set Condition: 
If the Totally Integrated Power Module (TIPM) detects that the (K132) Cabin Heater Relay 1 Control circuit is 
open. 


Possible Causes 


(K132) CABIN HEATER RELAY 1 OUTPUT CIRCUIT OPEN 


CABIN HEATER RELAY 1 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1 . VERIFY THAT THE DTC IS ACTIVE 


Turn the ignition on. 

With the scan tool, erase DTCs. 

With the scan tool, actuate the Cabin Heater Relay 1. 
Monitor the scan tool for at least two minutes. 

With the scan tool, read DTCs. 


Does the scan tool display active: B10B6- CABIN HEATER 1 CONTROL CIRCUIT OPEN? 
Yes >> Go То2 


Мо >> The condition that caused this symptom is currently not present. Check for an intermittent condition Бу 
inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also, 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. Repair as necessary. 


2. CHECK (К132) CABIN HEATER RELAY 1 CONTROL CIRCUIT FOR AN OPEN 
Turn the ignition off. 


Disconnect the TIPM C1 harness connector. 


Remove the Cabin Heater Relay 1. [0] SH 
Using an ohm meter, measure the resistance of the (K132) Cabin (бо 
Heater Relay 1 Control circuit between the TIPM C1 harness connector, of 
and the Cabin Heater Relay 1 harness connector. 2 
Does the ohm meter read open circuit? (DIESEL) 
Yes >> Repair the (K132) Cabin Heater Relay 1 Control circuit for ШЕН See 
an open. ^| eu n ELE 
Perform the BODY VERIFICATION TEST VER 1. (Refer to з | оооосо зоо |5 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ PAN 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 7 
ING). MODULE- 


TOTALLY 


INTEGRATED 
No >> Go To 3 POWER C1 8180249c 


РМ HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS 24-25 


3. TOTALLY INTEGRATED POWER MODULE 


Turn the ignition on. 

With the scan tool, erase DTCs. 

With the scan tool, actuate the Cabin Heater Relay 1. 
With the scan tool, read DTCs. 


Does the scan tool display active: B10B6-CABIN HEATER 1 
CONTROL CIRCUIT OPEN? 


Yes >> Нерасе the Totally Integrated Power Module (TIPM) in 
accordance with the service information. я 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


MODULE- 


| М с) ` TOTALLY 


No >> Replace the Cabin Heater Relay 1 in accordance with the .. 


service information. 81802488 


Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


24 - 26 


HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS 
B10B8-CABIN HEATER 2 CONTROL CIRCUIT LOW (TIPM) 
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For а complete wiring diagram Refer to Section 8W 


РМ ———————————— HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS 24-27 


e When Monitored: 
With the ignition on, the Cabin Heater Relay 2 commanded on. 

e Set Condition: 
If the Totally Integrated Power Module detects the (K232) Cabin Heater Relay 2 Control circuit is shorted to 
ground. 


Possible Causes 


(K232) CABIN HEATER RELAY 2 CONTROL CIRCUIT SHORTED TO GROUND 


CABIN HEATER 2 RELAY 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1 . VERIFY THAT THE DTC IS ACTIVE 


Turn the ignition on. 

With the scan tool, erase DTCs. 

With the scan tool, actuate the Cabin Heater 2 Relay. 
Monitor the scan tool, for at least two minutes. 

With the scan tool, read DTCs. 


Does the scan tool, display active: B10B8-CABIN HEATER 2 CONTROL CIRCUIT LOW? 


Yes >> Go То 2 


Мо >> The condition that caused this symptom is currently not present. Check for an intermittent condition by 
inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also, 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. Repair as necessary. 

Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


2. CHECK (K232) CABIN HEATER RELAY 2 OUTPUT CIRCUIT FOR SHORT TO GROUND 


Turn the ignition off. 


о 


Овсоппес the TIPM C1 harness connector. ШЕН! 
Remove the Cabin Heater Relay 2. [9] D | SH 
Using an ohm meter measure the resistance between the (K232) Cabin р KS (Go) 
Heater Relay 2 Output circuit and ground. = 2 4" 


RELAY- 
CABIN 


Does the ohm meter read open circuit? 


Yes >> Go To З 


No >> Repair the (K232) Cabin Heater Relay 2 Output circuit for a 
short to ground. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND MODULE. 
T EST | М С) Ы е 


ыы 81802429 


HEATER МО. 2 
(DIESEL) 


24-28 HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS 


У. TOTALLY INTEGRATED POWER MODULE (ПРМ) 


PM 


Turn the ignition on. 

With the scan tool, erase DTCs. 

With the scan tool, actuate the Cabin Heater 2 Relay. 
Monitor the scan tool for at least two minutes. 

With the scan tool, read DTCs. 


Does the scan tool display active: B10B8-CABIN HEATER 2 
CONTROL CIRCUIT LOW? 


Yes >> Нерасе the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Replace the Cabin Heater Relay 2 in accordance with the 
service information. 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C1 


818024ad 


Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


РМ---------------- HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS 24-29 
B10B9-CABIN HEATER 2 CONTROL CIRCUIT HIGH (TIPM) 
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For а complete wiring diagram Refer to Section 8W 


24-30 HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS ————————————————— РМ 


е When Monitored: 
With the ignition on, the Cabin Heater Relay 2 is commanded on. 

e Set Condition: 
If the Totally Integrated Power Module detects a short to voltage on the (K232) Cabin Heater Relay 2 Control 
circuit. 


Possible Causes 


(K232) CABIN HEATER RELAY 2 CONTROL CIRCUIT SHORTED TO VOLTAGE 


CABIN HEATER RELAY 2 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1 . VERIFY THAT THE ОТС IS АСТМЕ 


Turn the ignition on. 

With the scan tool, erase DTCs. 

With the scan tool, actuate the Cabin Heater 2 Relay. 
Monitor the scan tool for at least two minutes. 

With the scan tool, read DTCs. 


Does the scan tool, display active: B10B9-CABIN HEATER 2 CONTROL CIRCUIT HIGH? 


Yes >> Go То 2 


Мо >> The condition that caused this symptom is currently not present. Check for an intermittent condition Бу 
inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also, 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. Repair as necessary. 

Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


2. CHECK THE (K232) CABIN HEATER RELAY 2 CONTROL CIRCUIT FOR SHORT TO VOLTAGE 
Turn the ignition off. 


Disconnect the TIPM C1 harness connector. Lr 

Remove the Cabin Heater Relay 2. "A JE, 
Turn the ignition on. 

With a volt meter, measure the voltage on the (K232) Cabin Heater = 


| 
; 


Relay 2 Control circuit. CABIN 
Does the volt meter read 1.0 volt or above? (DIESEL) 

Yes >> Repair short to voltage on the (K232) Cabin Heater Relay 2 2— Беер 
Control circuit. Шым ө еен 
Perform the BODY VERIFICATION TEST VER 1. (Refer to з| оооооооожо |5 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ "m >N 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). Б Ы 


INTEGRATED 


No >> Go To 3 POWER сі 818024b5 
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3. TOTALLY INTEGRATED POWER MODULE 


Turn the ignition on. 

With the scan tool, erase DTCs. 

With the scan tool, actuate the Cabin Heater 2 Relay. 
Monitor the scan tool for at least two minutes. 

With the scan tool, read DTCs. 


Does the scan tool display active: B10B9-CABIN HEATER 2 
CONTROL CIRCUIT HIGH? 


Yes >> Нерасе the Totally Integrated Power Module (TIPM in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 

No >> Replace the Cabin Heater Relay 2 in accordance with the 
service information. 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C1 


818024ad 


Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


24 - 32 


HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS 
B10BA-CABIN HEATER 2 CONTROL CIRCUIT OPEN (TIPM) 
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For а complete wiring diagram Refer to Section 8W 


РМ HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS 24-33 


• When Monitored: 
With the ignition on, and the Cabin Heater Relay 2 commanded on. 


e Set Condition: 
If the Totally Integrated Power Module (TIPM) detects that the (K232) Cabin Heater Relay 2 Control circuit is 
open. 


Possible Causes 


(K232) CABIN HEATER RELAY 2 OUTPUT CIRCUIT OPEN 


CABIN HEATER RELAY 2 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1 . VERIFY THAT THE DTC IS ACTIVE 


Turn the ignition on. 

With the scan tool, erase DTCs. 

With the scan tool, actuate the Cabin Heater Relay 2. 
Monitor the scan tool for at least two minutes. 

With the scan tool, read DTCs. 


Does the scan tool display active: ВТОВА-САВ!М HEATER 2 CONTROL CIRCUIT OPEN? 


Yes >> Со То 2 


Мо >> The condition that caused this symptom is currently not present. Check for an intermittent condition by 
inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also, 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. Repair as necessary. 


2. CHECK (K232) CABIN HEATER RELAY 2 CONTROL CIRCUIT FOR AN OPEN 


Turn the ignition off. 


Using an ohm meter, measure the resistance of the (K232) Cabin 
Heater Relay 2 Control circuit between the TIPM C1 harness connector, 
and the Cabin Heater Relay 2 harness connector. CABIN 


HEATER NO. 2 


Does the ohm meter read open circuit? (DIESEL) 


Disconnect the TIPM C1 harness connector. LeU а + 
Remove the Cabin Heater Relay 2. [0] D | 


= 
©; 
су 


Yes >> Repair the (K232) Cabin Heater Relay 2 Control circuit for 
an open. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). TOTALLY 


No >> Go То 3 POWER СТ 818024c5 


24-34 HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS 


У. TOTALLY INTEGRATED POWER MODULE 


PM 


Turn the ignition on. 

With the scan tool, erase DTCs. 

With the scan tool, actuate the Cabin Heater Relay 2. 
With the scan tool, read DTCs. 


Does the scan tool display active: В10ВА-САВІМ HEATER 2 
CONTROL CIRCUIT OPEN? 


Yes >> Нерасе the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Replace the Cabin Heater Relay 2 in accordance with the 
service information. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C1 


818024ad 


РМ HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS 24-35 
В10С0-СОМОЕМЗЕН FAN CONTROL CIRCUIT OPEN (TIPM) 


For a complete wiring diagram Refer to Section 8W. 
е When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. TIPM requesting Condenser Fan operation. 
e Set Condition: 
If the Totally Integrated Power Module (TIPM) detects an open condition in the (C123) Condenser Fan Control 
circuit. 


Possible Causes 


(C123) CONDENSER FAN CONTROL OUTPUT CIRCUIT OPEN 


CONDENSER FAN MOTOR 
TIPM 


Diagnostic Test 


1 . VERIFY DTC IS АСТМЕ 

Turn the ignition on. 

With the scan tool, erase TIPM DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, actuate the Condenser Fan. 

With the scan tool, read TIPM DTCs. 


Does this DTC reset? 


Yes >> With the scan tool, de-actuate the Condenser Fan. Then, Go To 2 


No >> With the scan tool, de-actuate the Condenser Fan. Then, check for an intermittent condition by inspect- 
ing the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also, inspect the 
related connectors for broken, bent, corroded, and contaminated terminals. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


2. CHECK (C123) CONDENSER FAN CONTROL OUTPUT CIRCUIT OPEN 


Turn the ignition off. 
Disconnect the TIPM C8 harness connector. 
Disconnect the Condenser Fan harness connector. 


Measure the resistance of the (C123) Condenser Fan Control Output circuit between the TIPM C8 harness con- 
nector and the Condenser Fan harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Go To З 


No >> Repair the (C123) Condenser Fan Control Output circuit for an open. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


24-36 HEATING & AIR CONDITIONING ELECTRICAL DIAGNOSTICS —— РМ 


СА CHECK CONDENSER FAN MOTOR 


Reconnect the TIPM C8 harness connector. 
Ignition on, engine not running. 
With the scan tool, actuate the Condenser Fan. 


Using a 12-volt test light connected to ground, probe the (C123) Condenser Fan Control Output circuit at the Con- 
denser Fan harness connector. 


Does the test light illuminate brightly and flash on and off? 


Yes >> With the scan tool, de-actuate the Condenser Fan. Then, replace the Condenser Fan Motor in accor- 
dance with the Service Information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> With the scan tool, de-actuate the Condenser Fan. Then, Go То 4 


4. INSPECT RELATED WIRING 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 


Pay particular attention to all Power and Ground circuits. 
Were any problems found? 


Yes >> Нера as necessary. 
Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No >> Replace the Totally Integrated Power Module in accordance with the Service Information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B10E9-BLOWER MOTOR CONTROL CIRCUIT LOW (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 

e Set Condition: 
If the Totally Integrated Power Module (TIPM) detects a short to ground on the (C7) Blower Motor Control 
circuit, when blower motor operation is requested. 


Possible Causes 


(C7) BLOWER MOTOR CONTROL CIRCUIT SHORTED TO GROUND 


BLOWER MOTOR 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1 . VERIFY DTC IS АСТМЕ 


Turn the blower control switch to off. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, erase DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Turn the blower control switch to on. 

With the scan tool, read DTCs. 


Does the scan tool display active: B10E9-BLOWER MOTOR CONTROL CIRCUIT LOW? 


Yes >> Go To2 


No >> The condition that caused this symptom is currently not present. Check for an intermittent condition by 
inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also, 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. Repair as necessary. 

Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


2. CHECK FOR ACTIVE DTC B10E9-BLOWER MOTOR CONTROL CIRCUIT LOW WITH BLOWER MOTOR 
HARNESS CONNECTOR DISCONNECTED 


Turn the blower control switch to off. 


Disconnect the Blower Motor harness connector. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, erase DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Turn the blower control switch to on. 

With the scan tool, read DTCs. 


Does the scan tool display active: B10E9-BLOWER MOTOR 1 
CONTROL CIRCUIT LOW? 


Yes >> Go To 3 
No >> Replace the Blower Motor in accordance with the Service 


Information. MOTOR- 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 BLOWER 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 8119334 


STANDARD PROCEDURE). 
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3. CHECK THE (C7) BLOWER MOTOR CONTROL CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 
Disconnect the TIPM C8 harness connector. 


Measure the resistance of the (C7) Blower Motor Control circuit 
between ground and the Blower Motor harness connector. 


Does the ohm meter read open circuit? 


Yes >> Replace the Totally Integrated Power Module (TIPM) in 
accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Repair the (C7) Blower Motor Control circuit for a short to 


ground. "m 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 „н. 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - POWER СВ 81719342 


STANDARD PROCEDURE). 
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B10EA-BLOWER MOTOR CONTROL CIRCUIT HIGH (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. TIPM requesting Blower Motor operation. 

e Set Condition: 
If the Totally Integrated Power Module (TIPM) detects a short to voltage condition on the (C7) Blower Motor 
Control circuit. 


Possible Causes 


(C7) BLOWER MOTOR CONTROL CIRCUIT SHORTED TO VOLTAGE 


(C7) BLOWER MOTOR CONTROL CIRCUIT OPEN 
BLOWER MOTOR 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1 . VERIFY DTC IS АСТМЕ 


Turn the ignition on. 

With the scan tool, erase DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the a/c control, turn on the Blower Motor. 

With the scan tool, read DTCs. 


Does the scan tool display active: Bi0EA-BLOWER MOTOR CONTROL CIRCUIT HIGH? 


Yes >> Со To2 


Мо >> The condition that caused this symptom is currently not present. Check for an intermittent condition by 
inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also, 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. Repair as necessary. 

Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


2. CHECK (C7) BLOWER MOTOR CONTROL CIRCUIT FOR AN OPEN 
Turn the ignition off. 


Disconnect the TIPM C8 harness connector. (EB 
Disconnect the Blower Motor harness connector. [0] 1 
Measure the resistance of the (C7) Blower Motor Control circuit 1 


between the TIPM C8 harness connector and the Blower Motor harness 
connector. 


Does the ohm meter read open circuit? 


Yes >> Repair the (C7) Blower Motor Control circuit for an open. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 7 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 2 


No >> Go To 3 MODULE- 


TOTALLY 
INTEGRATED 


ee 8171934а 
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3. CHECK (C7) BLOWER MOTOR CONTROL CIRCUIT FOR SHORT TO VOLTAGE 


Turn the ignition on. 
With a volt meter measure the voltage on the (C7) Blower Motor Control 
circuit. 

Does the volt meter read above 10.0 volts? 


Yes >> Repair the (C7) Blower Motor Control circuit for a short to 
voltage. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Go То 4 


nm 4 


MODULE- 
TOTALLY 
INTEGRATED 
POWER C8 


8171934е 


4. TOTALLY INTEGRATED POWER MODULE 


Turn the ignition on. 


With the scan tool, erase DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the a/c control, turn on the Blower Motor. 

With the scan tool, read DTCs. 


Does the scan tool display active: B10EA-BLOWER MOTOR 
CONTROL CIRCUIT HIGH? 


Yes >> Replace the Totally Integrated Power Module (ПРМ) in 
accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


No >> Replace the Blower Motor in accordance with the service 
information. 


MOTOR- 
BLOWER 


MODULE- 
TOTALLY 
INTEGRATED 


TOWER CS 81719352 


Perform BODY VERIFICATION TEST – VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
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B10EC-BLOWER MOTOR CONTROL CIRCUIT OVERCURRENT (TIPM) 
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For a complete wiring diagram Refer to Section 8W 
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е When Monitored: 
With the ignition on. 

e Set Condition: 
The Totally Integrated Power Module (TIPM) will set this DTC if it detects an overcurrent condition on the (C7) 
Blower Motor Control circuit for more than 500 ms when blower motor operation is requested. 


Possible Causes 


BLOCKAGE STALLING BLOWER MOTOR 


BLOWER MOTOR 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1 . VERIFY DTC B10EC-BLOWER MOTOR CONTROL CIRCUIT OVERCURRENT IS ACTIVE 


Turn the ignition on. 

With the scan tool, erase DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, read DTCs. 


Does the scan tool display active: BTOEC-BLOWER MOTOR CONTROL CIRCUIT OVERCURRENT? 


Yes >> Go To2 


No >> The condition that caused this symptom is currently not present. Check for an intermittent condition by 
inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also, 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. Repair as necessary. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


2. CHECK FOR PROPER BLOWER MOTOR OPERATION 


Turn the ignition on. 
Turn the Blower Motor on. 


Does the Blower Motor operate normally? 


Yes >> Со То 4 
Мо >> Со То 3 


9, CHECK FOR АСТМЕ: B10E9-BLOWER MOTOR CONTROL CIRCUIT LOW 


Turn the ignition on. 

With the scan tool, erase DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Turn on the Blower Motor. 

With the scan tool, read DTCs. 


Does the scan tool display active: B10E9-BLOWER MOTOR CONTROL CIRCUIT LOW? 


Yes >> Follow the diagnostics for Code B10E9-BLOWER MOTOR CONTROL CIRCUIT LOW. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> Со То 4 
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4. CHECK FOR 12 VOLTS TO THE BLOWER MOTOR 
Turn the ignition off. 

Disconnect the Blower Motor harness connector. 

Turn the ignition on. чан! 
Turn the Blower Motor control on. 2 


Using a volt meter measure the voltage on the (C7) Blower Motor Con- = 
trol circuit in the Blower Motor harness connector. 


Does the volt meter read 12 volts? 


Yes >> Со To 5 | == 2 
Мо >> Со То 6 
2 
MOTOR- 
BLOWER 


817#935а 


Б. CHECK FOR А BLOCKAGE STALLING THE BLOWER MOTOR 


Turn the ignition off. 

Remove the Blower Motor from the HVAC housing assembly. 

Look for anything on the Blower Motor and in the HVAC housing that is physically preventing Blower Motor oper- 
ation. 


Is anything physically preventing Blower Motor operation? 


Yes >> Repair as necessary. Also, check Blower Motor for proper operation. Reinstall, or replace the Blower 
Motor as necessary in accordance with the service information. 


No >> Нерасе the Blower Motor in accordance with the service information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


6. CHECK FOR CHAFING IN THE (C7) BLOWER MOTOR CONTROL CIRCUIT 


Turn the ignition off. 
Check the (C7) Blower Motor Control circuit for wire chaffing. 


Is any wire chaffing present? 


Yes >> Repair the wire chafing on the (C7) Blower Motor Control circuit. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No »» Heplace the Totally Integrated Power Module (TIPM) in accordance with the service information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B10BF-CONDENSER FAN CONTROL CIRCUIT HIGH (TIPM) 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. 
e Set Condition: 
If the Totally Integrated Power Module (TIPM) detects a shorted high condition in the (N112) High Speed Radi- 
ator Fan Control circuit. 


Possible Causes 


(N112) HIGH SPEED RADIATOR FAN CONTROL CIRCUIT SHORTED TO BATTERY VOLTAGE 


RADIATOR FAN MOTOR 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 


Turn the ignition on. 

With the scan tool, erase DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, actuate the Radiator Fan. 

With the scan tool, read DTCs. 


Does the scan tool display active: B10BF-CONDENSER FAN CONTROL CIRCUIT HIGH? 


Yes >> With the scan tool, de-actuate the Radiator Fan. Then, Go To 2 


No >> With the scan tool, de-actuate the Radiator Fan. The condition that caused this symptom is currently not 
present. Check for an intermittent condition by inspecting the related wiring harness for chafed, pierced, 
pinched, and partially broken wires. Also, inspect the related connectors for broken, bent, pushed out, 
spread, corroded, or contaminated terminals. Repair as necessary. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


2. CHECK (N112) HIGH SPEED RADIATOR FAN CONTROL CIRCUIT FOR A SHORT ТО BATTERY VOLTAGE 


Turn the ignition off 

Disconnect the TIPM C11 harness connector. 
Disconnect the Radiator Fan Motor harness connector. 
Turn the ignition on. 


Using a volt meter, measure the voltage on the (N112) High Speed Radiator Fan Control circuit at the Radiator Fan 
Motor harness connector. 


Does the volt meter read 10 volts, or above? 


Yes >> Repair the (N112) High Speed Radiator Fan Control circuit for a short to battery voltage. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> Go То З 
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3. CHECK (2823) GROUND CIRCUIT FOR AN OPEN 


Turn the ignition off. 
Reconnect the TIPM C8 harness connector. 


NOTE: The test light should illuminate brightly. Compare the brightness to that of a direct connection to the 
battery. 

Using a 12-volt test light connected to 12 volts, probe the (Z823) Ground circuit at the Condenser Fan Motor har- 
ness connector. 


Does the test light illuminate brightly? 
Yes >> Go To 4 


No >> Hepair the excessive resistance in Ше (2823) Ground circuit. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


4. CHECK RADIATOR FAN MOTOR 
Ignition on, engine not running. 
With the scan tool, actuate the Radiator Fan. 


Using a 12-volt test light connected to ground, probe the (C123) Condenser Fan Control Output circuit at the Con- 
denser Fan Motor harness connector. 


Does the test light illuminate brightly and flash on and off? 


Yes >> With the scan tool, de-actuate the Condenser Fan. Then, replace the Condenser Fan Motor in accor- 
dance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> With the scan tool, de-actuate the Condenser Fan. Then, Go To 5 


5. INSPECT RELATED WIRING 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the related wiring harness and connectors. 


Pay particular attention to all Power and Ground circuits. 
Were any problems found? 


Yes >> Нера as necessary. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> Нерасе the TIPM in accordance with the Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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B10BE-CONDENSER FAN CONTROL CIRCUIT LOW (TIPM) 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. 
e Set Condition: 
If the Totally Integrated Power Module (TIPM) detects a shorted low condition in the (C123) Condenser Fan 
Control circuit. 


Possible Causes 


(C123) CONDENSER FAN CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 


CONDENSER FAN MOTOR 
TIPM 


Diagnostic Test 


1 . VERIFY DTC IS ACTIVE 

Turn the ignition on. 

With the scan tool, erase TIPM DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, actuate the Condenser Fan. 

With the scan tool, read TIPM DTCs. 


Does this DTC reset? 


Yes >> With the scan tool, de-actuate the Condenser Fan. Then, Go To 2 


No >> With the scan tool, de-actuate the Condenser Fan. Then, check for an intermittent condition by inspect- 
ing the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also, inspect the 
related connectors for broken, bent, corroded, and contaminated terminals. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


2. CHECK (C123) CONDENSER FAN CONTROL OUTPUT CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 
Disconnect the TIPM C8 harness connector. 
Disconnect the Condenser Fan Motor harness connector. 


Measure the resistance of the (C123) Condenser Fan Control Output circuit between ground and the Condenser 
Fan Motor harness connector. 


Is the resistance below 100 ohms? 


Yes >> Repair the (C123) Condenser Fan Control Output circuit for a short to ground. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> Go To З 
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3. CHECK FOR A SHORTED CONDENSER FAN MOTOR 


Reconnect the TIPM C8 harness connector. 
Ignition on, engine not running. 
With the scan tool, actuate the Condenser Fan. 


Using a 12-volt test light connected to ground, probe the (C123) Condenser Fan Control Output circuit at the Con- 
denser Fan Motor harness connector. 


Does the test light illuminate brightly and flash on and off? 


Yes >> With the scan tool, de-actuate the Condenser Fan. Then, replace the Condenser Fan Motor in accor- 
dance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> With the scan tool, de-actuate the Condenser Fan. Then, Go То 4 


4. INSPECT RELATED WIRING 


NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 

Turn the ignition off. 

Using the schematics as a guide, inspect the related wiring harness and connectors. 

Pay particular attention to all Power and Ground circuits. 


Were any problems found? 


Yes >> Нера as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> Replace the TIPM in accordance with the Service Information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE) 
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B10EE-CONDENSOR FAN CONTROL CIRCUIT OVERCURRENT (TIPM) 


For a complete wiring diagram Refer to Section 8W 
е When Monitored: 
With the ignition on. 
° Set Condition: 
The Totally Integrated Power Module (TIPM) will set this DTC if it detects an overcurrent condition on the 
(N112) High Speed Radiator Fan Control circuit for more than 500 ms when Radiator Fan operation is 
requested. 


Possible Causes 


BLOCKAGE STALLING RADIATOR FAN 


RADIATOR FAN 
TIPM 


Diagnostic Test 


1 . VERIFY DTC B10EE-CONDENSER FAN CONTROL CIRCUIT OVERCURRENT IS ACTIVE 


Turn the ignition on. 

With the scan tool, erase DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, read DTCs. 


Does the scan tool display active: BTOEE-CONDENSER FAN CONTROL CIRCUIT OVERCURRENT? 
Yes >> Go То2 


Мо >> The condition that caused this symptom is currently not present. Check for an intermittent condition by 
inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also, 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi- 
nals. Repair as necessary. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


2. CHECK FOR PROPER RADIATOR FAN OPERATION 


Turn the ignition on. 
With the scan tool, activate the Radiator Fan. 


Does the Radiator Fan operate normally? 


Yes >> Go To 4 
No >> Go To З 


3. CHECK FOR ACTIVE: B10BE-CONDENSER FAN CONTROL CIRCUIT LOW 
Turn the ignition on. 

With the scan tool, erase DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 

Use the scan tool, to activate the Condenser Fan. 

With the scan tool, read DTCs. 


Does the scan tool display active: B10BE-CONDENSER FAN CONTROL CIRCUIT LOW? 


Yes >> Follow the diagnostics for Code B10BE-CONDENSER FAN CONTROL CIRCUIT LOW. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> Go То 4 
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4. CHECK FOR 12 VOLTS TO THE RADIATOR FAN 


Turn the ignition off. 

Disconnect the Radiator Fan harness connector. 
Turn the ignition on. 

With the scan tool, activate the Radiator Fan. 


Using a volt meter measure the voltage on the (N112) High Speed Radiator Fan Control circuit in the Radiator Fan 
harness connector. 


Does the volt meter read 12 volts? 


Yes >> Go To 5 
No >> Go То 6 


5. CHECK FOR A BLOCKAGE STALLING THE RADIATOR FAN 


Turn the ignition off. 
Look for anything that may be physically preventing the Radiator Fan from operating normally. 


Is anything physically preventing Blower Motor operation? 
Yes >> Repair as necessary. Also, check the Radiator Fan for proper operation. Reinstall or replace the Radi- 
ator Fan as necessary in accordance with the service information. 


No >> Нерасе the Radiator Fan in accordance with the service information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


6. CHECK FOR CHAFFING IN THE (N112) HIGH SPEED RADIATOR FAN CONTROL CIRCUIT 


Turn the ignition off. 
Check the (N112) High Speed Radiator Fan Control circuit for wire chaffing. 


Is any wire chaffing present? 


Yes >> Repair the wire chaffing on the (N112) High Speed Radiator Fan Control circuit. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 


No >> Replace the Totally Integrated Power Module (TIPM) in accordance with the service information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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НУАС - SERVICE INFORMATION 
DESCRIPTION 


A manual temperature control (MTC) single zone type heating-A/C system or a manually controlled heater-only sys- 
tem is standard equipment on this model, depending on market. 


To maintain the performance level of the heating, ventilation and air conditioning (HVAC) system, the engine cooling 
system must be properly maintained. The use of a bug screen is not recommended. Any obstructions in front of the 
radiator or A/C condenser will reduce the performance of the A/C and engine cooling systems. 


The engine cooling system includes the radiator, thermostat, radiator hoses and the engine coolant pump. Refer to 
7 - Cooling for more information before opening or attempting any service to the engine cooling system. 


All vehicles are equipped with a common heater, ven- 
tilation and air conditioning (HVAC) housing (1). The 
heating-A/C system combines A/C, heating, and venti- 
lating capabilities in a single HVAC housing mounted 
within the passenger compartment beneath the instru- 
ment panel. The HVAC housing includes: 


e A/C evaporator (A/C system only) (2) 

e Mode-air doors (3) 

Recirculation-air door and actuator (4) 
Particulate air filter (when equipped) (5) 
e Blower motor (6) 

e Blower motor resistor (7) 

e Mode control cable (8) 

e Temperature control cable (9) 

e Heater core (10) 


e Evaporator temperature sensor (A/C system 


only) (11) 
e Blend-air door (12) 


On heater-only systems, the A/C evaporator is omitted from the HVAC housing and is replaced with an air restrictor 
plate. 


816f1ca3 


NOTE: An electric positive temperature coefficient (PTC) heater is used on vehicles when equipped with the 
2.0L diesel engine. The PTC heater unit compensates for the lower engine coolant temperatures produced 
by the diesel engine. The PTC heater unit is mounted in the HVAC air distribution housing, downstream of 
the heater core. For more information, (refer to 24 - HEATING & AIR CONDITIONING/CABIN HEATER/ 
HEATER UNIT - DESCRIPTION). 


Based upon the system mode selected, conditioned air can exit the standard heater-only or optional heater-A/C 
housing through one or a combination of the three main housing outlets: defrost, panel or floor. The defrost and 
panel outlets are located on the top of the HVAC air distribution housing and the floor outlets are located on each 
side of the distribution housing. Once the conditioned air exits the HVAC housing, it is further directed through 
molded plastic ducts to the various outlets within the vehicle interior. These outlets and their locations are as fol- 
lows: 
• Defroster Outlet - A single large defroster outlet is located in the center of the instrument panel, near the base 
of the windshield. 
e Side Window Demister Outlets - There are two side window demister outlets, one is located at each out- 
board end of the instrument panel top cover, near the belt line at the A-pillars. 
Panel Outlets - There are four panel outlets in the instrument panel, one located near each outboard end of 
the instrument panel facing the rear of the vehicle and two located near the top of the instrument panel center 
bezel. 
e Front Floor Outlets - There are two front floor outlets, one located on each side the floor panel center tunnel 
behind the instrument panel. 
• Rear Seat Floor Outlets - There are two rear seat floor outlets, one located on each side of the floor panel 
near the front of each rear seat foot well. 
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OPERATION 


Both the manual temperature control (MTC) heating-A/C system and the heater-only system are blend-air type sys- 
tems. In a blend-air system, a blend-air door controls the amount of conditioned air that is allowed to flow through, 
or around, the heater core. The temperature control determines the discharge air temperature by operating the 
blend door cable, which moves the blend-air door. This design allows almost immediate control of output air tem- 
perature. 


NOTE: Typical blend-air type HVAC system shown. 


The heating-A/C system pulls outside (ambient) air 
through the сом! opening at the base of the wind- 
shield, then into the air inlet housing above the heat- 
ing, ventilation and air conditioning (HVAC) housing. 
On models equipped with A/C, the air passes through 
the A/C evaporator (3). Air flow can be directed either 
through or around the heater core (1). This is done by 
adjusting the blend-air door (2) with the temperature 
control located on the A/C-heater control in the instru- 
ment panel. The air flow can then be directed from the panel, floor and defrost outlets in various combinations using 
the mode control located on the A/C-heater control. Air flow velocity can be adjusted with the blower speed control 
located on the A/C-heater control. 


The outside (fresh) air intake can be shut off by pressing the Recirculation button on the A/C-heater control. This will 
operate an electrically actuated recirculation-air door (4) that closes off the fresh air intake and recirculates the air 
that is already inside the vehicle. 


The A/C compressor can be engaged by pressing the A/C (snowflake) button on the A/C-heater control. It will auto- 
matically engage when the mode control is set in any Mix to Defrost position. This will remove heat and humidity 
from the air before it is directed through or around the heater core. The mode control on the A/C-heater control is 
used to direct the conditioned air to the selected system outlets. The mode control uses a control cable to operated 
the mode-air doors (5 and 6). 


The defroster outlet receives airflow from the HVAC housing through the molded plastic defroster duct, which is 
secured to the top of the instrument panel. The airflow from the defroster outlet is directed by fixed vanes in the 
defroster outlet grille and cannot be adjusted. 


The side window demister outlets receive airflow from the HVAC housing through the defroster duct and molded 
plastic demister ducts. The airflow from the side window demister outlets is directed by fixed vanes in the demister 
outlet grilles and cannot be adjusted. The side window demister outlet grilles are integral to the instrument panel 
cover and direct air from the HVAC housing through the outlets on the top corners of the instrument panel. The 
demisters operate when the mode control is set in any Floor to Defrost position. 


The panel outlets receive airflow from the HVAC housing through the center air distribution duct and molded plastic 
panel outlet ducts. The airflow from each of the panel outlets is adjustable. A thumbwheel located at the bottom of 
each panel outlet grille is used to adjust a center diffuser that changes the airflow direction, and a knob on the outer 
edge of each panel outlet grille opens or closes a shutter to turn airflow on or off through that outlet. 


The front and rear floor outlets receive airflow from the HVAC housing through the front and rear floor ducts. The 
front floor outlets are integral to the molded plastic front floor ducts, which are secured to each side of the HVAC 
housing. Two molded plastic rear seat ducts are attached to the two molded plastic rear floor ducts, which are 
secured to the rear of the HVAC housing. The rear seat ducts direct airflow beneath the carpet to the outlets located 
near the front of each rear seat foot well. None of the floor outlets can be adjusted. 


DIAGNOSIS AND TESTING 
A/C PERFORMANCE 


The A/C system is designed to provide the passenger compartment with low temperature and low humidity air. The 
A/C evaporator, located in the HVAC housing is cooled to temperatures near the freezing point. As warm damp air 
passes over the fins of the A/C evaporator, the air transfers its heat to the refrigerant in the evaporator coils and the 
moisture in the air condenses on the evaporator fins. During periods of high heat and humidity, an A/C system will 
be more effective in the Recirculation mode (max-A/C). With the system in the Recirculation mode, only air from the 
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passenger compartment passes through the A/C evaporator. As the passenger compartment air dehumidifies, the 
A/C system performance levels rise. 


Humidity has an important bearing on the temperature of the air delivered to the interior of the vehicle. It is impor- 
tant to understand the effect that humidity has on the performance of the A/C system. When humidity is high, the 
A/C evaporator has to perform a double duty. It must lower the air temperature, and it must lower the temperature 
of the moisture in the air that condenses on the evaporator fins. Condensing the moisture in the air transfers heat 
energy into the evaporator fins and coils. This reduces the amount of heat the A/C evaporator can absorb from the 
air. High humidity greatly reduces the ability of the A/C evaporator to lower the temperature of the air. 


However, evaporator capacity used to reduce the amount of moisture in the air is not wasted. Wringing some of the 
moisture out of the air entering the vehicle adds to the comfort of the passengers. Although, an owner may expect 
too much from their A/C system on humid days. A performance test is the best way to determine whether the sys- 
tem is performing up to design standards. This test also provides valuable clues as to the possible cause of trouble 
with the A/C system. The ambient air temperature in the location where the vehicle will be tested must be a mini- 
mum of 21? C (70? F) for this test. 


A/C PERFORMANCE TEST 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 


NOTE: When connecting the service equipment coupling to the line fitting, verify that the valve of the cou- 
pling is fully closed. This will reduce the amount of effort required to make the connection. 


1. Check for diagnostic trouble codes using a scan tool. If no DTCs are found in the powertrain control module 
(PCM) or engine control module (ECM) (depending on engine application), gateway module or the totally inte- 
grated power module (TIPM), go to Step 2. If any DTCs are found, repair as required, then proceed to Step 2. 

2. Connect a tachometer and a manifold gauge set ог an A/C recycling/charging station. 

3. Operate the heating-A/C system under the following conditions. 

e Engine at idle and operating temperature 

e Doors or windows open 

e Transaxle in Park or Neutral with parking brake set (depending on application) 

• A/C-heater controls set to Recirculation mode (max-A/C), full cool, panel mode, high blower and А/С оп. 

4. Insert a thermometer in the driver side center panel air outlet and operate the vehicle a minimum of ten minutes 
to allow the thermometer temperature stabilizes. 


5. Compare the air temperature at the center panel outlet and the A/C system pressures to the A/C Performance 
Temperature and Pressure chart. 


A/C PERFORMANCE TEMPERATURE AND PRESSURE 


Ambient 21? C (70 Е 27° C (80° Е 32° C (90° F 38° C (100° F 43° C (110° F 
Temperature 

Air Temperature at 6 -15° С (42 - | 7-18 С (45 - | 9-21 С s - | 11-22°С - | 13-24°С и - 
Center Panel Outlet 59? E 64° F) 69? F 72° Е 75° F 


A/C High Side 1034 - 1896 1207 - 2068 1379 - == 1551 - — 1724 - "m kPa 
Pressure kPa (150 - 275 | kPa (175 - 300 | kPa (200 - 325 | kPa (225 - 350 (250 - 375 psi) 


psi) 


psi) 
A/C Low Side 214 - 365 kPa | 248- 407 kPa | 283 - 476 kPa | 317 - 483 kPa 359 - 496 kPa 
Pressure (81 - 53 psi) (36 - 59 psi) (41 - 69 psi) (46 - 70 psi) (52 - 72 psi) 
. If the air outlet temperature or the A/C system pressures are not within specifications, refer to the A/C System 
Diagnosis chart. 
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А/С SYSTEM DIAGNOSIS 


HVAC - SERVICE INFORMATION 


PM 


Equal refrigerant pressures 


Normal refrigerant pressures, 
but A/C Performance Test air 
temperatures at center panel 
outlet are too high. 


The low side pressure is 
normal or slightly low, and 
the high side pressure is too 
low. 


1. No refrigerant in the 
refrigerant system. 


1. See Refrigerant System Leaks in this group. 
Test the refrigerant system for leaks. Repair, 
evacuate and charge the refrigerant system, if 
required. 


2. Faulty A/C compressor. 2. See A/C Compressor in this group. Test the 
compressor and replace, if required. 


3. Improperly installed or 
faulty A/C pressure 
transducer. 


4. Faulty A/C-heater control, 
cabin compartment node 
(CCN), totally integrated 
power module (TIPM), 
gateway module or 
PCM/ECM (depending оп 
engine application). 

1. Excessive refrigerant oil in 
system. 


2. Temperature control cable 
improperly installed or faulty. 


3. Blend door inoperative or 
sealing improperly. 


4. Blend door not in full cold 
position. 


1. Low refrigerant system 
charge. 


2. Refrigerant flow through 
the A/C evaporator is 
restricted. 


4. See A/C High Pressure Transducer in this 
group. Test the transducer and replace, if 
required. 


4. Refer to the appropriate Electrical Diagnostic 

Procedures for testing of the A/C-heater control, 

CON, TIPM, gateway module or РСМ/ЕСМ. Test 
the module and replace, if required. 


1. See Refrigerant Oil Level in this group. 
Recover the refrigerant from the refrigerant 
system and inspect the refrigerant oil content. 
Restore the refrigerant oil to the proper level, if 
required. 


2. See Temperature Control Cable this group. 
Inspect the cable for proper operation. Replace 
the cable as required. 

3. See HVAC Housing in this group. Inspect the 
blend door for proper operation and sealing. 
Repair if required. 


4. See Temperature Control Cable this group. 
Inspect the cable for proper operation. Replace 
the cable as required. 


1. See Refrigerant System Leaks in this group. 
Test the refrigerant system for leaks. Repair, 
evacuate and charge the refrigerant system, if 
required. 


2. See A/C Evaporator in this group. Replace the 
restricted A/C evaporator, if required. 


3. Faulty A/C compressor. 3. See A/C Compressor in this group. Replace 
the compressor, if required. 
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The low side pressure is 1. A/C condenser air flow 1. Check the A/C condenser for damaged fins, 

normal or slightly high, and restricted. foreign objects obstructing air flow through the 

the high side pressure is too condenser fins, and missing or improperly 

high. installed air seals. Clean, repair, or replace 
components as required. 


2. Refrigerant flow through 2. See Accumulator in this group. Replace the 
the accumulator is restricted. | restricted accumulator, if required. 

3. Inoperative radiator cooling | 3. Test the radiator cooling fan and replace, if 
fan. required. Refer to Group 7. 


4. Refrigerant system 4. See Refrigerant System Charge in this group. 

overcharged. Recover the refrigerant from the refrigerant 
system. Charge the refrigerant system to the 
proper level, if required. 


5. Air in the refrigerant 5. See Refrigerant System Leaks in this group. 

System. Test the refrigerant system for leaks. Repair, 
evacuate and charge the refrigerant system, if 
required. 


6. Engine overheating. 6. Test the engine cooling system and repair, if 
required. Refer to Group 7. 


The low side pressure is too | 1. Accessory drive belt 1. Inspect the accessory drive belt condition and 
high, and the high side slipping. tension. Replace the accessory drive belt or 
pressure is too low. tensioner, if required. Refer to Group 7. 


2. Faulty A/C orifice tube. 2. See A/C Orifice Tube in this group. Replace 
A/C liquid line if required. 

3. Faulty A/C compressor. 3. See A/C Compressor in this group. Replace 
the compressor, if required. 


The low side pressure is too | 1. Restricted refrigerant flow 1. See Liquid Line, Suction Line and Discharge 

low, and the high side through the refrigerant lines. Line in this group. Inspect the refrigerant lines for 

pressure is too high. kinks, tight bends or improper routing. Correct the 
routing or replace the refrigerant line, if required. 


2. Restricted refrigerant flow 2. See A/C Orifice Tube in this group. Replace 
through the A/C orifice tube. A/C liquid line if required. 
3. Restricted refrigerant flow 3. See A/C Condenser in this group. Replace the 
through the A/C condenser. restricted condenser, if required. 

HEATER PERFORMANCE 


Before performing the following tests, refer to Group 7 - Cooling for the procedures to check the engine coolant 
level and flow, engine coolant reserve/recovery system operation, accessory drive belt condition and tension, radi- 
ator air flow and the fan drive operation. 


WARNING: Do not remove radiator cap when engine is hot, personal injury can result. 


If vehicle has been run recently, wait 15 minutes before removing the radiator cap. Place a rag over the cap and 
turn it to the first safety stop. Allow pressure to escape through the overflow tube. When the system pressure sta- 
bilizes, remove the cap completely. 


MAXIMUM HEATER OUTPUT 


Engine coolant is delivered to and from the heater core through two heater hoses. With the engine idling at normal 
operating temperature, set the temperature control to the full hot position, the mode control to the floor position, and 
the blower motor control to the highest speed position. Using a test thermometer, check the temperature of the air 
being discharged at the front floor outlets. Compare the test thermometer reading to the Heater Temperature Ref- 
erence chart. 
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HEATER TEMPERATURE REFERENCE 


Ambient Temperature Minimum Floor Outlet Temperature 
Fahrenhei Fahrenheit 
BEEN | _ А ы Se 


70: 56° 
26: 8o: 57: 
3 [ 9» [| 3 
If the heater outlet air temperature is below the minimum specification, refer to Group 7 - Cooling. Both of the heater 
hoses should be hot to the touch. The coolant return heater hose should be slightly cooler than the coolant supply 


heater hose. If the return hose is much cooler than the supply hose, locate and repair the engine coolant flow 
obstruction in the cooling system. Refer to Group 7 - Cooling for more information. 


OBSTRUCTED COOLANT FLOW 


Possible locations or causes of obstructed coolant flow are as follows: 
e Low coolant level 
e Faulty water pump 
e Faulty thermostat 
e Pinched or kinked heater hoses 
e Improper heater hose routing 
e Plugged heater hoses or supply and return ports at the cooling system connections 
e Plugged heater core 


If proper coolant flow through the cooling system is verified, and heater outlet air temperature is low, a mechanical 
problem may exist. 


MECHANICAL PROBLEMS 


Possible causes of insufficient heat due to mechanical problems are as follows: 
e Obstructed cowl air intake 
e Obstructed heater system outlets 
e Faulty engine thermostat 
e Faulty blower motor system 
e Faulty A/C-heater control 
e Faulty temperature control cable 
e Faulty, obstructed or improperly installed blend-air door 


TEMPERATURE CONTROL 


If the heater outlet air temperature cannot be adjusted with the temperature control on the A/C-heater control, the 
following could require service: 


e Faulty A/C-heater control 

e Faulty temperature control cable 

e Faulty, obstructed or improperly installed blend-air door 
e Improper engine coolant temperature 
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SPECIFICATIONS 
A/C SYSTEM 


С = ы. бы [ м | 
A/C Compressor Denso 5SE12C ND-8 PAG oil 


Freeze-up Control Evaporator temperature sensor Input to A/C-heater control, HVAC 
housing mounted, sets compressor 
to destroke 2? C below evaporator 
target temperature (minimum 5? C 
(41° F)) and activates compressor 
when within 1° C of evaporator 
target temperature 


Low psi Control A/C pressure transducer Input to PCM/ECM, discharge line 


mounted, sets compressor to 
destroke below 200 kPa (29 psi), 
activates compressor above 234 
-262 kPa (34 - 38 psi) 

High psi Control A/C pressure transducer Input to PCM/ECM, discharge line 
mounted - compressor to destroke 
above 3130 kPa (454 psi) and 
below 200 kPa (29 psi) 

Refrigerant Charge Capacity Refer to the A/C Underhood R-134a refrigerant 

Specification Label located in the 
engine compartment. 


TORQUE 


All Screws NOT Listed 2 
Below 

A/C Accumulator Bracket 5 
Bolts 

A/C Accumulator Retaining 

Band Bolt 

A/C Compressor to Engine 

Bolts 

Air Distribution Housing ‚2 
Halves Screws 

Air Distribution Housing to 2 
HVAC Housing Screws 


Air Inlet Housing to HVAC 1.2 
Housing Screws 


Blend Door Lever Screw 
Blower Motor Screws 
Center Duct Screws 


Defroster Duct Support 
Screws 


Defroster Duct Screws 
Demister Duct Screws 


Flange to HVAC Housing 
Screw 


1 
25 
1 
1 
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Неајег — и Тире 10 
Retaining Bracket Screw 

Heat Shield to Dash Panel 

Nuts 

HVAC Housing Halves 1.2 10 
Screws 

HVAC Housing to Dash 4.5 40 
Panel Nut 

Lower Condenser Bracket 

to Radiator Bolts 


Wd Boor бапак | ове 


РТС Heater Unit to 2 

Housing Screws 

Rear Seat Floor Duct 2.2 20 
Screw 

Refrigerant Lines to A/C 12 105 
Evaporator Bolt 

Refrigerant Lines to 20 15 

Compressor Nuts 

Refrigerant Lines to A/C 5 44 
Condenser Nuts 

Refrigerant Line Bracket to 4.5 40 
Strut Tower Nut 

Suction Line to 5 44 
Accumulator Nut 
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SPECIAL TOOLS 


HEATING-A/C SYSTEM ~ 


А/С Spanner Wrench 9907 


~ 


Тит Stick C-4755 


Snap Ring Pliers 9764 
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ACTUATOR-RECIRCULATION DOOR 
DESCRIPTION 


The recirculation door actuator (1) is a reversible, 12 
volt direct current (DC), servo motor. The recirculation 
door actuator is located on the right side of the HVAC 
air inlet housing and is directly connected to the pivot 
shaft lever of the recirculation-air door. 


The recirculation door actuator is contained within a 
black molded plastic housing with an integral wire con- 
nector receptacle (2), an output shaft with splines (3) 
that connect it to the recirculation door and three inte- 
gral mounting tabs (4) that allow the actuator to be 
secured to the air inlet housing. The recirculation door 
actuator does not require mechanical indexing to the 
recirculation-air door, as it is electronically calibrated 
by the A/C-heater control. 


812c574e 


OPERATION 


The recirculation door actuator is connected to the A/C-heater control through the vehicle electrical system by a 
dedicated two-wire lead and connector of the instrument panel wire harness. The recirculation door actuator can 
move the recirculation-air door in two directions. When the A/C-heater control pulls the voltage on one side of the 
motor connection high and the other connection low, the recirculation-air door will move in one direction. When the 
A/C-heater control reverses the polarity of the voltage to the motor, the recirculation-air door moves in the opposite 
direction. Once the A/C-heater control makes the voltage to both connections high or both connections low, the 
recirculation-air door stops and will not move. 


The recirculation door actuator cannot be adjusted or repaired and, if faulty or damaged it must be replaced. 
REMOVAL 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental airbag deployment and possible personal injury or death. 
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NOTE: Illustration shown with instrument panel 
removed for clarity. 


1. Disconnect and isolate the negative battery cable. 


2. Remove the glove box bin (refer to 23 - BODY/IN- 
STRUMENT PANEL/BIN-GLOVE BOX - 
REMOVAL). 


3. Reach through glove box opening in the instrument 
panel and remove the screws (1) that secure the 
recirculation door actuator (2) to the right side of 
the HVAC air inlet housing (3). 


4. Remove the recirculation door actuator from the air 
inlet housing and disconnect the wire harness con- 
nector (4) from the actuator. 


5. Remove the recirculation door actuator from the 
vehicle. 


INSTALLATION 


1. Position the recirculation door actuator (1) to the 
right side of the HVAC air inlet housing (2). 


2. Install the recirculation door actuator onto the air 
inlet housing. If necessary, rotate the actuator 
slightly to align the splines on the actuator output 
shaft (3) with those on the recirculation door pivot 
shaft adapter (4). 


3. Install the screws (1) that secure the recirculation 
door actuator (2) to the air inlet housing (3). 
Tighten the screws to 2 N-m (17 іп. 105.). 

4. Connect the instrument panel wire harness connec- 
tor (4) to the recirculation door actuator. 


5. Install the glove box bin (refer to 23 - BODY/IN- 
STRUMENT PANEL/BIN-GLOVE BOX - INSTAL- 
LATION). 


6. Reconnect the negative battery cable. 
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CABLE-MODE DOOR 
REMOVAL 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 


CONTROLS 


in accidental airbag deployment and possible personal injury or death. 


NOTE: Illustration shown with instrument panel removed for clarity. 


NOTE: LHD model shown. RHD model similar. 


1. 


Disconnect and isolate the negative battery cable. 


NOTE: To aid in reinstallation, note the installed 
position of the mode control cable to the A/C- 
heater control prior to removal of the cable. 


2. 


Remove the instrument panel center bezel and dis- 
connect the mode control cable from the A/C- 
heater control (refer to 23 - BODY/INSTRUMENT 
PANEL/BEZEL-CENTER - REMOVAL). 


. On LHD models, remove the glove box bin (refer to 


23 - BODY/INSTRUMENT PANEL/BIN-GLOVE 
BOX - REMOVAL). 


. Disengage the metal retaining clip (1) that secures 


the mode control cable (2) from the right side of 
the HVAC air distribution housing (3). 


NOTE: To aid in reinstallation, note the position of 
the mode control cable as it passes through the instrument panel support prior to removal of the cable. 


816f2e11 


5. Disconnect the mode control cable from the mode door cam (4) and remove the cable from the vehicle. 


INSTALLATION 


NOTE: Illustration shown with instrument panel removed for clarity. 


NOTE: LHD model shown. RHD model similar. 
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1. 


CAUTION: Failure to adjust the mode control cable when required can result in operating modes not Бета 
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Position the mode control cable (2) to the right side 
of the HVAC air distribution housing (3) through the 
opening in the instrument panel support. 


. Connect the mode control cable to the mode door 


cam (4). 


. Engage the metal retaining clip (1) to the right side 


of the HVAC air distribution housing. Make sure the 
retaining clip is fully engaged to the housing. 


. Connect the mode door control cable to the A/C- 


heater control and install the instrument panel cen- 
ter bezel (refer to 23 - BODY/INSTRUMENT 
PANEL/BEZEL-CENTER - INSTALLATION). 


. Visually verify the mode door cam moves from the 


full defrost position to the full panel position and 
then back to the full defrost position using the 
mode control knob on the A/C-heater control. If OK, 
go to step 10. If not OK, proceed to step 6. 


properly obtained. 


6. 
T. 
8. 


11. 


Disengage the mode control cable from the metal retaining clip located on the right side of the HVAC housing. 


816f2e11 


Turn the mode control knob on the A/C-heater control to the full defrost position. 


Reach behind the instrument panel and turn the mode door cam clockwise until it stops in the full defrost position 
and engage the mode control cable to the metal retaining clip. Make sure the cam is in the full defrost position 
and that the cable is fully engaged to the retaining clip. 

. Verify the mode door cam moves from the full defrost position to the full panel position and then back to the full 
defrost position as selected with the mode control knob on the A/C-heater control. If not, repeat steps 6 thru 9. 


10. On LHD models, install the glove box bin (refer to 23 - BODY/INSTRUMENT PANEL/BIN-GLOVE BOX - 


INSTALLATION). 
Reconnect the negative battery cable. 
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CABLE-TEMPERATURE CONTROL 
REMOVAL 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental airbag deployment and possible personal injury or death. 


NOTE: Illustration shown with instrument panel removed for clarity. 


NOTE: LHD model shown. RHD model similar. 


1. Disconnect and isolate the negative battery cable. 


NOTE: To aid in reinstallation, note the installed 
position of the temperature control cable to the 
A/C-heater control prior to removal of the cable. 


да! 


connect the temperature control cable from the 
A/C-heater control (refer to 23 - BODY/INSTRU- 
MENT PANEL/BEZEL-CENTER - REMOVAL). 


3. On RHD models, remove the glove box bin (refer 
to 283 - BODY/INSTRUMENT PANEL/BIN-GLOVE 
BOX - REMOVAL). 

4. Disengage the metal retaining clip (1) that secures 
the temperature control cable (2) from the left side N 
of the HVAC air distribution housing (3). 


2. Remove the instrument panel center bezel and dis- \ 


816f334b 


NOTE: To aid in reinstallation, note the position of 
the temperature control cable as it passes through the instrument panel support prior to removal of the 
cable. 


5. Disconnect the temperature control cable from the blend door pivot lever (4) and remove the cable from the 
vehicle. 


INSTALLATION 


NOTE: Illustration shown with instrument panel removed for clarity. 


NOTE: LHD model shown. RHD model similar. 


24-68 CONTROLS 


1. 


CAUTION: Failure to adjust the temperature control cable can result in full heating or cooling capabilities 


Position the temperature control cable (2) to the left 
side of the HVAC air distribution housing (3) 
through the opening in the instrument panel sup- 
port. 


. Connect the temperature control cable to the blend 


door pivot lever (4). 


. Engage the metal retaining clip (1) to the left side 


of the HVAC air distribution housing. Make sure the 
retaining clip is fully engaged to the housing. 


. Connect the temperature door control cable to the 


A/C-heater control and install the instrument panel 
center bezel (refer to 23 - BODY/INSTRUMENT 
PANEL/BEZEL-CENTER - INSTALLATION). 


. Visually verify that the blend door pivot lever moves 


from the full hot position to the full cold position 
and then back to the full hot position using the tem- 
perature control knob on the A/C-heater control. If 
OK, go to step 10. If not OK, proceed to step 6. 


not being obtained. 


81613346 


6. Disengage Ше temperature control cable from the metal retaining clip located on the left side of the HVAC hous- 


T. 
8. 


10. On RHD models, install the glove box bin (refer to 23 - BODY/INSTRUMENT PANEL/BIN-GLOVE BOX - 


11. 


ing. 


Turn the temperature control knob on the A/C-heater control to the full hot position. 

Reach behind the instrument panel and move the blend door pivot lever forward until it stops in the full hot 
position and engage the temperature control cable to the metal retaining clip. Make sure the lever is in the full 
hot position and that the cable is fully engaged to the retaining clip. 

. Verify that the blend door pivot lever moves from the full hot position to the full cold position and then back to the 
full hot position, as selected with the temperature control knob on the A/C-heater control. If not, repeat steps 6 


thru 9. 


INSTALLATION). 
Reconnect the negative battery cable. 


РМ--------------------------------------------СОМТНОЮ5 24-69 


СОМТКОГ-А/С НЕАТЕН 
DESCRIPTION 


NOTE: Typical A/C-heater control shown. 


The A/C-heater control (1) for the manual temperature 
control (MTC) single zone system allows one temper- 
ature setting for the entire vehicle. All controls are 
identified by ISO graphic symbols. 


The heating-A/C system uses a combination of electri- 
cal and cable operated controls. These controls pro- 
vide the vehicle operator with a number of setting 
options to help control the climate and comfort within 
the vehicle. 


The A/C-heater control is located in the instrument 
panel and contains: 
e a rotary control for mode control of the dis- 
charged air (2). 
e a rotary control for blower motor speed selection 81617605 
and to turn the blower motor off (3). 
e а rotary control for temperature control of the dis- 
charged air (4). 
e a push-button control to turn the rear window defogger system on and off (5). 
e a push-button control for recirculation control of the discharged air (6). 
e a push-button control to turn the A/C system on and off (7). 


The A/C-heater control cannot be repaired and, if faulty or damaged, it must be replaced. The control knobs for the 
A/C-heater control are available for service replacement. 


REMOVAL 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental airbag deployment and possible personal injury or death. 


NOTE: Typical A/C-heater control and center bezel shown. 


24-70 СОМНОІ5--------------------------------РМ 


1. Disconnect and isolate the negative battery cable. 


2. Remove the center bezel (7) from the instrument 
panel and disconnect the wiring connector for the 


clock, power window switches and the accessory SS 
switches, as equipped (refer to 23 - BODY/IN- : 

STRUMENT PANEL/BEZEL-CENTER - 

REMOVAL). Да) 


NOTE: To aid іп reinstallation, note the installed 
positions of the control cables prior to removal. 


3. Using a small screwdriver or similar tool, disengage 24 07—05) 
the retaining clips that secure the control cables (1 ите кд 
and 9) to the back of the A/C-heater control (8). № = [39/7772 SZ 

4. Using a small screwdriver or similar tool, disengage N (6) 
the retaining clips that secure the control cables to 


the mode control sector gear (2) and the tempera- 
ture control sector gear (5). 


5. Disconnect the wire harness connectors (3 and 4) 
from the rear of the A/C-heater control and place the center bezel on a work bench. 


6. Remove the four screws (6) that secure the A/C-heater control to the back of the center bezel and remove the 
control. 


INSTALLATION 


8158e8dc 


NOTE: Typical A/C-heater control and center bezel shown. 


1. Install the A/C-heater control (8) into the instrument 
panel center bezel (7). 


2. Install the four screws (6) that secure the A/C- 
heater control to the center bezel. Tighten the 
screws to 2 N-m (17 in. Ibs.). 


3. Position the center bezel to the instrument panel 
and connect the wire harness connectors (3 and 4) 
to the back of the A/C-heater control. 


NOTE: Install the mode control cable onto the A/C 
heater control first. Then install the temperature 
control cable. 


МА ЕР 
4. Connect the control cables (1 and 9) to the mode Ка e 222 с 
door control sector gear (2) and the temperature mij ER (6) 

0 


Я 
control sector gear (5) and fully engage the retain- Tal 
ing clips. Make sure the retaining clips are fully (в) 5% 
engage to the sector gears. 


5. Connect the control cables to the back of the A/C- 
heater control and fully engage the retaining clips. Make sure the retaining clips are fully engage to the back of 
the A/C-heater control. 

6. Connect the wire harness connectors to the accessory switches, power window switches and clock, as equipped 
and install the center bezel (refer to 23 - BODY/INSTRUMENT PANEL/BEZEL-CENTER - INSTALLATION). 


7. Reconnect the negative battery cable. 


РМ-------------------------------------- CONTROLS 24-71 


RESISTOR-BLOWER MOTOR 
DESCRIPTION 


The blower motor resistor is mounted to the bottom of 
the HVAC housing on the passenger side of the vehi- 
cle. The blower motor resistor consists of a molded 
plastic mounting plate (1) with an integral wire connec- 
tor receptacle (2). Concealed behind the mounting 
plate are resistors (3) located between a two-piece 
stamped steel base (4). 


816f774f 


OPERATION 


The blower motor resistor is connected to the vehicle electrical system through a dedicated take out and connector 
of the instrument panel wire harness. The blower motor resistor has three resistors, each of which will reduce the 
current flow through the blower motor to change the blower motor speed. 


The blower motor control for the heating-A/C system directs the ground path for the blower motor through the cor- 
rect resistor to obtain the selected speed. With the blower motor control in the lowest speed position, the ground 
path for the blower motor is applied through all of the resistors. Each higher speed selected with the blower motor 
control applies the blower motor ground path through fewer of the resistors, increasing the blower motor speed. 
When the blower motor control is in the highest speed position, the blower motor resistor is bypassed and the 
blower motor receives a direct path to ground. 


The blower motor resistor cannot be adjusted or repaired and, if faulty or damaged, it must be replaced. 


DIAGNOSIS AND TESTING 
BLOWER MOTOR RESISTOR 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental airbag deployment and possible personal injury or death. 


NOTE: For circuit descriptions and diagrams, refer to the appropriate wiring information. The wiring infor- 
mation includes wiring diagrams, proper wire and connector repair procedures, further details on wire har- 
ness routing and retention, as well as pin-out and location views for the various wire harness connectors, 
splices and grounds. 


1. Disconnect and isolate the negative battery cable. 

2. Disconnect the wire harness connector from the blower motor resistor (refer to 24 - HEATING & AIR CONDI- 
TIONING/CONTROLS/RESISTOR-BLOWER MOTOR - REMOVAL). 

3. Using an ohmmeter, check for continuity between all of the blower motor resistor terminals. In each case there 
should be continuity. If OK, repair the wire harness circuits between the blower motor speed control and the 
blower motor resistor or blower motor as required. If not OK, replace the faulty blower motor resistor. 


24-72 CONTROLS 


REMOVAL 


WARNING: The blower motor resistor may get very hot during normal operation. If the blower motor was 
turned on prior to servicing the blower motor resistor, wait five minutes to allow the blower motor resistors 
to cool before performing diagnosis or service. Failure to take this precaution can result in possible per- 


sonal injury. 


CAUTION: Do not operate the blower motor with the blower motor resistor removed from the circuit. Failure 
to take this precaution can result in vehicle damage. 


NOTE: LHD model shown. RHD model similar. 


1. 
2. 


Disconnect and isolate the negative battery cable. 
Disconnect the wire harness connector (1) from the 
blower motor resistor (2) located on the bottom of 
the passenger side of the HVAC housing (3). 


. Remove the two screws (4) that secure the blower 


motor resistor to the HVAC housing and remove 
the resistor. 


INSTALLATION 


NOTE: LHD model shown. RHD model similar. 


1. 


Position the blower motor resistor (2) onto the bot- 
tom of the passenger side of the HVAC housing 


(3). 


. Install the two screws (4) that secure the blower 


motor resistor to the HVAC housing. Tighten the 
screws to 1.2 М-т (10 іп. 16$.). 


. Connect the wire harness connector (1) to the 


blower motor resistor. 


. Reconnect the negative battery cable. 


PM 
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816f79f5 


РМ-------------------------------------------- CONTROLS 24 - 73 


SENSOR-EVAPORATOR TEMPERATURE 
DESCRIPTION 


The evaporator temperature sensor measures the 
temperature of the conditioned air downstream of the 
A/C evaporator. The evaporator temperature sensor is 
an electrical thermistor (1) mounted on the end of a 
molded plastic housing (2) that is inserted into the 
driver side of the HVAC housing near the coldest point 
of the A/C evaporator. The evaporator temperature 
sensor is retained in the HVAC housing by two integral 
retaining tabs (3) and is connected to the vehicle elec- 
trical system by use of a wire lead and connector (4) 
with two terminals. 


81790b7d 


OPERATION 


The evaporator temperature sensor monitors the surface temperature of A/C evaporator and supplies an input signal 
to the A/C-heater control. The A/C-heater control uses the evaporator temperature sensor input signal to optimize 
A/C system performance and to protect the A/C system from evaporator freezing. The evaporator temperature sen- 
sor will change its internal resistance in response to the temperatures it monitors and is connected to the A/C-heater 
control through sensor ground circuit and a 5-volt reference signal circuit. As the temperature of the A/C evaporator 
decreases, the internal resistance of the evaporator temperature sensor decreases. 


The A/C-heater control uses the monitored voltage reading as an indication of evaporator temperature. The A/C- 
heater control is programmed to respond to this input by requesting the powertrain control module (PCM) or the 
engine control module (ECM) (depending on engine application) to adjust the compressor swash plate angle as 
necessary to optimize A/C system performance and to protect the A/C system from evaporator freezing (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/COMPRESSOR-A/C - OPERATION for more information). 


The evaporator temperature sensor is diagnosed using a scan tool (refer to 24 - HEATING & AIR CONDITIONING 
- DIAGNOSIS AND TESTING and to 24 - HVAC Electrical Diagnostics for more information). 


The evaporator temperature sensor cannot be adjusted or repaired and, if faulty or damaged, it must be replaced. 


REMOVAL 


NOTE: LHD model shown. RHD model similar. 


24-74 CONTROLS 


1. 


Remove the HVAC housing assembly and place it 
on a workbench (refer to 24 - HEATING & AIR 
CONDITIONING/DISTRIBUTION /HOUSING-HVAC 
- HOUSING-HVAC ASSEMBLY - REMOVAL). 


. Remove the air distribution housing from the HVAC 


housing (refer to 24 - HEATING & AIR CONDI- 
TIONING/DISTRIBUTION/HOUSING-HVAC - 
HOUSING-AIR DISTRIBUTION - REMOVAL). 


. Using needle nose pliers (1) , disengage the two 


retaining tabs (2) that secure the evaporator tem- 
perature sensor (3) to the driver side of the HVAC 
housing (4) and remove the sensor. 


INSTALLATION 


NOTE: LHD model shown. RHD model similar. 


1. 


Install the evaporator temperature sensor (1) into 
the driver side of the HVAC housing (2). Make sure 
the retaining tabs (3) are fully engaged to the hous- 
ing. 


. Install the air distribution housing onto the HVAC 


housing (refer to 24 - HEATING & AIR CONDI- 
TIONING/DISTRIBUTION/HOUSING-HVAC - 
HOUSING-AIR DISTRIBUTION - INSTALLATION). 


. Install the HVAC housing assembly (refer to 24 - 


HEATING & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - HOUSING-HVAC ASSEMBLY - 
INSTALLATION). 


PM 
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РМ-------------------------------------- CONTROLS 24-75 


TRANSDUCER-A/C PRESSURE 
DESCRIPTION 


The A/C pressure transducer (1) is a switch that is 
installed on a fitting located on the A/C discharge line. 
An internally threaded fitting on the A/C pressure 
transducer connects it to the externally threaded 
Schrader-type fitting on the A/C discharge line. A rub- 
ber O-ring seals the connection between the A/C pres- 
sure transducer and the discharge line fitting. The A/C 
pressure transducer is connected to the vehicle elec- 
trical system by a molded plastic connector with three 
terminals. 


OPERATION 


The A/C pressure transducer monitors the pressures in the high side of the refrigerant system through its connection 
to a fitting on the A/C discharge line and its internal resistance changes in response to the pressures it monitors. 
The powertrain control module (PCM) or the engine control module (ECM) (depending on engine application) pro- 
vides a five volt reference signal and a sensor ground to the A/C pressure transducer, then monitors the output 
voltage of the transducer on a sensor return circuit to determine refrigerant pressure. The PCM/ECM is programmed 
to respond to this and other sensor inputs by controlling the operation of the swashplate within the A/C compressor 
and the radiator cooling fan to help optimize A/C system performance and to protect the system components from 
damage. The PCM adjusts the swashplate to nearly a zero degree angle (low compressor displacement) when high 
Side pressure rises above 3130 kPa (454 psi) and re-adjusts the swashplate to a greater angle (higher compressor 
displacement) when high side pressure drops below 1999 kPa (290 psi). The A/C pressure transducer also reduces 
the swashplate angle if the high side pressure drops below 200 kPa (29 psi) and will increase the swashplate angle 
when the high side pressure rises above 234 -262 kPa (34 - 38 psi). When the refrigerant pressure rises above 
1655 kPa (240 psi), the PCM will actuate the cooling fan. 


A Schrader-type valve in the A/C discharge line fitting permits the A/C pressure transducer to be removed or 
installed without disturbing the refrigerant in the A/C system. 


The A/C pressure transducer is diagnosed using a scan tool. Refer to 9 - Engine Electrical Diagnostics for more 
information. 


The A/C pressure transducer cannot be adjusted or repaired and, if faulty or damaged it must be replaced. 
REMOVAL 


NOTE: It is not necessary to discharge the refrigerant system to replace the A/C pressure transducer. 


24-76 CONTROLS 


NOTE: Typical A/C pressure transducer shown. 


Ија 
2. 


Disconnect and isolate the negative battery cable. 


Remove the upper radiator closure panel and care- 
fully pull the top of the fascia forward to gain 
access to the A/C pressure transducer (2) (refer to 
23 - BODY/EXTERIOR/CLOSURE PANEL-UPPER 
RADIATOR - REMOVAL). 


. Reach down through the opening between the A/C 


condenser and the front fascia and disconnect the 
wire harness connector (1) from the A/C pressure 
transducer located on the A/C discharge line (3). 


. Remove the A/C pressure transducer from the fit- 


ting on the A/C discharge line and remove and dis- 
card the O-ring seal. 


INSTALLATION 


PM 


8137d452 


NOTE: Use only the specified O-ring as it is made of special material for R-134a. Use only refrigerant oil of 
the type required for the A/C compressor. 


NOTE: Typical A/C pressure transducer shown. 


1. 


Lubricate a new rubber O-ring seal (4) with clean 
refrigerant oil and install it onto the discharge line 
fitting (3). 


. Install the A/C pressure transducer (2) onto the A/C 


discharge line. Tighten the A/C pressure transducer 
securely. 


. Connect the wire harness connector (1) to the A/C 


pressure transducer. 


. Install the upper radiator closure panel (refer to 23 


- BODY/EXTERIOR/CLOSURE . PANEL-UPPER 
RADIATOR - INSTALLATION). 


. Reconnect the negative battery cable. 


81374452 
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DUCT-DEFROSTER 
REMOVAL 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 


PM 


in accidental airbag deployment and possible personal injury or death. 


NOTE: LHD model shown. RHD model similar. 


NOTE: Illustration shown with instrument panel 
removed from vehicle for clarity. 


1. Remove the instrument panel top cover (refer to 23 
-  BODY/INSTRUMENT = PANEL/INSTRUMENT 
PANEL TOP COVER - REMOVAL). 


2. Disconnect the left demister duct (7) and the right 
demister duct (5) from the defroster duct (2). 


3. Remove the two screws (3) that secure the 
defroster duct to the defroster duct support (4). 


4. Remove the two screws (1) that secure the 
defroster duct support to the instrument panel (6) 
and position the support out of the way. 


5. Remove the defroster duct from the instrument 
panel. 


INSTALLATION 


NOTE: LHD model shown. RHD model similar. 


NOTE: Illustration shown with instrument panel 
removed from vehicle for clarity. 


1. Position the defroster duct (2) to the front of the 
instrument panel (6). 


2. Reposition the defroster duct support (4) to the 
instrument panel and install the two retaining 
screws (1). Tighten the screws to 3 N-m (27 in. 
Ibs.). 


3. Install the two screws (3) that secure the defroster 
duct to the defroster duct support. Tighten the 
screws to 2.2 N-m (20 in. 16$.). 

4. Connect the left demister duct (7) and the right 
demister duct (5) to the defroster duct. 

5. Install the instrument panel top cover (refer to 23 - 
BODY/INSTRUMENT PANEL/INSTRUMENT 
PANEL TOP COVER - INSTALLATION). 
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DUCTS-FLOOR DISTRIBUTION 
REMOVAL 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the battery negative (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 


DISTRIBUTION 


in an accidental airbag deployment and possible personal injury or death. 


RIGHT FRONT FLOOR DUCT 


NOTE: LHD model shown. RHD model similar. 


1. 


Remove the instrument panel (refer to 23 - BODY/ 
INSTRUMENT PANEL/ASSEMBLY-INSTRUMENT 
PANEL - REMOVAL). 


. Disconnect the right floor duct (1) from the right 


side of the HVAC housing (2) and remove the duct. 


LEFT FRONT FLOOR DUCT 


81769e9a 


NOTE: Illustration shown with instrument panel removed for clarity. 


NOTE: LHD model shown. RHD model similar. 


1. 


On LHD models, remove the steering column 
opening cover (refer to 23 - BODY/INSTRUMENT 
PANEL/COVER-STEERING COLUMN OPENING - 
REMOVAL). 


. On RHD models, remove the instrument panel 


cover (refer to 23 - BODY/INSTRUMENT PANEL/ 
COVER-INSTRUMENT PANEL - REMOVAL). 


. Remove the screw that secures the left floor distri- 


bution duct (1) to the left side of the HVAC housing 
(2) and disconnect the duct from the housing 
outlet. 


81769e96 


24 - 79 


24-80 DISTRIBUTION 


REAR FLOOR DISTRIBUTION DUCTS 


. Remove the instrument panel (refer to 23 - BODY/ 


INSTRUMENT PANEL/ASSEMBLY-INSTRUMENT 
PANEL - REMOVAL). 


. Remove the rear seat floor ducts (refer to REAR 


SEAT FLOOR DUCTS in this group). 


. Disconnect the left rear floor distribution duct (1) 


and the right rear floor distribution duct (2) as 
required from the HVAC housing (3) and remove 
the duct(s). 


REAR SEAT FLOOR DUCTS 


PM 


81769e9c 


NOTE: Right side rear floor duct shown. Left side duct similar. 


NOTE: LHD model shown. RHD model similar. 


1. 


Remove the center floor console (refer to 23 - 
BODY/INTERIOR/CONSOLE-CENTER - 
REMOVAL). 


. Remove the front seat from the side of the vehicle 


being serviced (refer to 23 - BODY/SEATS/SEAT- 
FRONT - REMOVAL). 


. Pull the carpet back to gain access to the rear seat 


floor duct (2) (refer to 23 - BODY/INTERIOR/CAR- 
PETS AND FLOOR MATS - REMOVAL). 


. Remove the screw (1) and disengage the retainer 


that secures the rear seat floor duct to the floor 
support (4). 


. Disconnect the rear seat floor duct from the rear 


floor distribution duct (3) and remove the rear seat 
duct(s). 


81769ea0 


РМ 


INSTALLATION 


RIGHT FRONT FLOOR DUCT 


NOTE: LHD model shown. RHD model similar. 


1. 


Connect the right front floor duct (1) to the right 
side of the HVAC housing (2). Make sure the duct 
is fully engaged to the housing. 

Install the instrument panel (refer to 23 - BODY/IN- 
STRUMENT PANEL/ASSEMBLY-INSTRUMENT 
PANEL - INSTALLATION). 


LEFT FRONT FLOOR DUCT 


DISTRIBUTION 24-81 


81769e9a 


NOTE: Illustration shown with instrument panel removed for clarity. 


NOTE: LHD model shown. RHD model similar. 


1. 


Connect the left front floor duct (1) to the left side 
of the HVAC housing (2). Make sure the duct is 
fully engaged to the housing. 


. Install the screw that secures the left front floor 


duct to the left side of the HVAC housing. Tighten 
the screw to 2 N-m (17 in. 16$.). 


. On LHD models, install the steering column open- 


ing cover (refer to 23 - BODY/INSTRUMENT PAN- 
EL/COVER-STEERING COLUMN OPENING - 
INSTALLATION). 


. On RHD models, install the instrument panel cover 


(Refer to 23 - BODY/INSTRUMENT PANEL/COV- 
ER-INSTRUMENT PANEL - INSTALLATION). 


2 81769696 
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REAR FLOOR DISTRIBUTION DUCTS 


1. Connect the left rear floor distribution duct (1) and 
the right rear floor distribution duct (2) as required 
to the HVAC housing (3). Make sure the ducts are 
fully engaged to the housing. 

2. Install the rear seat floor ducts (refer to REAR 
SEAT FLOOR DUCTS in this group). 

3. Install the instrument panel (refer to 23 - BODY/IN- 
STRUMENT PANEL/ASSEMBLY-INSTRUMENT 
PANEL - INSTALLATION). 


81769e9c 


REAR SEAT FLOOR DUCTS 


NOTE: Right side rear floor duct shown. Left side duct similar. 


NOTE: LHD model shown. RHD model similar. 


1. Connect the rear seat floor duct (2) to the rear floor 
distribution duct (3). Make sure the ducts are fully 
engaged to each other. 


2. Engage the retainer that secures the rear seat floor 
duct to the floor support (4) and install the retaining 
screw (1). Tighten the screw to 2.2 N-m (20 in. 
Ibs.). 

3. Reinstall the carpet (refer to 23 - BODY/INTERIOR/ 
CARPETS AND FLOOR MATS - INSTALLATION). 


4. Install the front seat to the side of the vehicle being 
serviced (refer to 23 - BODY/SEATS/SEAT-FRONT 
- INSTALLATION). 


5. Install the center floor console (refer to 23 - BODY/ 
INTERIOR/CONSOLE-CENTER - INSTALLATION). 


81769ea0 
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DUCT-INSTRUMENT PANEL 
REMOVAL 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental airbag deployment and possible personal injury or death. 


NOTE: Illustrations shown with instrument panel removed from vehicle for clarity. 


LEFT AND RIGHT SIDE DUCT 


NOTE: The left and right side instrument panel ducts are serviced only as an assembly with the left or right 
side demister duct. 


NOTE: LHD model shown. RHD model similar. (1) (2) (3) (4) (5) (6) 


1. Remove Ше instrument panel top cover (refer to 23 
-  BODY/INSTRUMENT  JPANEL/INSTRUMENT 
PANEL TOP COVER - REMOVAL). 


2. Disconnect the left side demister hose (3) and right 
side demister hose (5) from the defroster duct (4). 


3. Remove the screws (2) that secure each demister 
duct (1 and 6) to the instrument panel support. 


4. Remove the push-pin fastener (8) that secures 
each instrument panel duct (7 and 10) to the instru- 
ment panel support. 

5. Disconnect the left and right side instrument panel 
ducts from the center duct (9). 

6. Remove the each instrument panel duct and 
demister duct as an assembly from the instrument 
panel. 


8177cad7 


CENTER DUCT 


NOTE: LHD model shown. RHD model similar. 


1. Remove the left and right side instrument panel 
and demister ducts (1 and 2) (refer to LEFT AND 
RIGHT SIDE DUCT ). 

2. Remove the two screws (3) that secure the center 
instrument panel duct (4) to the instrument panel 
support. 

3. Rotate and tilt the center duct as necessary to 
remove it from the instrument panel. 


8177cad6 


24-84 DISTRIBUTION 


INSTALLATION 


PM 


NOTE: Illustrations shown with instrument panel removed from vehicle for clarity. 


LEFT AND RIGHT SIDE DUCT 


NOTE: The left and right side instrument panel ducts are serviced only as an assembly with the left or right 
side demister duct. 


NOTE: LHD model shown. RHD model similar. 


1. 


Position the left and right side instrument panel 
ducts (7 and 10) and the left and right side demis- 
ter ducts (1 and 6) onto the top of the instrument 
panel as assemblies. 


. Connect the left and right side instrument panel 


ducts to the center duct (9). Make sure the ducts 
are fully engaged to each other. 


. Install the push-pin fastener (8) that secures each 


instrument panel duct to the instrument panel sup- 
port. 


. Install the screws (2) that secure each demister 


duct to the instrument panel support. Tighten the 
screws to 2.2 N-m (20 in. 16$.). 


. Connect the left and right side demister hoses (3 


and 5) to the defroster duct (4). Make sure the 
hoses are fully engaged to the defroster and 
demister ducts. 


. Install the instrument panel top cover (refer to 23 


COVER - INSTALLATION). 


CENTER DUCT 


NOTE: LHD model shown. RHD model similar. 


1. 


Position the center instrument panel duct (2) onto 
the top of instrument panel. Rotate and tilt the duct 
as necessary. 


. Install the two screws (3) that secure the center 


duct to the instrument panel support. Tighten the 
screws to 2.2 N-m (20 in. 16$.). 


. Install the left and right side instrument panel and 


demister ducts (1 and 2) (refer to LEFT AND 
RIGHT SIDE DUCT ). 


Q 2) (3) (4) (5) (9 
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DUCT-INSTRUMENT PANEL DEMISTER 
REMOVAL 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental airbag deployment and possible personal injury or death. 


NOTE: The left and right side demister ducts are serviced only as an assembly with the left or right side 
instrument panel duct. 


NOTE: Illustration shown with instrument panel removed from vehicle for clarity. 


NOTE: LHD model shown. RHD model similar. (1) (2) (3) (4) (5) (6) 


1. Remove Ше instrument panel top cover (refer to 23 
-  BODY/INSTRUMENT = PANEL/INSTRUMENT 
PANEL TOP COVER - REMOVAL). 


2. Disconnect the left side demister hose (3) and right 
side demister hose (5) from the defroster duct (4). 


3. Remove the screws (2) that secure each demister 
duct (1 and 6) to the instrument panel support. 


4. Remove the push-pin fastener (8) that secures 
each instrument panel duct (7 and 10) to the instru- 
ment panel support. 

5. Disconnect the left and right side instrument panel 
ducts from the center duct (9). 

6. Remove the each demister duct and instrument 
panel duct as an assembly from the instrument 
panel. 


8177cad7 


INSTALLATION 


NOTE: The left and right side demister ducts are serviced only as an assembly with the left or right side 
instrument panel duct. 


NOTE: Illustration shown with instrument panel removed from vehicle for clarity. 


24-86 DISTRIBUTION 


NOTE: LHD model shown. RHD model similar. 


1. Position the left and right side demister ducts (1 
and 6) and the left and right side instrument panel 
ducts (7 and 10) onto the top of the instrument 
panel as assemblies. 


2. Connect the left and right side instrument panel 
ducts to the center duct (9). Make sure the ducts 
are fully engaged to each other. 


3. Install the push-pin fastener (8) that secures each 
instrument panel duct to the instrument panel sup- 
port. 


4. Install the screws (2) that secure each demister 
duct to the instrument panel support. Tighten the 
screws to 2.2 N-m (20 in. 16$.). 

5. Connect the left and right side demister hoses (3 
and 5) to the defroster duct (4). Make sure the 
hoses are fully engaged to the defroster and 
demister ducts. 


PM 
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6. Install the instrument panel top cover (refer to 23 - BODY/INSTRUMENT PANEL/INSTRUMENT PANEL TOP 


COVER - INSTALLATION). 


РМ 


FILTER-PARTICULATE AIR 
DESCRIPTION 


Some models are equipped with a particulate air filter 
(1) that helps purify the outside air entering the HVAC 
housing. The filter is mounted in the passenger com- 
partment, behind the glove box bin. 


The filter should be replaced at least once a year or 
every 24,000 km (15,000 miles) and checked if heat- 
ing-A/C system performance seems lower than 
expected. The particulate air filter is labeled with an 
arrow (2) to indicate the direction of air flow through 
the filter. 


REMOVAL 


NOTE: LHD model shown in illustrations. RHD model similar. 


NOTE: Illustration shown with instrument panel 
removed for clarity. 


1. Remove the glove box bin (refer to 23 - BODY/IN- 
STRUMENT PANEL/BIN-GLOVE BOX - 
REMOVAL). 

2. Disengage the four retaining tabs (1) that secure 
the particulate air filter cover (2) to the passenger 
side of the HVAC housing (3) and remove the 
cover. 


DISTRIBUTION 


24 - 87 


812931е6 
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3. Remove the particulate air filter (1) from the HVAC 
housing (2) by pulling the filter element straight out 
of the housing. 


81791828 


INSTALLATION 


NOTE: The particulate air filter is labeled with an arrow to indicate air flow direction through the filter. Make 
sure to properly install the particulate air filter. Failure to properly install the filter will result in the need to 
replace the filter sooner than required by design. 


NOTE: LHD model shown in illustrations. RHD model similar. 


1. Install the particulate air filter (1) into the filter 
opening in the HVAC housing (2). Insert the partic- 
ulate air filter directly into the housing with the 
arrow on the filter pointing to the floor. 


81793114 
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2. Position the particulate air filter cover (2) to the 
HVAC housing (3) and engage the four retaining 
tabs (1) that secure the cover to the housing. Make 
sure the retaining tabs are fully engaged. 

3. Install the glove box bin (refer to 23 - BODY/IN- 
STRUMENT PANEL/BIN-GLOVE BOX - 
INSTALLATION). 


81791829 
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HOUSING-HVAC 
DESCRIPTION 


NOTE: LHD model shown RHD model similar. 


All models are equipped with a common HVAC hous- 
ing assembly that combines A/C and heating capabili- 
ties into a single unit mounted within the passenger 
compartment. The HVAC housing assembly consists 
of three separate housings: 

e HVAC housing — The HVAC housing (1) is 
mounted to the dash panel behind the instrument 
panel and contains the A/C evaporator. The 
HVAC housing consists of a upper and a lower 
housing that are attached together and has 
mounting provisions for the air inlet housing, 
blower motor and the air distribution housing. 
Air distribution housing — The air distribution 
housing (2) is mounted to the rear of the HVAC 
housing and contains the heater core, blend-air 
and mode-air doors and door linkage. 

Air inlet housing — The air inlet housing (3) is 
mounted to the passenger side end of the HVAC housing. The air inlet housing contains the recirculation-air 
door and actuator when equipped with A/C. 


The heating-A/C system is a blend-air type system. The blend-air door controls the amount of conditioned air that is 
allowed to flow through, or around, the heater core. 


The A/C system is designed for the use of a non-CFC, R-134a refrigerant and uses an A/C evaporator to cool and 
dehumidify the incoming air prior to blending it with the heated air. A temperature control determines the discharge 
air temperature by operating the temperature control cable, which moves the blend-air door. This allows an almost 
immediate control of the output air temperature of the system. The mode door cable operates the mode-air doors 
which direct the flow of the conditioned air out the various air outlets, depending on the mode selected. When 
equipped with A/C, the recirculation door actuator operates the recirculation-air door which closes off the fresh air 
intake and recirculates the air already inside the vehicle. The electric recirculation door actuator and the blower 
motor are connected to the vehicle electrical system by the instrument panel wire harness. The blower motor con- 
trols the velocity of air flowing through the HVAC housing assembly by spinning the blower wheel within the HVAC 
housing at the selected speed by use of the blower motor resistor, which is located in the dash panel in the engine 
compartment. 


The air distribution housing must be removed from the HVAC housing and disassembled for service of the blend-air 
and mode-air doors. The air inlet housing must be removed from HVAC housing and disassembled for service of the 
recirculation-air door. The HVAC housing must be removed from the vehicle and disassembled for service of the A/C 
evaporator. 


817b8a55 


REMOVAL 
HOUSING-HVAC 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the battery negative (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in an accidental airbag deployment and possible personal injury or death. 
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DISTRIBUTION 24-091 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 


& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 


possible personal injury or death. 


NOTE: The HVAC housing must be removed from the vehicle and disassembled for service of the heater 


core, A/C evaporator, air intake housing and the mode-air and blend-air doors. 


NOTE: LHD model shown in illustrations. RHD model similar. 


1. 
. Recover the refrigerant from the refrigerant system 


Disconnect and isolate the negative battery cable. 


(refer to 24 - HEATING 8 AIR CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 


. Partially drain the engine cooling system (refer to 7 


- COOLING/ENGINE/COOLANT - STANDARD 
PROCEDURE - DRAINING COOLING SYSTEM). 


. Remove the three nuts (1) that secure the heat 


shield (3) to the studs (2) located on the dash 
panel in the engine compartment and remove the 
heat shield. 


. Remove the bolt (1) that secures the A/C liquid and 


suction line assembly (2) to the A/C evaporator (3). 


. Disconnect the A/C liquid and suction line assem- 


bly from the A/C evaporator and remove and dis- 
card the dual-plane seals. 


. Install plugs in, or tape over the opened refrigerant 


line fittings and the evaporator ports. 


. Disconnect the heater hoses (4) from the heater 


core tubes. Install plugs in, or tape over the 
opened heater core tubes to prevent coolant spill- 
age during housing removal. 
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NOTE: Make sure to remove the five bolts that 
secure the HVAC housing to the instrument panel 
support prior to removing the instrument panel 
from the vehicle. 


9. Remove the instrument panel (refer to 23 - BODY/ 
INSTRUMENT PANEL/ASSEMBLY-INSTRUMENT 
PANEL - REMOVAL). 


10. Remove the rear floor ducts (refer to 24 - HEAT- 
ма 8 AIR CONDITIONING/DISTRIBUTION/ 
DUCTS-FLOOR DISTRIBUTION - REMOVAL). 

11. Remove the condensation drain tube (refer to 24 - 
HEATING 8 AIR CONDITIONING/PLUMBING/ 
TUBE-CONDENSATION DRAIN - REMOVAL). 

12. Remove the nut (1) that secures the passenger 
side of the HVAC housing (2) to the dash panel 817b90a6 
(3). 


NOTE: Use care to ensure that the interior is covered in case of loss of residual fluids from the heater and 
evaporator cores. 


13. Pull the HVAC housing rearward and remove the HVAC housing assembly from the passenger compartment. 
HOUSING-AIR DISTRIBUTION 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental airbag deployment and possible personal injury or death. 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 


NOTE: The air distribution housing must be removed from the HVAC housing and disassembled for service 
of the blend-air and mode-air doors. 


NOTE: LHD model with A/C shown in illustrations. RHD and heater-only models similar. 
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1. Remove the HVAC housing assembly and place | 
on a workbench (refer to 24 - HEATING & AIR 
CONDITIONING/DISTRIBUTION /HOUSING-HVAC 
- HOUSING-HVAC ASSEMBLY - REMOVAL). 


2. Remove all of the floor distribution ducts from the 
air distribution housing (5) (refer to 24 - HEATING 
& AIR CONDITIONING/DISTRIBUTION/DUCTS- 
FLOOR DISTRIBUTION - REMOVAL). 


NOTE: If the foam seal for the flange is deformed 
or damaged, it must be replaced. 


3. Remove the foam seal (1) from the flange (2) 
located on the front of the HVAC housing (9). 

4. Remove the screw (10) that secures the flange to 
the front of the HVAC housing and remove the РВИ 
flange. 

5. Remove the screw (3) that secures the retaining bracket (4) for the heater core tubes (8) to the left side of the 
air distribution housing. 

6. On RHD models, remove the air distribution housing from the HVAC housing (refer to 24 - HEATING & AIR 
CONDITIONING/DISTRIBUTION/HOUSING-HVAC - HOUSING-AIR DISTRIBUTION - REMOVAL) 


7. Carefully pull the heater core (6) out of the driver side of the air distribution housing. 


NOTE: Illustration shown with heater core and 
tubes removed from view for clarity. 


8. Remove the two metal retaining clips (3) that 
secure the bottom of air distribution housing (2) to 
the HVAC housing (4). 


9. Remove the seven screws (1) that secure the air 
distribution housing to the rear of the HVAC hous- 
ing. 

10. Remove the air distribution housing from the rear 

of the HVAC housing. 


11. If required, disassemble the air distribution hous- 
ing (refer to 24 - HEATING & AIR CONDITION- 
ING/DISTRIBUTION/HOUSING-HVAC = 
HOUSING-AIR DISTRIBUTION - DISASSEMBLY). 


817c09e1 


HOUSING-AIR INLET 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental airbag deployment and possible personal injury or death. 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 


NOTE: The air inlet housing must be removed from HVAC housing and disassembled for service of the 
recirculation-air door. 


24-94 DISTRIBUTION 


PM 


NOTE: LHD model with A/C shown. RHD and heater-only models similar. 


. Remove the HVAC housing assembly and place it 


on a workbench (refer to 24 - HEATING & AIR 
CONDITIONING/DISTRIBUTION/HOUSING-HVAC 
- HOUSING-HVAC ASSEMBLY - REMOVAL). 


. If equipped, remove the particulate air filter (refer to 


24 - HEATING & AIR CONDITIONING/DISTRIBU- 
TION/FILTER-PARTICULATE AIR - REMOVAL). 


. Remove the four screws (1) that secure the air inlet 


housing (2) to the top of the HVAC housing (3). 


. Disengage the two plastic retaining tabs (4) that 


secure the air inlet housing to the HVAC housing 
and remove the inlet housing from the HVAC hous- 


ing. 


. If required, disassemble the air inlet housing (refer 


to 24 - HEATING & AIR CONDITIONING/DISTRI- 
BUTION/HOUSING-HVAC - HOUSING-AIR INLET 
- DISASSEMBLY). 


SCREEN-AIR INLET 


NOTE: LHD model shown. RHD model similar. 


1. 


Remove the cowl grille screen (refer to 23 - BODY/ 
EXTERIOR/SCREEN-COWL GRILLE - REMOVAL). 


. Disengage the three push-in retainers (1) that 


secure the HVAC housing air inlet screen (2) to the 
cowl panel (3) and remove the screen. 


DISASSEMBLY 
HOUSING-HVAC 
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NOTE: The HVAC housing must be removed from the vehicle and disassembled for service of the A/C evap- 
orator. 


NOTE: LHD model with A/C shown in illustrations. RHD and heater-only models similar. 
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1. Remove the НУАС housing assembly and place | 
on a workbench (refer to 24 - HEATING & AIR 
CONDITIONING/DISTRIBUTION /HOUSING-HVAC 
- HOUSING-HVAC ASSEMBLY - REMOVAL). 


2. Remove the air distribution housing (2) from the 
HVAC housing (1) (refer to 24 - HEATING & AIR 
CONDITIONING/DISTRIBUTION/HOUSING-HVAC 
- HOUSING-AIR DISTRIBUTION - REMOVAL). 


3. Remove the air inlet housing (3) from the HVAC 
housing (refer to 24 - HEATING & AIR CONDI- 
TIONING/DISTRIBUTION/HOUSING-HVAC - 
HOUSING-AIR INLET - REMOVAL). 


4. Remove the three screws (1) that secure the wire 
lead bracket (2) and the blower motor (3) to the 
bottom of the HVAC housing (4) and remove the 
blower motor and wire lead bracket. 


5. Remove the two screws (5) that secure the blower 
motor resistor (6) to the bottom of the HVAC hous- 
ing and remove the resistor. 


6. Using needle nose pliers (1), disengage the two 
retaining tabs (2) that secure the evaporator tem- 
perature sensor (3) to the driver side of the HVAC 
housing (4) and remove the sensor. 


DISTRIBUTION 


24 - 95 
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24-96 DISTRIBUTION 


NOTE: If the foam seal for the flange is deformed 
or damaged, it must be replaced. 


7. Carefully remove the foam seal (2) from the front of 
the two halves of the HVAC housing (4). If the seal 
is deformed or damaged, it must be replaced. 


8. Remove the nine screws (3) and three metal clips 
(5) that secure the two halves of the HVAC housing 
together. 


9. Disengage the nine plastic retaining tabs (1) that 
secure the two halves of the HVAC housing 
together and separate the housing. 


NOTE: If the foam insulator around the A/C evap- 
orator is deformed or damaged, the insulator must 
be replaced. 


10. Carefully lift the A/C evaporator (1) and the foam 
insulator (2) out of the lower half of the HVAC 
housing (3). 


NOTE: If the seal around the evaporator tube tap- 
ping block is deformed or damaged, the seal must 
be replaced. 


11. If required, remove the seal (4) from around the 
evaporator tube tapping block (5). 


HOUSING-AIR DISTRIBUTION 
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NOTE: The air distribution housing must be removed from the HVAC housing and disassembled for service 


of the blend-air and mode-air doors. 


NOTE: LHD model with A/C shown in illustrations. RHD and heater-only models similar. 


РМ 


1. Remove the НУАС housing assembly and place | 
on a workbench (refer to 24 - HEATING & AIR 
CONDITIONING/DISTRIBUTION /HOUSING-HVAC 
- HOUSING-HVAC ASSEMBLY - REMOVAL). 


2. Remove the air distribution housing (2) from the 
HVAC housing (1) (refer to 24 - HEATING & AIR 
CONDITIONING/DISTRIBUTION/HOUSING-HVAC 
- HOUSING-AIR DISTRIBUTION - REMOVAL). 


3. If equipped with the 2.0L diesel engine, remove the 
electric positive temperature coefficient (РТС) 
heater unit from the air distribution housing (refer to 
24 - HEATING & AIR CONDITIONING/CABIN 
HEATER/HEATER UNIT - REMOVAL). 


4. Remove the heater core from the air distribution 
housing (Refer to 24 - HEATING & AIR CONDI- 
TIONING/PLUMBING/CORE HEATER - 
REMOVAL). 


5. Remove the temperature control cable (1) from the 
left side of the air distribution housing (2) (refer to 
24 - HEATING & AIR CONDITIONING/CON- 
TROLS/CABLE-TEMPERATURE CONTROL - 
REMOVAL). 


6. Remove the screw and washer (5) that secures the 
blend door cable lever (6) to the air distribution 
housing and remove the cable lever. 


NOTE: To remove the blend door pivot lever, dis- 
engage the retaining tab and pull the lever straight 
out of the air distribution housing. 


7. Remove the blend door pivot lever (3) from the end 
of the blend door pivot shaft (4) and remove the 
pivot lever. 


8. Remove the mode door cable (1) from the right 
side of the air distribution housing (2) (refer to 24 - 
HEATING & AIR CONDITIONING/CONTROLS/CA- 
BLE-MODE DOOR - REMOVAL). 

9. Remove the screw and washer (3) that secure the 
mode door cam (4) to the air distribution housing 
and remove the cam. 
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24-98 DISTRIBUTION 


NOTE: If any foam seal on the air distribution 
housing outlets is deformed or damaged, the seal 
must be replaced. 


10. Carefully cut the two foam seals (1) along the 
parting line (2) of the two halves of the air distri- 
bution housing (3). If either seal is deformed or 
damaged, it must be replaced. 


11. Remove the five screws (4) and one metal clip (5) 
that secure the two halves of the air distribution 
housing together. 


12. Disengage the three plastic retaining tabs (6) that 
secure the two halves of the air distribution hous- 
ing together and carefully separate the housing. 


NOTE: If a seal on an air door is deformed or dam- 
aged, the air door must be replaced. 


13. Disengage the air door(s) (1, 2, 3 and 4) from the 
mode door levers and remove the air doors from 
the air distribution housing (5). 


NOTE: To remove the mode door levers, disen- 
gage the retaining tabs on the inside of the air dis- 
tribution housing and pull the levers straight out 
of the housing. 


14. Remove the four mode door levers (1, 2, 3 and 4) 
from the right side of the air distribution housing 


(5). 
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HOUSING-AIR INLET 


NOTE: The air inlet housing must be removed from HVAC housing and disassembled for service of the 
recirculation-air door. 


NOTE: LHD model with A/C shown in illustrations. RHD and heater-only models similar. 


1. Remove the HVAC housing assembly and place it 
on a workbench (refer to 24 - HEATING & AIR 
CONDITIONING/DISTRIBUTION /HOUSING-HVAC 
- HOUSING-HVAC ASSEMBLY - REMOVAL). 


2. Remove the air inlet housing (3) from the HVAC 
housing (1) (refer to 24 - HEATING & AIR CONDI- 
TIONING/DISTRIBUTION/HOUSING-HVAC - 
HOUSING-AIR INLET - REMOVAL). 


817b8a55 


3. Remove the two screws (1) that secure the recircu- 
lation door actuator (2) to the right side of the air 
inlet housing (3) and remove the actuator. 


817be313 
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4. To remove Ше recirculation door pivot shaft adapter 
from the right end of the recirculation-air door, first 
carefully push down on the tab of the door lever 
pivot shaft adapter located inside of the air inlet 
housing, then pull the pivot shaft adapter straight 
out of the end of the recirculation-air door pivot 
shaft. 


NOTE: If the foam seal on the air inlet housing is 
deformed or damaged, the seal must be replaced. 


NOTE: If a rubber seal on the recirculation air-door 
is deformed or damaged, the air-door must be 
replaced. 


5. Carefully pinch the two ends of the recirculation air- 
door together and remove the air-door from the air 
inlet housing. If the seal on the recirculation air- 
door is deformed or damaged, the air-door must be replaced. 


817be312 


ASSEMBLY 
HOUSING-HVAC 


NOTE: LHD model with A/C shown in illustrations. RHD and heater-only models similar. 


1. If removed, install the seal (4) onto the evaporator 
tube tapping block (5). 


NOTE: Make sure that the foam insulator is prop- 
erly positioned in the HVAC housing. 


2. Carefully install the A/C evaporator (1) and foam 
insulator (2) into the lower half of the HVAC hous- 


ing (3). 
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3. Install the two halves of the HVAC housing (4) 
together and engage the nine plastic retaining tabs 
(1). Make sure the retaining tabs are fully engaged. 


4. Install the nine screws (3) and three metal clips (5) 
that secure the two halves of the HVAC housing 
together. Tighten the screws to 1.2 N-m (10 in 108.). 
Make sure the metal clips are fully engaged to the 
housing halves. 


5. Install the foam seal (2) onto the front of the two 
HVAC housing halves. 


6. Install the evaporator temperature sensor (1) into 


the driver side of the HVAC housing (2). Make sure 
the retaining tabs (3) are fully engaged to the 
housing. 
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7. Position the blower motor (3) into the bottom of the 


HVAC housing (4). 


8. Install the wire lead bracket (2) and the three 
screws (1) that secure the blower motor to the 
HVAC housing. Tighten the screws to 1.2 N-m (10 
in. Ibs.). 

9. Position the blower motor resistor (6) into the 
HVAC housing. 

10. Install the two screws (5) that secure the blower 


motor resistor to the HVAC housing. Tighten the 
screws to 1.2 N-m (10 in. lbs.). 
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11. Install the air inlet housing (3) onto the HVAC 
housing (1) (refer to 24 - HEATING & AIR CON- 
DITIONING/DISTRIBUTION/HOUSING-HVAC - 
HOUSING- AIR INLET - INSTALLATION). 


12. Install the air distribution housing (2) onto the 
HVAC housing (refer to 24 - HEATING & AIR 
CONDITIONING/DISTRIBUTION/HOUSING- 
HVAC - HOUSING-AIR DISTRIBUTION - INSTAL- 
LATION). 


NOTE: If the heater core is being replaced, flush 
the cooling system (refer to 7 - COOLING - STAN- 
DARD PROCEDURE - COOLING SYSTEM CLEAN- 
ING/REVERSE FLUSHING). 


13. Install the HVAC housing assembly (refer to 24 - 
HEATING & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - HOUSING-HVAC ASSEMBLY - 
INSTALLATION). 


HOUSING-AIR DISTRIBUTION 
NOTE: LHD model with A/C shown in illustrations. 


1. Install the four mode door levers (1, 2, 3 and 4) 
onto the right side of the air distribution housing (5) 
Make sure the lever retaining tabs are fully 
engaged to the housing. 


NOTE: Properly position the air doors within the 
air distribution housing by first aligning the four 
mode door levers to the scribe lines located on 
the right outer side of the air distribution housing. 
Then, install the air doors onto the mode door 
levers with the UP mark on each air door facing 
toward the top of the housing. 


NOTE: If a seal on an air door is deformed or dam- 
aged, the air door must be replaced. 


2. Align the four mode door levers to the scribe lines 
on the right outer side of the air distribution hous- 
ing (5) and install the air door(s) (1, 2, 3 and 4) 


PM 
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RHD and heater-only models similar. 
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onto the mode door levers with the UP mark on each air door facing toward the top of the housing. 


3. Align the air door(s) with the pivot shaft hole(s) in 
the air distribution housing (3) and install the two 
halves of the housing together. Make sure the 
three plastic retaining tabs (6) are fully engaged. 


4. Install the five screws (4) and one metal clip (5) 
that secure the two halves of the air distribution 
housing together. Tighten the screws to 2.2 N-m 
(20 in lbs.). Make sure the metal clip is fully 
engaged to the housing halves. 


NOTE: If any foam seal on the air distribution 
housing outlets is deformed or damaged, the seal 
must be replaced. 


5. Inspect the foam seals (1), especially at the parting 
line (2). If a foam seal is deformed or damaged, it 
must be replaced. 
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NOTE: Align the pins on the mode door levers 
with the grooves in the back of the mode door (1) 


cam prior to installation of the сат. = Ба 
6. Align the mode door levers on the right side of the cE ff а 
air distribution housing (2) to the mode door сат i 7 N 

(4) and install the cam onto the housing. Make ; 

sure the levers are correctly engaged to Ше cam. 


7. Install the screw and washer (3) that secure the < 15 y о 0 
mode door cam to the air distribution housing. wes 7^ 
Tighten the screw to 0.6 М-т (5 in. Ibs.). А 2265 

8. Install the mode door cable (1) (refer to 24 - HEAT- ò 


arr (6 
ING & AIR CONDITIONING/CONTROLS/CABLE- / > Ци и 


MODE DOOR - INSTALLATION). 


9. Install the blend door pivot lever (3) onto the end of 
the blend door pivot shaft (4) located on the left 
side of the air distribution housing (2). Make sure 
the lever retaining tab is fully engaged to the pivot 
shaft. 


NOTE: Align the pin on the blend door lever with 
the groove in the pivot lever prior to installation of 
the blend door lever. 


10. Install the blend door lever (6) onto the air distri- 
bution housing. Make sure the levers are correctly 
aligned to each other. 


11. Install the screw and washer (5) that secure the 
blend door lever to the air distribution housing. 
Tighten the screw to 0.6 N-m (5 in. Ibs.). 


12. Install the temperature control cable (1) (refer to 
24 - HEATING 8 АН CONDITIONING/CON- 


E 
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РМ 


TROLS/CABLE-TEMPERATURE CONTROL - INSTALLATION). 


. If equipped with the 2.0L diesel engine, install the 


electric positive temperature coefficient (РТС) 
heater unit into the air distribution housing (refer 
to 24 - HEATING & AIR CONDITIONING/CABIN 
HEATER/HEATER UNIT - INSTALLATION). 


. Install the heater core into the air distribution 


housing (2) (Refer to 24 - HEATING & AIR CON- 
DITIONING/PLUMBING/CORE HEATER - 
INSTALLATION). 


. Install the air distribution housing onto the HVAC 


housing (1) (refer to 24 - HEATING & AIR CON- 
DITIONING/DISTRIBUTION/HOUSING-HVAC  - 
HOUSING-AIR DISTRIBUTION - INSTALLATION). 


. Install the HVAC housing assembly (refer to 24 - 


HEATING & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - HOUSING-HVAC ASSEMBLY - 
INSTALLATION). 


HOUSING-AIR INLET 


NOTE: LHD model with A/C shown in illustrations. 


1. 


Carefully install the recirculation-air door (1) into 
the air inlet housing (2) by pinching the two ends of 
the air-door together and aligning the pivot shafts 
of the air-door to the pivot shaft holes in the air 
inlet housing. 


NOTE: Install the recirculation door pivot shaft 
adapter by carefully pushing it straight into the 
end of the recirculation door pivot shaft. 


2. 


Install the recirculation door pivot shaft adapter (3) 
into the right side pivot shaft of the recirculation air- 
door. Make sure the adapter is fully engaged to the 
pivot shaft. 
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RHD and heater-only models similar. 
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3. Install the recirculation door actuator (1) onto the 
right side of the air inlet housing (2). If necessary, 
rotate the actuator slightly to align the splines of 
the actuator output shaft (3) with those on the recir- 
culation door pivot shaft adapter (4). 


816f2ac8 


4. Install the air inlet housing (3) onto the HVAC hous- 
ing (1) (refer to 24 - HEATING & AIR CONDITION- 
ING/DISTRIBUTION/HOUSING-HVAC - HOUSING- 
AIR INLET - INSTALLATION). 


5. Install the HVAC housing assembly (refer to 24 - 
HEATING & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - HOUSING-HVAC ASSEMBLY - 
INSTALLATION). 


817b8a55 


INSTALLATION 
HOUSING-HVAC 


NOTE: LHD model shown in illustrations. RHD model similar. 
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1. 


10. 


13. 
14. 


Position the HVAC housing assembly (2) to the 
dash panel (3). Be certain that the passenger side 
of the HVAC housing is correctly located over the 
dash panel mounting stud. 


. Install the nut (1) that secures the HVAC housing to 


the passenger compartment side of dash panel. 
Tighten the nut to 4.5 М-т (40 in. 16$.). 


. Install the condensation drain tube (refer to 24 - 


HEATING & AIR CONDITIONING/PLUMBING/ 
TUBE-CONDENSATION DRAIN - INSTALLATION). 


. Install the rear floor ducts (refer to 24 - HEATING & 


AIR CONDITIONING/DISTRIBUTION/DUCTS- 
FLOOR DISTRIBUTION - INSTALLATION). 


. Install the instrument panel (refer to 23 - BODY/IN- 


STRUMENT PANEL/ASSEMBLY-INSTRUMENT 
PANEL - INSTALLATION). 


. Remove the previously installed plugs or caps and 


connect the heater hoses (4) to the heater core 
tubes. 


. Remove the tape or plugs from the refrigerant line 


fittings and the evaporator ports. 


. Lubricate the rubber O-rings on new dual-plan 


seals with clean refrigerant oil and install the seals 
onto the liquid and suction line fittings. Use only 
the specified seals as they are made of special 
materials compatible to the R-134a system. Use 
only refrigerant oil of the type recommended for the 
A/C compressor in the vehicle. 


. Connect the A/C liquid and suction line assembly 


(2) to the A/C evaporator (3). 


Install the bolt (1) that secures the A/C liquid and 
suction line assembly to the A/C evaporator. 
Tighten the bolt to 12 N-m (105 іп. 108.). 


. Position the heat shield (3) onto the studs (2) 


located on the dash panel in the engine compart- 
ment. 


. Install the three nuts (1) that secure the heat 


shield to the dash panel. Tighten the nuts to 1 
N-m (10 in. Юв.). 
Reconnect the negative battery cable. 


If the heater core is being replaced, flush the 
cooling system (refer to 7 - COOLING - STAN- 
DARD PROCEDURE - COOLING SYSTEM 
CLEANING/REVERSE FLUSHING). 


. Refill the engine cooling system (refer to 7 - 


COOLING/ENGINE - STANDARD PROCEDURE - 
COOLING SYSTEM FILL). 


. Evacuate the refrigerant system (refer to 24 - 


HEATING & AIR CONDITIONING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVAC- 
UATE). 


. Charge the refrigerant system (refer to 24 - HEAT- 
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ING & AIR CONDITIONING - STANDARD PROCEDURE - REFRIGERANT SYSTEM CHARGE). 
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HOUSING-AIR DISTRIBUTION 


NOTE: LHD model with A/C shown in illustrations. RHD and heater-only models similar. 


NOTE: Illustration shown with heater core and 
tubes removed from view for clarity. 


1. Position the air distribution housing (2) onto the 
rear of the HVAC housing (4). 


2. Install the two metal retaining clips (3) that secure 
the bottom of the air distribution housing to the 
HVAC housing. 


3. Install the seven screws (1) that secure the air dis- 
tribution housing to the HVAC housing. Tighten the 
screws to 1.2 N-m (10 іп. 16$.). 


817c09e1 


4. Carefully install the heater core (6) into the left side 
of the air distribution housing (5). 


5. On RHD models, install the air distribution housing 
onto the HVAC housing (9) (refer to 24 - HEATING 
& AIR CONDITIONING/DISTRIBUTION/HOUSING- 
HVAC - HOUSING-AIR DISTRIBUTION - INSTAL- 
LATION). 

6. Install the retaining bracket (4) and screw (3) that 
secure the heater core tubes (8). Tighten the screw 
to 1.2 N-m (10 in. Ibs.) 

7. Install the flange (2) that secures the heater core 
tubes to the front of the HVAC housing. 


8. Install the screw (10) that secures the flange to the ; v4 "i 6 
HVAC housing. Tighten the screw to 1.2 N-m (10 NY 
10) (9 
in. Ibs.). 2 


81775380 


NOTE: If the foam seal for the flange is deformed 
or damaged, it must be replaced. 


9. Install the foam seal (1) onto the flange. 


10. Install all of the floor distribution ducts onto the air distribution housing (refer to 24 - HEATING & AIR CONDI- 
TIONING/DISTRIBUTION/DUCTS-FLOOR DISTRIBUTION - INSTALLATION). 


NOTE: If the heater core is being replaced, flush the cooling system (refer to 7 - COOLING - STANDARD 
PROCEDURE - COOLING SYSTEM CLEANING/REVERSE FLUSHING). 


11. Install the HVAC housing assembly (refer to 24 - HEATING & AIR CONDITIONING/DISTRIBUTION/HOUSING- 
HVAC - HOUSING-HVAC ASSEMBLY - INSTALLATION). 


HOUSING-AIR INLET 


NOTE: LHD model with A/C shown. RHD and heater-only models similar. 
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. Install the air inlet housing (2) onto the top of the 


HVAC housing (3) and engage the two plastic 
retaining tabs (4). Make sure the retaining tabs are 
fully engaged. 


. Install the four screws (1) that secure the air inlet 


housing to the HVAC housing. Tighten the screws 
to 1.2 Мет (10 in. Ibs.). 


. If equipped, install the particulate air filter (refer to 


24 - HEATING & АВ CONDITIONING/DISTRIBU- 
TION/FILTER-PARTICULATE AIR - INSTALLA- 
TION). 


. Install the HVAC housing assembly (refer to 24 - 


HEATING & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - HOUSING-HVAC ASSEMBLY - 
INSTALLATION). 


SCREEN-AIR INLET 


NOTE: LHD model shown. RHD model similar. 


1. 


Position the HVAC housing air inlet screen (2) to 
the cowl panel (3) and fully engage the three 
push-in retainers (1) that secure the screen to the 
panel. 


. Install the cowl grille screen (refer to 23 - BODY/ 


EXTERIOR/SCREEN-COWL GRILLE = 
INSTALLATION). 
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MOTOR-BLOWER 
DESCRIPTION 


The blower motor (1) is used to control the velocity of 
air moving through the HVAC housing by spinning the 
blower wheel (2) within the HVAC air inlet housing at 
the selected speed. 


The blower motor is a 12-volt, direct current (DC) 
motor mounted within a plastic housing with an inte- 
gral wire harness connector (3) and three mounting 
tabs (4). The squirrel cage-type blower wheel is 
secured to the blower motor shaft and is positioned 
within the air inlet housing on the passenger side of 
the HVAC housing. 


817974c4 


OPERATION 


The blower motor is used to control the velocity of air moving through the HVAC housing by spinning the blower 
wheel within the HVAC air inlet housing at the selected speed. 


The blower motor will operate whenever the ignition switch is in the Run position and the blower motor control is in 
any position except Off. The blower motor receives battery current through the totally integrated power module 
(TIPM) whenever the ignition switch is in the Run position. 


Blower motor speed is controlled by regulating the ground path through or around the blower motor resistor and 
through the blower motor control located within the A/C-heater control. 


The blower motor can be accessed for service from underneath the instrument panel. 


NOTE: The blower motor is supplied with a 12V feed from the TIPM, through the blower motor resistor, 
whenever the ignition switch is in the RUN position. Due to an open circuit condition within the blower 
motor control switch the TIPM is UNABLE to detect an OPEN circuit for the blower motor. 


The blower motor control system is diagnosed using a scan tool (refer to 24 - HVAC Electrical Diagnostics for more 
information). 


The blower motor and blower wheel are factory balanced and cannot be adjusted or repaired. If faulty or damaged, 
the blower motor and wheel must be replaced as an assembly. 


DIAGNOSIS AND TESTING 
BLOWER MOTOR 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
Failure to take the proper precautions could result in accidental airbag deployment and possible personal 
injury or death. 
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NOTE: The blower motor is supplied with a 12V feed from Ше ТІРМ, through Ше blower motor resistor, 
whenever the ignition switch is in the RUN position. Due to an open circuit condition within the blower 
motor control switch the TIPM is UNABLE to detect an OPEN circuit for the blower motor. 


To determine if an open condition exists within the blower motor circuit wiring, it is necessary to disconnect the 
negative battery cable and check for continuity within the blower motor circuits using an ohmmeter. For circuit 
descriptions and diagrams, refer to Air Conditioning/Heater in Group 8W - Wiring Diagrams. 


OPERATION 


Possible causes of the blower motor not operating include: 
e Faulty blower motor 
e Faulty blower motor circuit wiring or wire harness connectors 
e Faulty blower motor control 


Possible causes of the blower motor not operating in one or more speeds include: 
e Faulty blower motor resistor 
e Faulty blower motor circuit wiring or wire harness connectors 
e Faulty blower motor control 


VIBRATION 


Possible causes of blower motor vibration include: 
е Improper blower motor mounting 
e Improper blower wheel mounting 
e Deformed blower wheel 
е Out of balance blower wheel due to foreign material in the wheel 
e Faulty blower motor 


NOISE 


To determine if the blower motor is the source of the noise, simply switch the blower motor from Off to On. To verify 
that the blower motor is the source of the noise, unplug the blower motor wire harness connector and operate the 
heating-A/C system. If the noise goes away, possible causes include: 


e Foreign material in the HVAC air inlet housing 
e Improper blower motor mounting 

е Improper blower wheel mounting 

e Faulty blower motor 


REMOVAL 


NOTE: The blower motor is located on the bottom of the passenger side of the HVAC housing. The blower 
motor can be removed from the vehicle without having to remove the HVAC housing. 


NOTE: LHD model shown. RHD model similar. 


РМ 


. Disconnect and isolate the negative battery cable. 
. If equipped, remove the silencer from below the 


passenger side of the instrument panel (refer to 23 
- BODY/INSTRUMENT  PANEL/SILENCER-IN- 
STRUMENT PANEL - REMOVAL). 


. From underneath the instrument panel, disengage 


the connector lock and disconnect the instrument 
panel wire harness connector (1) from the blower 
motor (2). 


. Remove the three screws (3) that secure the 


blower motor and the wire lead bracket (4) (if 
equipped) to the bottom of the HVAC housing (5) 
and remove the blower motor. 


INSTALLATION 


NOTE: LHD model shown. RHD model similar. 


1. 


Position the blower motor (2) into the bottom of the 
HVAC housing (5). 


. Install the three screws (3) that secure the blower 


motor and the wire lead bracket (4) (if equipped) to 
the HVAC housing. Tighten the screws to 1.2 Мет 
(10 in. Ibs.). 


. Connect the instrument panel wire harness connec- 


tor (1) to the blower motor and engage the connec- 
tor lock. 


. If equipped, install the silencer below the passen- 


ger side of the instrument panel (refer to 23 - 
BODY/INSTRUMENT PANEL/SILENCER-INSTRU- 
MENT PANEL - INSTALLATION). 


. Reconnect the negative battery cable. 
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OUTLETS-AIR 
DESCRIPTION 


NOTE: LHD model shown. RHD model similar. 


There is one defroster air outlet (2) located on the top 
of the instrument panel (1). The airflow from the 
defroster outlet is directed by fixed vanes in the outlet 
and cannot be adjusted. The defroster air outlet is not 
serviceable from the instrument panel defroster grille 
(3) (refer ю 28 - BODY/INSTRUMENT PANEL/ 
GRILLE-DEFROSTER - REMOVAL). 


There are two side window demister air outlets (4). 
One located on each end of the instrument panel top 
cover. The airflow from the side window demister air 
outlets is directed by fixed vanes in the outlets and 
cannot be adjusted. The side window demister air out- 
lets are not serviceable from the instrument panel top 
cover (refer to 23 - BODY/INSTRUMENT PANEL/ 
COVER-INSTRUMENT PANEL TOP - REMOVAL). 


There are four rectangular instrument panel air outlets (6) 

(5). One air outlet is located near each outboard end (5) 
of the instrument panel facing the rear of the vehicle 
and two air outlets are located at the top of the instru- 
ment panel center bezel. Each of the instrument panel air outlets contain movable vanes that can direct or shut off 
the flow of the conditioned air leaving each of the instrument panel outlets. The driver and passenger side air instru- 
ment panel air outlets can be serviced separately. The center outlets are only serviced with the center bezel (refer 
to 23 - BODY/INSTRUMENT PANEL/BEZEL-CENTER - REMOVAL). 


A cooled beverage storage bin, located in the top of the glove box (6) is standard on vehicles equipped with A/C. 
Vehicles so equipped have an outlet which, when opened with the A/C on, allows cooled air to flow into the bin. 
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REMOVAL 
INSTRUMENT PANEL 


NOTE: Driver side air outlet shown. Passenger side outlet similar. 


NOTE: LHD model shown. RHD model similar. 


1. Depending on the air outlet being serviced, remove 
the instrument cluster bezel (refer to 23 - BODY/IN- 
STRUMENT PANEL/BEZEL-CLUSTER - 
REMOVAL) or the passenger side IP bezel (refer to 
23 - BODY/INSTRUMENT PANEL/BEZEL-IP PAS- 
SENGER SIDE - REMOVAL). 


NOTE: If the foam seal on the air outlet is 
deformed or damaged, it must be replaced. 


2. Remove the four screws (1) that secure the air out- 
let (2) to the bezel (3) and remove the outlet. 
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BEVERAGE COOLER 


NOTE: LHD model shown. RHD model similar. 


1. Remove the instrument panel top cover (1) (refer to 
23 - BODY/INSTRUMENT PANEL/COVER-IN- 
STRUMENT PANEL TOP - REMOVAL). 

2. Disconnect the hose (2) from the beverage cooler 
outlet (3). 

3. To disengage the four retaining tabs (4), slide the 
beverage cooler outlet toward the center of the 
cover and remove the outlet. 


8179с004 


INSTALLATION 
INSTRUMENT PANEL 


NOTE: Driver side air outlet shown. Passenger side outlet similar. 


NOTE: LHD model shown. RHD model similar. 


1. Position the air outlet (2) onto the bezel (3). 


2. Install the four screws (1) that secure the air outlet 
to the bezel. Tighten the screws to 2 N-m (17 in. 
Ibs.). 


3. Depending on the outlet being serviced, install the 
instrument cluster bezel (refer to 23 - BODY/IN- 
STRUMENT PANEL/BEZEL-CLUSTER - INSTAL- 
LATION) or the passenger side IP bezel (refer to 
23 - BODY/INSTRUMENT PANEL/BEZEL-IP PAS- 
SENGER SIDE - INSTALLATION). 
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BEVERAGE COOLER 


NOTE: LHD model shown. RHD model similar. 
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1. 


Position the beverage cooler outlet (3) to the top of 
the storage bin and engage the four retaining tabs 
(4) by sliding the outlet toward the center of the 
instrument panel top cover (1). Make sure the tabs 
are fully engaged. 


. Connect the hose (2) to the beverage cooler outlet. 
. Install the instrument panel top cover (refer to 23 - 


BODY/INSTRUMENT PANEL/COVER-INSTRU- 
MENT PANEL TOP - INSTALLATION). 
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PLUMBING 
DESCRIPTION 


The A/C refrigerant lines and hoses are used to carry the refrigerant between the various A/C system components. 
The refrigerant lines and hoses for the R-134a system on this vehicle consist of a barrier-hose design with a nylon 
tube sandwiched between rubber layers. The nylon tube helps to contain the R-134a refrigerant, which has a 
smaller molecular structure than R-12 refrigerant. The ends of the refrigerant lines are made from lightweight alu- 
minum or steel, and commonly use braze-less fittings. 


Any kinks or sharp bends in the refrigerant lines and hoses will reduce the capacity of the entire A/C system and 
can reduce the flow of refrigerant in the system. The radius of all bends in the flexible hose refrigerant lines should 
be at least ten times the diameter of the hose and the refrigerant lines should be routed so they are at least 80 
millimeters (3 inches) away from the exhaust manifold(s) and exhaust pipe(s). 


OPERATION 


High pressures are produced in the refrigerant system when the A/C compressor is operating. Extreme care must 
be exercised to make sure that each of the refrigerant system connections is pressure-tight and leak free. It is a 
good practice to inspect all flexible hose refrigerant lines at least once a year to make sure they are in good con- 
dition and properly routed. 


Depending on vehicle, model and market application, refrigerant lines are connected to each other or other A/C 
system components with block-type or quick-connect type fittings. To ensure the integrity of the refrigerant system, 
flat gaskets and O-rings are used to seal the refrigerant system connections. 


The refrigerant lines and hoses cannot be repaired and, if faulty or damaged, they must be replaced. 
WARNING 


WARNING: The A/C system contains refrigerant under high pressure. Repairs should only be performed by 
qualified service personnel. Severe personal injury or death may result from improper service procedures. 


WARNING: Avoid breathing the refrigerant and refrigerant oil vapor or mist. Exposure may irritate the eyes, 
nose, and/or throat. Wear eye protection when servicing the A/C refrigerant system. Serious eye injury can 
result from direct contact with the refrigerant. If eye contact occurs, seek medical attention immediately. 


WARNING: Do not expose the refrigerant to open flame. Poisonous gas is created when refrigerant is 
burned. An electronic leak detector is recommended. Severe personal injury or death may result from 
improper service procedures. 


WARNING: If accidental system discharge occurs, ventilate the work area before resuming service. Large 
amounts of refrigerant released in a closed work area will displace the oxygen and cause suffocation and 
death. 


WARNING: The evaporation rate of R-134a refrigerant at average temperature and altitude is extremely high. 
As a result, anything that comes in contact with the refrigerant will freeze. Always protect the skin or del- 
icate objects from direct contact with the refrigerant. 


WARNING: The R-134a service equipment or the vehicle refrigerant system should not be pressure tested or 
leak tested with compressed air. Some mixtures of air and R-134a have been shown to be combustible at 
elevated pressures. These mixtures are potentially dangerous, and may result in fire or explosion causing 
property damage, personal injury or death. 
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WARNING: The engine cooling system is designed to develop internal pressures up to 145 kilopascals (21 
pounds per square inch). Do not remove or loosen the coolant pressure cap, cylinder block drain plugs, 
radiator drain, radiator hoses, heater hoses, or hose clamps while the engine cooling system is hot and 
under pressure. Allow the vehicle to cool for a minimum of 15 minutes before opening the cooling system 
for service. Failure to observe this warning can result in serious burns from the heated engine coolant. 


CAUTION 


CAUTION: Never add R-12 to a refrigerant system designed to use R-134a. Do not use R-12 equipment or 
parts on an R-134a A/C system. These refrigerants are not compatible and damage to the A/C system will 
result. 


CAUTION: Never use R-12 refrigerant oil in an A/C system designed to use R-134a refrigerant oil. These 
refrigerant oils are not compatible and damage to the A/C system will result. 


CAUTION: The use of A/C system sealers may result in damage to A/C refrigerant recovery/evacuation/re- 
charging equipment and/or A/C system. Many federal, state/provincial and local regulations prohibit the 
recharge of A/C systems with known leaks. DaimlerChrysler recommends the detection of A/C system leaks 
through the use of approved leak detectors and fluorescent leak detection dyes. Vehicles found with A/C 
system sealers should be treated as contaminated and replacement of the entire A/C refrigerant system is 
recommended. A/C systems found to be contaminated with A/C system sealers, A/C stop-leak products or 
seal conditioners voids the warranty for the A/C system. 


CAUTION: Recover the refrigerant before opening any fitting or connection. Open the fittings with caution, 
even after the system has been discharged. Never open or loosen a connection before recovering the refrig- 
erant. 


CAUTION: The internal parts of the A/C system will remain stable as long as moisture-free refrigerant and 
refrigerant oil is used. Abnormal amounts of dirt, moisture or air can upset the chemical stability. This may 
cause operational troubles or even serious damage if present in more than very small quantities. Before 
disconnecting a component, clean the outside of the fittings thoroughly to prevent contamination from 
entering the refrigerant system. Keep service tools and the work area clean. Do not open the refrigerant 
System or uncap a replacement component until you are ready to service the system. Immediately after 
disconnecting a component from the refrigerant system, seal the open fittings with a cap or plug. This will 
prevent contamination from entering the A/C system. 


CAUTION: Refrigerant oil will absorb moisture from the atmosphere if left uncapped. Do not open a con- 
tainer of refrigerant oil until you are ready to use it. Replace the cap on the oil container immediately after 
using. Store refrigerant oil only in a clean, airtight, and moisture-free container. 


CAUTION: Do NOT run the engine with a vacuum pump in operation or with a vacuum present within the 
A/C system. Failure to follow this caution will result in serious A/C compressor damage. 


CAUTION: Do not overcharge the refrigerant system. Overcharging will cause excessive compressor head 
pressure and can cause compressor noise and A/C system failure. 
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DIAGNOSIS AND TESTING 
REFRIGERANT SYSTEM LEAKS 


WARNING: R-134a service equipment or vehicle A/C system should not be pressure tested or leak tested 
with compressed air. Mixture of air and R-134a can be combustible at elevated pressures. These mixtures 
are potentially dangerous and may result in fire or explosion causing property damage, personal injury or 
death. 

Avoid breathing A/C refrigerant and lubricant vapor or mist. Exposure may irritate eyes, nose and throat. 
Use only approved service equipment meeting SAE requirements to discharge an R-134a system. If acci- 
dental system discharge occurs, ventilate work area before resuming service. 


NOTE: If the A/C refrigerant system charge is empty or low, a leak in the A/C system is likely. Visually 
inspect all A/C lines, fittings and components for an oily residue. Oil residue can be an indicator of an A/C 
system leak location. 


NOTE: The only way to correctly determine if the refrigerant system is fully charged with R-134a is to com- 
pletely evacuate and recharge the A/C system. 


Connect a suitable manifold gauge set and determine if the static A/C system pressure is above or below 345 kPa 
(50 psi) (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PROCEDURE - REFRIGERANT 
SYSTEM SERVICE EQUIPMENT). If less than 345 kPa (50 psi), proceed to SYSTEM EMPTY . If greater than 345 
kPa (50 psi), go to SYSTEM LOW . 


SYSTEM EMPTY 


1. Evacuate the refrigerant system to the lowest degree of vacuum possible (approximately -88 kPa (- 26 in. Hg) or 
greater vacuum) (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM EVACUATE). Determine if the system holds a vacuum for 15 minutes. If vacuum is 
held, a leak is probably not present. If system will not maintain vacuum level, proceed to Step 2. 


2. Prepare and dispense 0.284 kilograms (10 ounces) of R-134a refrigerant into the evacuated refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PROCEDURE - REFRIGERANT SYS- 
TEM CHARGE) and proceed to Step 1 of the System Low procedure. 


SYSTEM LOW 


1. Position the vehicle in a wind-free work area. This will aid in detecting small leaks. 

2. Operate the heating-A/C system with the engine at idle under the following conditions for at least 5 minutes. 
e Doors or windows open 
e Transaxle in Park or Neutral with the parking brake set (depending on application) 
e A/C-heater controls set to outside air, full cool, panel mode, high blower and with A/C compressor engaged 


CAUTION: A leak detector only designed for R-12 refrigerant will not detect leaks in an R-134a refrigerant 
system. 


3. Shut the vehicle Off and wait 2-7 minutes. Then use an electronic leak detector that is designed to detect R-134a 
refrigerant and search for leaks. Fittings, lines or components that appear to be oily usually indicate a refrigerant 
leak. To inspect the A/C evaporator for leaks, insert the leak detector probe into the drain tube opening or an air 
outlet. A dye for R-134a is available to aid in leak detection. Use only DaimlerChrysler approved refrigerant dye. 
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STANDARD PROCEDURE 
REFRIGERANT SYSTEM SERVICE EQUIPMENT 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 


WARNING: Eye protection must be worn when servicing an air conditioning refrigerant system. Turn off 
(rotate clockwise) all valves on the equipment being used, before connecting to or disconnecting from the 
refrigerant system. Failure to observe these warnings may result in personal injury or death. 


When servicing the A/C system, an R-134a refrigerant 
recovery/recycling/charging station that meets SAE 
standard J2210 must be used (1). Contact an automo- 
tive service equipment supplier for refrigerant recov- 
ery/recycling/charging equipment. Refer to the 
operating instructions supplied by the equipment man- 
ufacturer for proper care and use of this equipment. 


(> 


A manifold gauge set (1) may be needed with some 
recovery/recycling/charging equipment. The manifold 
gauge set should have manual shut-off valves (2 and 
6), or automatic back-flow valves located at the ser- 
vice port connector end of the manifold gauge set 
hoses (4 and 5). This will prevent refrigerant from 
being released into the atmosphere. 


80add30c 


CAUTION: Do not use an R-12 manifold gauge set on an R-134a system. The refrigerants are not compatible 
and system damage will result. 


MANIFOLD GAUGE SET CONNECTIONS 
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е LOW PRESSURE GAUGE HOSE - The low pressure hose (Blue with Black stripe) attaches to the low side 
service port. This port is located on the A/C liquid line near the right front strut tower. 

e HIGH PRESSURE GAUGE HOSE - The high pressure hose (Red with Black stripe) attaches to the high side 
service port. This port is located on the A/C discharge line near the A/C condenser. 

е RECOVERY/RECYCLING/EVACUATION/CHARGING HOSE - The center manifold hose (Yellow, or White, 
with Black stripe) is used to recover, evacuate, and charge the refrigerant system. When the low or high pres- 
sure valves on the manifold gauge set are opened, the refrigerant in the system will escape through this hose. 


REFRIGERANT SYSTEM RECOVERY 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 


An R-134a refrigerant recovery/recycling/charging sta- 
tion (1) that meets SAE standard J2210 must be used 
to recover the refrigerant from the R-134a refrigerant 
System. Refer to the operating instructions supplied by 
the equipment manufacturer for the proper care and 
use of this equipment. 


REFRIGERANT SYSTEM EVACUATE 


CAUTION: Do NOT run the engine with a vacuum pump in operation or with a vacuum present within the 
A/C system. Failure to follow this caution will result in serious A/C compressor damage. 


NOTE: Special effort must be used to prevent moisture from entering the A/C system oil. Moisture in the oil 
is very difficult to remove and will cause a reliability problem with the A/C compressor. 


If an A/C compressor designed to use R-134a refrigerant is left open to the atmosphere for an extended period of 
time. It is recommended that the refrigerant oil be drained and replaced with new oil or a new A/C compressor be 
used. This will eliminate the possibility of contaminating the refrigerant system. 


If the refrigerant system has been open to the atmosphere, it must be evacuated before the system can be filled. 
Moisture and air mixed with the refrigerant will raise the compressor head pressure above acceptable operating 
levels. This will reduce the performance of the A/C system and damage the A/C compressor. Moisture will boil at 
near room temperature when exposed to vacuum. To evacuate the refrigerant system: 


NOTE: When connecting the service equipment coupling to the line fitting, verify that the valve of the cou- 
pling is fully closed. This will reduce the amount of effort required to make the connection. 


1. Recover the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE - REFRIGERANT SYSTEM RECOVERY). 

2. With the engine OFF, connect a suitable charging station, refrigerant recovery machine or a manifold gauge set 
with vacuum pump and refrigerant recovery equipment (refer to 24 - HEATING & AIR CONDITIONING/PLUMB- 
ING - STANDARD PROCEDURE - REFRIGERANT SYSTEM SERVICE EQUIPMENT). Do not operate the 
engine with a vacuum on the A/C system. 
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3. Open Ше suction and discharge valves and start the vacuum pump. The vacuum pump should гип a minimum of 
45 minutes prior to charge to eliminate all moisture in system. When the suction gauge reads to the lowest 
degree of vacuum possible (approximately -88 kPa (- 26 in. Hg) or greater) for 30 minutes, close all valves and 
turn off vacuum pump. If the system fails to reach specified vacuum, the refrigerant system likely has a leak that 
must be corrected. If the refrigerant system maintains specified vacuum for at least 30 minutes, start the vacuum 
pump, open the suction and discharge valves. Then allow the system to evacuate an additional 10 minutes. 


4. Close all valves. Turn off and disconnect the vacuum pump. 


5. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE - REFRIGERANT SYSTEM CHARGE). 


REFRIGERANT SYSTEM CHARGE 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 


NOTE: Always refer to the Underhood HVAC Specification Label for the refrigerant fill specification of the 
vehicle being serviced. 


After all refrigerant system leaks have been repaired and the refrigerant system has been evacuated, a refrigerant 
charge can be injected into the system. For the proper amount of the refrigerant charge, refer to the Underhood 
HVAC Specification Label. 


An R-134a refrigerant recovery/recycling/charging station that meets SAE Standard J2210 must be used to charge 
the refrigerant system with R-134a refrigerant. Refer to the operating instructions supplied by the equipment man- 
ufacturer for proper care and use of this equipment. 


CHARGING PROCEDURE 


CAUTION: A small amount of refrigerant oil is removed from the A/C system each time the refrigerant sys- 
tem is recovered and evacuated. Before charging the A/C system, you MUST replenish any oil lost during 
the recovery process. Refer the equipment manufacturer instructions for more information. 


1. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE - REFRIGERANT SYSTEM EVACUATE). 


2. A manifold gauge set and an R-134a refrigerant recovery/recycling/charging station that meets SAE standard 
J2210 should be connected to the refrigerant system. 


3. Measure the proper amount of refrigerant and heat it to 52? C (125? F) with the charging station. See the oper- 
ating instructions supplied by the equipment manufacturer for proper use of this equipment. 


4. Open both the suction and discharge valves, then open the charge valve to allow the heated refrigerant to flow 
into the system. 


5. When the transfer of refrigerant has stopped, close both the suction and discharge valves. 


6. If all of the refrigerant charge did not transfer from the dispensing device, open all of the windows in the vehicle 
and set the heating-A/C system controls so that the A/C compressor is operating and the blower motor is running 
at its lowest speed setting. Run the engine at a steady high idle (about 1400 rpm). 


7. Open the low-side valve to allow the remaining refrigerant to transfer to the refrigerant system. 


WARNING: Take care not to open the discharge (high pressure) valve at this time. Failure to follow this 
warning could result in possible personal injury or death. 


8. Disconnect the charging station and manifold gauge set from the refrigerant system service ports. 
9. Reinstall the caps onto the refrigerant system service ports. 
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ACCUMULATOR-A/C 
DESCRIPTION 


The A/C accumulator (1) is mounted below the engine 
compartment behind the right side of the front fascia. 
A band and mounting bracket (2) secures the A/C 
accumulator to the right front frame rail. 


The A/C accumulator has no serviceable parts except 
for the metal gaskets (3) and rubber O-rings (4). The 
O-ring seals used on the connections are made from 
a special type of rubber not affected by R-134a refrig- 
erant. The O-ring seals and gaskets must be replaced 
whenever the А/С асситшаюг is removed and 
installed. 
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OPERATION 


NOTE: Typical A/C accumulator shown. 


Refrigerant enters the A/C accumulator (1) mostly as a 
low pressure vapor through the inlet tube (2). Any lig- 
uid, oil-laden refrigerant falls to the bottom of the can- 
ister, which acts as a separator. A desiccant bag (3) is 
mounted inside the accumulator canister to absorb 
any moisture which may have entered and become 
trapped within the refrigerant system. A filter (4) is also 
mounted inside the canister to trap any foreign mate- 
rial that may have entered the refrigerant system dur- 
ing assembly. The low pressure vapor exits the A/C 
accumulator through the outlet tube (5). 


The A/C accumulator cannot be repaired. If the A/C 
accumulator is faulty or damaged, or if an internal fail- 
ure of the A/C compressor has occurred, the A/C 
accumulator must be replaced. 


81368a9e 


REMOVAL 


WARNING: Review safety precautions and warnings in this group before performing this procedure (refer to 
24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING & AIR CONDITION- 
ING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in possible personal 
injury or death. 
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1. Disconnect and isolate the negative battery cable. 


2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 


3. Raise and support the vehicle. 


4. Remove the right front wheel (refer to 22 - TIRES/ 
WHEELS - REMOVAL). 


5. Remove the three push-pin retainers (1) and three 
screws (2) that secure the front portion of the right 
front wheelhouse splash shield (3) to body (4) and 
position the front of the wheelhouse splash shield 
out of the way to gain access to the A/C accumu- 
lator (refer to 28 - BODY/EXTERIOR/SPLASH 
SHIELD-FRONT WHEELHOUSE - REMOVAL). 
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6. Remove the nut (7) that secures the lower А/С suc- 
tion line (8) to the accumulator outlet tube (9) and 
disconnect the suction line from the accumulator 
tube. 


7. Remove the bolt (5) and retaining band (6) that 
secure the A/C accumulator to the mounting 
bracket (10). 


8. Remove the nut (3) that secures the upper A/C 
suction line (2) to the accumulator inlet tube (4) 
and disconnect the suction line from the accumula- 
tor tube. 

9. If necessary remove the accumulator mounting 
bracket from the body. 

10. Remove and discard the O-ring seals and gaskets 

and install plugs in, or tape over the opened 
refrigerant line fittings and the accumulator ports. 


(2) 


(3) 


w 
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INSTALLATION 


NOTE: If the A/C accumulator is being replaced, add 20 milliliters (0.7 fluid ounce) of refrigerant oil to the 
refrigerant system. Use only refrigerant oil of the type recommended for the A/C compressor in the vehicle. 


NOTE: Replacement of the refrigerant line O-ring seals and gasket is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and gasket could result in a refrigerant system leak. 
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1. If removed, install the accumulator mounting 
bracket (10). Tighten the retaining bolts to 15 N-m 
(11 ft. Ibs.). 


2. Remove the tape or plugs from all of the opened 
refrigerant line fittings and the accumulator ports. 


3. Lubricate new rubber O-ring seals with clean refrig- 
erant oil and install them and new gaskets onto the 
suction line and accumulator fittings. Use only the 
specified O-rings as they are made of a special 
material for the R-134a system. Use only refriger- 
ant oil of the type recommended for the A/C com- 
pressor in the vehicle. 

4. Connect the upper A/C suction line (2) to the accu- 
mulator inlet tube (4) and install the retaining nut 
(3). Tighten the nut to 5 N-m (44 in. 16$.). 

5. Install the retaining band (6) and bolt (5) that 
secure the A/C accumulator to the mounting 
bracket. Tighten the bolt to 8 N-m (71 in. lbs.). 
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6. Connect the lower A/C suction line (8) to the accumulator outlet tube (9) and install the retaining nut (7). Tighten 


the nut to 5 Мет (44 in. 16$.). 


7. Reposition the front of the right front wheel house 
splash shield (3) to the body (4) and install the 
three push-pin retainers (1) and the three screws 
(2). Tighten the screws securely (refer to 23 - 
BODY/EXTERIOR/SPLASH SHIELD-FRONT 
WHEELHOUSE - INSTALLATION). 


8. Install the right front wheel (refer to 22 - TIRES/ 
WHEELS - INSTALLATION). 


9. Lower the vehicle. 
10. Reconnect the negative battery cable. 


CAUTION: Do NOT run the engine with a vacuum 
pump in operation or with a vacuum present 
within the A/C system. Failure to follow this cau- 
tion will result in serious A/C compressor damage. 


11. Evacuate the refrigerant system (refer to 24 - 
HEATING & АВ CONDITIONING/PLUMBING - 
STANDARD PROCEDURE - REFRIGERANT 
SYSTEM EVACUATE). 
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12. Charge the refrigerant system (refer to 24 - HEATING & АВ CONDITIONING/PLUMBING - STANDARD PRO- 


CEDURE - REFRIGERANT SYSTEM CHARGE). 
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COMPRESSOR-A/C 


DESCRIPTION 


A/C COMPRESSOR 


The A/C system uses a Denso 5SE12C clutchless, 
five cylinder, variable displacement swashplate type 
A/C compressor (1). This A/C compressor has a total 
displacement of 126 cubic centimeters (7.6 cubic 
inches) and a high pressure relief valve (2) and a con- 
trol valve (3) located on the back cover. The A/C com- 
pressor is secured with three bolts to the compressor 
bracket located near the oil pan at the front of the 
engine. 

A label identifying the use of R-134a refrigerant is 
located on the A/C compressor. 
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HIGH PRESSURE RELIEF VALVE 


A high pressure relief valve is located on the compressor cylinder head, which is at the rear of the A/C compressor 
(refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/COMPRESSOR-A/C - DESCRIPTION). This mechanical 
valve is designed to vent refrigerant from the A/C system to protect against damage to the A/C compressor and 
other A/C system components, caused by condenser air flow restriction or an overcharge of refrigerant. 


HUB AND PULLEY 


NOTE: Typical A/C compressor pulley and drive hub shown. 


The A/C compressor hub and pulley assembly pro- 
vides the means to drive the A/C compressor using 
the engine accessory drive belt. The hub and pulley 
assembly consists of an aluminum drive hub (1) with 
composite tabs (2) that are positioned between rubber 
dampeners (3) which are located inside of a compos- 
ite pulley (4). 

The A/C pulley has a non-servicable bearing (5) which 
is retained to the nose of the A/C compressor with a 
snap ring (6). The drive hub and shim (7) are retained 
to the compressor shaft by use of left handed threads. 


8164467a 
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OPERATION 


A/C COMPRESSOR 


The 5SE12C A/C compressor is a variable displace- 
ment compressor (МОС) which is driven by the engine 
through a drive hub (1) and pulley (2). This A/C com- 
pressor does not require the use of an electromag- 
netic clutch, as the compressor uses an integral 
control solenoid (3) to reduce or increase the stroke of 
the five pistons (4) within the compressor by automat- 
ically adjusting the angle of the swashplate (5). 


The A/C compressor draws in low-pressure refrigerant 
vapor from the A/C evaporator through its suction port. 
It then compresses the refrigerant into a high-pres- 
sure, high-temperature refrigerant vapor, which is then 
pumped to the A/C condenser through the compressor 
discharge port. The A/C compressor is lubricated by 
refrigerant oil that is circulated throughout the refriger- 
ant system with the refrigerant (refer to 24 - HEATING 
& АА CONDITIONING/PLUMBING/REFRIGERANT 
OIL - DESCRIPTION). 81644518 


The А/С compressor is controlled by the powertrain 

control module (PCM) or engine control module (ECM), depending on engine application. The PCM/ECM calculates 
compressor displacement required by A/C system load and demand by monitoring vehicle speed, A/C high side 
pressure, engine speed, evaporator temperature, accelerator pedal position, ambient temperature and A/C-heater 
request signals. The PCM/ECM then sends a pulse width modulated (PWM) signal to the A/C compressor control 
solenoid to increase or decrease refrigerant flow through an orifice located within the compressor housing. The 
amount of refrigerant allowed to pass through the orifice in the compressor determines the head pressure which 
controls the angle of the swashplate, which in turn, determines the amount of compressor displacement. When there 
is no demand for A/C, the swashplate is adjusted to nearly a zero degree angle, which removes compressor torque 
drag from the engine. 


510 


This А/С compressor will reduce the displacement of the compressor based on ambient air temperature. Рог exam- 
ple; as the outside temperature falls from 27? C (80? F) to 19? C (66? F), the amount of refrigerant flow required 
through the A/C orifice valve to keep the A/C evaporator cool becomes less, and the swashplate is adjusted to a 
lower angle, which reduces compressor displacement. However, due to the lower outside air temperature, panel air 
outlet temperature will not noticeably change. 


The A/C compressor control system is diagnosed using a scan tool (refer to 24 - HEATING & AIR CONDITIONING 
- DIAGNOSIS AND TESTING and to 24 - HVAC Electrical Diagnostics for more information). 


CAUTION: Do NOT run the engine with a vacuum pump in operation or with a vacuum present within the 
A/C system. Failure to follow this caution will result in serious A/C compressor damage. 


CAUTION: Be certain to check and adjust the refrigerant system oil level when replacing an A/C compressor 
(refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - 
REFRIGERANT OIL LEVEL). Failure to properly adjust the refrigerant oil level can prevent the A/C system 
from operating as designed and can cause serious A/C compressor damage. 


NOTE: The A/C compressor pulley and bearing assembly can be serviced separately in the event of damage 
or wear to the pulley or bearing. However, the compressor drive hub itself is not serviceable. In the event of 
drive hub failure, the A/C compressor, drive hub and pulley and bearing must be replaced as an assembly. 


The A/C compressor cannot be repaired and, if faulty or damaged it must be replaced. If an internal failure of the 
A/C compressor has occurred, the A/C accumulator must also be replaced (refer to 24 - HEATING & AIR CONDI- 
TIONING/PLUMBING/ACCUMULATOR-A/C - DESCRIPTION). 
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HIGH PRESSURE RELIEF VALVE 


The high pressure relief valve vents refrigerant from the A/C system when a discharge pressure of 3445 to 4135 
kPa (500 to 600 psi) or above is reached. The high pressure relief valve closes with a minimum discharge pressure 
of 2756 kPa (400 psi) is reached. 


The high pressure relief valve vents only enough refrigerant to reduce the A/C system pressure, and then re-seats 
itself. The majority of the refrigerant is conserved in the A/C system. If the high pressure relief valve vents refrig- 
erant, it does not mean the valve is faulty. 


The high pressure relief valve is factory-calibrated and cannot be adjusted or repaired, and must not be removed or 
otherwise disturbed. The valve is only serviced as a part of the A/C compressor. 


HUB AND PULLEY 


NOTE: Typical A/C compressor pulley drive hub shown in illustration. 


This compressor design does not require the use of 
an electromagnetic clutch, as the compressor is con- 
trolled by an integral control valve that allows refriger- 
ant to bypass within the compressor (refer to 24 - 
HEATING 8 AIR CONDITIONING/PLUMBING/A/C 
COMPRESSOR - DESCRIPTION). 


The three bridges (1) located on compressor drive hub 
(2) are designed to break away in the event of com- 
pressor seizure. This action prevents damage to the 
serpentine accessory drive belt (refer to 24 - HEAT- 
ING & АВ CONDITIONING/PLUMBING/HUB AND 
PULLEY-A/C COMPRESSOR - INSPECTION). 


NOTE: The A/C compressor pulley and bearing 
assembly can be serviced separately in the event 
of damage or wear to the pulley or bearing. How- 
ever, the compressor drive hub itself is not ser- 
viceable. In the event of drive hub failure, the A/C 
compressor, drive hub and pulley and bearing 
must be replaced as an assembly. 
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The A/C compressor pulley and bearing cannot be repaired and, if faulty or damaged it must be replaced. The A/C 
compressor pulley and bearing is available for service in the event of pulley damage or pulley bearing failure. If an 
internal failure of the А/С compressor has lead to compressor seizure, the compressor, hub and pulley must be 
replaced as an assembly. 


DIAGNOSIS AND TESTING 
A/C COMPRESSOR NOISE TESTING 


When investigating an A/C system related noise, you must first know the conditions under which the noise occurs. 
These conditions include: weather, vehicle speed, transmission in gear or neutral, engine speed, engine tempera- 
ture, and any other special conditions. Noises that develop during A/C operation can often be misleading. For exam- 
ple: what sounds like a failed bearing, may be caused by loose bolts, nuts, mounting brackets or a loose 
compressor assembly. 


NOTE: The A/C compressor must be replaced if any unusual noise is heard from the compressor itself. 


1. Select a quiet area for testing. Duplicate the complaint conditions as much as possible. Turn the A/C system On 
and Off several times to clearly identify any compressor noise. Listen to the A/C compressor while it is operating 
at maximum and minimum displacement. Probe the A/C compressor with an engine stethoscope or a long screw- 
driver with the handle held to your ear to better localize the source of the noise. To duplicate high-ambient tem- 
perature conditions (high head pressure), restrict the air flow through the A/C condenser. Install a manifold gauge 
set or a scan tool to be certain that the discharge pressure does not exceed 2600 kPa (377 psi). 
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NOTE: Drive belts are speed sensitive. At different engine speeds and depending upon drive Бей tension, 
drive belts can develop noises that are mistaken for an A/C compressor noise. Improper drive belt tension 
can cause a misleading noise when the compressor is operating at maximum displacement, which may not 
occur when the compressor is at minimum displacement. 


2. Check the condition of the accessory drive belt (refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - 
DIAGNOSIS AND TESTING). 


NOTE: The A/C compressor must be replaced if the drive hub is broken or if the compressor shaft does not 
rotate smoothly. 


3. Check the compressor hub and pulley and bearing assembly. Be certain that the hub and pulley are properly 
aligned and that the pulley bearing is mounted securely to the A/C compressor (refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING/COMPRESSOR-A/C-HUB AND PULLEY - INSPECTION). 


NOTE: The A/C compressor must be replaced if any debris or unusually discolored oil is found on the A/C 
compressor manifold. 


4. Check the refrigerant system plumbing for incorrect routing, rubbing or interference, which can cause unusual 
noises. Also check the refrigerant lines and hoses for kinks or sharp bends that will restrict refrigerant flow, which 
can cause noises (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - DESCRIPTION - REFRIGERANT 
LINES). 


5. Loosen all of the compressor mounting hardware and retighten. 


CAUTION: Do NOT run the engine with a vacuum pump in operation or with a vacuum present within the 
A/C system. Failure to follow this caution will result in serious A/C compressor damage. 


6. If the noise is from opening and closing of the high pressure relief valve, recover, evacuate and recharge the 
refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY), (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STAN- 
DARD PROCEDURE - REFRIGERANT SYSTEM EVACUATE) and (refer to 24 - HEATING & AIR CONDITION- 
ING/PLUMBING - STANDARD PROCEDURE - REFRIGERANT SYSTEM CHARGE). If the high pressure relief 
valve still does not seat properly, replace the A/C compressor (refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING/COMPRESSOR-A/C - REMOVAL). 


7. If the noise is from liquid refrigerant slugging in the A/C suction line, replace the A/C accumulator (refer to 24 - 
HEATING & AIR CONDITIONING/PLUMBING/ACCUMULATOR-A/C - REMOVAL) and check the refrigerant oil 
level and the refrigerant system charge (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGER- 
ANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 


8. If a slugging condition still exists after replacing the A/C accumulator, then replace the A/C compressor (refer to 
24 - HEATING & AIR CONDITIONING/PLUMBING/COMPRESSOR-A/C - REMOVAL). 


REMOVAL 
PULLEY AND BEARING 


WARNING: Review safety precautions and warnings in this group before performing this procedure (refer to 
24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING & AIR CONDITION- 
ING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in possible personal 
injury or death. 


NOTE: The A/C compressor pulley and bearing assembly can be serviced separately in the event of damage 
or wear to the pulley or bearing. However, the compressor drive hub itself is not serviceable. In the event of 
drive hub failure, the A/C compressor, drive hub and pulley and bearing must be replaced as an assembly. 


NOTE: The A/C compressor pulley and bearing assembly can be serviced in the vehicle. The refrigerant 
system can remain fully charged during pulley and bearing replacement. 
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NOTE: Illustrations shown with А/С compressor removed from engine for clarity. 


NOTE: Gasoline engine model A/C compressor 
pulley and drive hub shown. Diesel model similar. 


1. 
2. 


Raise and support the vehicle. 

Remove the splash shield from the right side frame 
rail (refer 10 23 - BODY/EXTERIOR/SPLASH 
SHIELD-RIGHT SIDE RAIL - REMOVAL). 


. Remove the accessory drive belt (refer to 7 - 


COOLING/ACCESSORY DRIVE/DRIVE BELTS - 
REMOVAL). 


NOTE: The drive hub on the gasoline engine 
model A/C compressor is removed using special 
tool 9907. The drive hub on the diesel engine 
model is removed using an open end wrench. 


4. 


Using spanner wrench (Special Tool 9907 or equiv- 
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alent) (2) or an open end wrench (depending on engine application), hold the drive hub (1) while rotating the 
shaft of the A/C compressor (3) clockwise using a 7 mm (9/32 in.) deep well socket and a ratchet (4) and remove 


the drive hub from the compressor. 


. Remove the shim (1) from the shaft of the A/C 


compressor (2). 


. Using snap ring pliers (Special Tool 9764 or equiv- 


alent) (5), remove the external snap ring (3) that 
secures the pulley and bearing assembly (4) to the 
front of the A/C compressor and remove the pulley 
and bearing assembly from the compressor. 


A/C COMPRESSOR 


81644c12 


WARNING: Review safety precautions and warnings in this group before performing this procedure (refer to 
24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING & AIR CONDITION- 
ING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in possible personal 
injury or death. 
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1. Disconnect and isolate the negative battery cable. 


2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 

3. Raise and support the vehicle. 

4. Remove the splash shield from the right side frame 
rail (refer to 23 - BODY/EXTERIOR/SPLASH 
SHIELD-RIGHT SIDE RAIL - REMOVAL). 

5. Remove the accessory drive belt (refer to 7 - 
COOLING/ACCESSORY DRIVE/DRIVE BELTS - 
REMOVAL). 

6. Disconnect the engine wire harness (1) from the 
compressor control valve (2). 

7. Remove the nuts (4) that secure the A/C discharge 
line (5) and the A/C suction line (6) to the A/C com- 
pressor (3). 
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8. Disconnect the А/С discharge and suction lines from the А/С compressor and remove and discard the O-ring 


seals and gaskets. 


9. Support the A/C compressor (1) and remove the 
three bolts (2) that secure the compressor to the 
engine and remove the compressor. 


10. Install plugs in, or tape over the opened refriger- 
ant line fittings and compressor ports. 


INSPECTION 
HUB AND PULLEY INSPECTION 


81774b12 


NOTE: The A/C compressor pulley and bearing assembly can be serviced separately in the event of damage 
or wear to the pulley or bearing. However, the compressor drive hub itself is not serviceable. In the event of 
drive hub failure, the A/C compressor, drive hub and pulley and bearing must be replaced as an assembly. 


NOTE: The A/C compressor hub and pulley and bearing assembly can be serviced in the vehicle. The refrig- 
erant system can remain fully charged during pulley and bearing replacement. 


NOTE: Typical A/C compressor pulley drive hub shown. 
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The bridges (1) located on the compressor hub (2) are 
designed to break away in the event of compressor 
seizure. Examine the bridges for separation or cracks 
(3). Damage to the bridges are an indication of exces- 
sive compressor torque, which is most likely caused 
by compressor failure. 


Check the pulley bearing (4) for roughness or exces- 
sive leakage of grease. Examine the pulley dampen- 
ers (5) for deterioration or damage. Inspect the belt 
surfaces of the pulley (4) for wear. The pulley should 
be replaced if there is excessive wear or scoring. If 
the pulley surfaces are oily, inspect the shaft and nose 
area of the A/C compressor for refrigerant oil. If refrig- 
erant oil is found, the compressor shaft seal is leaking 
and the A/C compressor must be replaced. 


Replace the A/C compressor pulley and bearing 
assembly if wear or damage is found. 81644283 


INSTALLATION 
PULLEY AND BEARING 


NOTE: Illustrations shown with A/C compressor removed from engine for clarity. 


CAUTION: The pulley and hub are both con- 
structed from composite materials and can be eas- 
ily damaged if not properly installed. Always use 
care when installing the pulley and hub onto the 
A/C compressor. 


1. Install the pulley and bearing assembly (4) onto the 
front of the A/C compressor (2). If necessary, place 
a block of wood over the pulley surface and gently 
tap on the wood with a light weight hammer. 


CAUTION: The snap ring must be fully and prop- 
erly seated in the groove or it will vibrate out, 
resulting in a pulley failure and possible severe 
damage to the A/C compressor. 
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NOTE: A new snap ring must be used to secure 
the pulley and bearing assembly to the A/C compressor. The bevel side of the snap ring must face outward. 


2. Using snap ring pliers (Special Tool 9764 or equivalent) (5), install the external snap ring (3) that secures the 
pulley and bearing assembly to the front of the A/C compressor. Be certain that the snap ring is fully and properly 
seated in the groove. 


3. Install the shim (1) onto the shaft of the A/C compressor. 
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NOTE: Gasoline engine model A/C compressor 
pulley and drive hub shown. Diesel model similar. 


4. Align the tabs of the drive hub (1) between the rub- 
ber dampers of the pulley and bearing assembly 
(4) and position the drive hub onto the shaft of the 
A/C compressor (3) (for more information, refer to 
24 - HEATING & AIR CONDITIONING/PLUMBING/ 
COMPRESSOR-A/C-HUB AND PULLEY - 
DESCRIPTION). 


NOTE: The drive hub on the gasoline engine 
model A/C compressor is installed using special 
tool 9907. The drive hub on the diesel engine 
model is installed using an open end wrench. 


5. Rotate the shaft of the A/C compressor counter- 
clockwise using a 7 mm (9/32 in.) deep well socket 
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and а ratchet (5) while holding the drive hub using spanner wrench (Special Tool 9907 or equivalent) (2) or ап 
open end wrench (depending on engine application). Tighten the drive hub securely onto the compressor shaft. 


6. Install the accessory drive belt (refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 
7. Install the splash shield onto the right side frame rail (refer to 23 - BODY/EXTERIOR/SPLASH SHIELD-RIGHT 


SIDE RAIL - INSTALLATION). 
8. Lower the vehicle. 


A/C COMPRESSOR 


CAUTION: When replacing an A/C compressor, be certain to check and adjust the refrigerant system oil 
level (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCE- 
DURE - REFRIGERANT OIL LEVEL). Failure to properly adjust the refrigerant oil level can prevent the A/C 
system from operating as designed and can cause serious A/C compressor damage. 


NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 


leak. 


1. If the A/C compressor (1) is being replaced, the 
refrigerant oil in the old compressor must be first 
drained and measured. Then drain all of the oil 
from the new A/C compressor and fill the new com- 
pressor with the same amount of new refrigerant oil 
that was drained out of the old compressor (refer to 
24 - HEATING & AIR CONDITIONING/PLUMBING/ 
REFRIGERANT OIL - STANDARD PROCEDURE - 
REFRIGERANT OIL LEVEL). Use only refrigerant 
oil of the type recommended for the A/C compres- 
Sor in the vehicle. 

2. Position the A/C compressor into the engine com- 
partment. 

3. Install the three bolts (2) that secure the A/C com- 
pressor to the engine. Tighten the bolts to 25 N-m 
(18 ft. Ibs.). 


81774b12 
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4. Remove the tape or plugs from the compressor 
ports and the refrigerant line fittings. 


5. Lubricate new rubber O-ring seals with clean refrig- 
erant oil and install them and new gaskets onto the 
refrigerant line fittings. Use only the specified 
O-rings as they are made of a special material for KN pee 
the R-134a system. Use only refrigerant oil of the Y LAJ 
type recommended for the A/C compressor in the 
vehicle. 


6. Connect the A/C discharge line (5) and the A/C ІЗ Ө 
suction line (6) to Ше А/С compressor (3). (КЕ 
à KINS 
7. Install the nuts (4) that secure the A/C suction and SS 
discharge lines to the A/C compressor. Tighten the SQ Se 
nuts to 20 Мет (15 ft. Ibs.). (ы Ф 
8. Connect the engine wire harness (1) to the com- SS < 
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pressor control valve (2). 


9. Install the accessory drive belt (refer to 7 - COOL- 
ING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 


10. Install the splash shield onto the right side frame rail (refer to 23 - BODY/EXTERIOR/SPLASH SHIELD-RIGHT 
SIDE RAIL - INSTALLATION). 


11. Lower the vehicle. 
12. Reconnect the negative battery cable. 


CAUTION: Do NOT run the engine with a vacuum pump in operation or with a vacuum present within the 
A/C system. Failure to follow this caution will result in serious A/C compressor damage. 


13. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 


14. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE - REFRIGERANT SYSTEM CHARGE). 
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CONDENSER-A/C 
DESCRIPTION 


NOTE: A/C condenser with automatic transmission cooler shown. A/C Condenser without cooler similar. 


The A/C condenser (1) is located in the front of the 
engine compartment behind the grille. The A/C con- 
denser is a heat exchanger that allows the high-pres- 
sure refrigerant gas being discharged by the A/C 
compressor to give up its heat to the air passing over 
the condenser fins, which causes the refrigerant to 
cool and change to a liquid state. 


The A/C condenser is equipped with tapping blocks for 
the A/C discharge line and the A/C liquid line (2) and 
an integral automatic transmission cooler (3), when 
equipped with an automatic transaxle. 


8163b444 


OPERATION 


When air passes through the fins of the A/C condenser, the high-pressure refrigerant gas within the A/C condenser 
gives up its heat. The refrigerant then condenses as it leaves the A/C condenser and becomes a high-pressure 
liquid. The volume of air flowing over the condenser fins is critical to the proper cooling performance of the A/C 
System. Therefore, it is important that there are no objects placed in front of the radiator grille openings at the front 
of the vehicle or foreign material on the condenser fins that might obstruct proper air flow. Also, any factory-installed 
air seals or shrouds must be properly reinstalled following radiator or A/C condenser service. 


The A/C condenser cannot be repaired and, if faulty or damaged it must be replaced. 
REMOVAL 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 


CAUTION: Before removing the A/C condenser, note the location of each of the radiator/condenser air seals. 
These air seals are used to direct air through the A/C condenser and radiator. The air seals must be rein- 
stalled in their proper locations in order for the A/C and engine cooling systems to perform as designed. 
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1. Disconnect and isolate the negative battery cable. 


2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 


3. If equipped with the 2.2L diesel engine, remove the 
front fascia (refer to 13 - FRAME & BUMPERS/ 
BUMPERS/FRONT FASCIA - REMOVAL). 


NOTE: It is not necessary to remove the hood 
latch from the upper radiator support on gasoline 
engine equipped models for A/C condenser ser- 
vice. 


4. If equipped with a gasoline engine, remove the 
upper radiator support and position it out of the 
way (refer to 23 - BODY/EXTERIOR/SUPPORT- 
UPPER RADIATOR - REMOVAL). 


5. On gasoline engine equipped models, carefully 
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push the radiator (1) slightly rearward to gain access to the А/С condenser (2). 
6. Remove the nut (3) that secures the А/С discharge line (4) to the right side of the А/С condenser and remove 


and discard the O-ring seal and gasket. 


7. Install plugs in, or tape over the opened discharge line fitting and the condenser inlet port. 


NOTE: Illustration shown with front fascia 
removed for clarity. 


8. Raise and support the vehicle. 


NOTE: On gasoline engine equipped models, 
reach up through the opening in the bottom of the 
front fascia located in the right front corner of the 
vehicle to gain access to the A/C liquid line. 


9. Remove the nut (1) that secures the A/C liquid line 
(2) to the right side of the А/С condenser (3). 


10. Disconnect the A/C liquid line from the A/C con- 
denser and remove and discard the O-ring seal 
and gasket. 


11. Install plugs in, or tape over the opened liquid line 
fitting and the condenser outlet port. 
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NOTE: Illustration shown with front fascia and die- 
sel engine charge air cooler (CAC) (when 
equipped) removed for clarity. 


12. Remove the two bolts (3) that secure the lower 
condenser brackets to the radiator (5). 


13. Lower the vehicle. 


14. If equipped, disconnect the automatic transmis- 
sion cooler lines (2) from the left side of the A/C 
condenser (1) (refer to 7 - COOLING/TRANSMIS- 
SION - STANDARD PROCEDURE - TRANSMIS- 
SION COOLER LINE QUICK CONNECT 
FITTING). 

15. If equipped with the 2.2L diesel engine, remove 
the charge air cooler (CAC) (refer to 7 - COOL- 
ING/ENGINE/CHARGE AIR COOLER - 
REMOVAL). 


16. Carefully lift the A/C condenser straight up and 
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disengage the two upper condenser brackets (4) from the radiator and remove the condenser from the engine 


compartment. 


INSTALLATION 


NOTE: If the A/C condenser is being replaced, add 30 milliliters (1 fluid ounce) of refrigerant oil to the refrig- 
erant system. Use only refrigerant oil of the type recommended for the A/C compressor in the vehicle. 


NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 


leak. 


NOTE: Illustration shown with front fascia and die- 
sel engine charge air cooler (CAC) (when 
equipped) removed for clarity. 


1. Carefully lower the A/C condenser (1) straight 
down in front of the radiator (5) and engage the 
upper condenser brackets (4) to the radiator. 


2. Е equipped with the 2.2L diesel engine, install the 
charge air cooler (CAC) (refer to 7 - COOLING/EN- 
GINE/CHARGE AIR COOLER - INSTALLATION). 


3. If equipped, connect the automatic transmission 
cooler lines (2) to the left side of the А/С con- 
denser (refer to 7 - COOLING/TRANSMISSION - 
STANDARD PROCEDURE - TRANSMISSION 
COOLER LINE QUICK CONNECT FITTING). 


4. Raise and support the vehicle. 


5. Install the two bolts (3) that secure the lower con- 
denser brackets to the radiator. Tighten the bolts to 
4.5 Мт (40 in. 105.). 


(5) 
(4) 
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NOTE: Illustration shown with front fascia 
removed for clarity. 


NOTE: On gasoline engine equipped models, 
reach up through the opening in the bottom of the 
front fascia located in the right front corner of the 
vehicle to gain access to the A/C liquid line. 


6. Remove the tape or plug from the liquid line fitting 
and the condenser outlet port. 


7. Lubricate a new rubber O-ring seal with clean 
refrigerant oil and install it and a new gasket onto 
the liquid line fitting. Use only the specified O-ring 
as it is made of a special material for the R-134a 
system. Use only refrigerant oil of the type recom- 
mended for the A/C compressor in the vehicle. 


8. Connect the A/C liquid line (2) to the A/C con- 
denser (3) and install the retaining nut (1). Tighten 


9. Lower the vehicle. 


10. Remove the tape or plug from the discharge line 
fitting and the condenser inlet port. 


11. Lubricate a new rubber O-ring seal with clean 
refrigerant oil and install it and a new gasket onto 
the discharge line fitting. Use only the specified 
O-ring as it is made of a special material for the 
R-134a system. Use only refrigerant oil of the type 
recommended for the A/C compressor in the vehi- 
cle. 


12. On gasoline engine equipped models, carefully 
push the radiator (1) slightly rearward to gain 
access to the A/C condenser (2). 

13. Connect the A/C discharge line (4) to the A/C con- 
denser and install the retaining nut (3). Tighten 
the nut to 5 N-m (44 in. 16$.). 

14. If equipped with a gasoline engine, reposition and 
install the upper radiator support (refer to 23 - 
BODY/EXTERIOR/SUPPORT-UPPER RADIATOR 
- INSTALLATION). 

15. If equipped with the 2.2L diesel engine, install the front fascia (refer to 13 - FRAME & BUMPERS/BUMPERS/ 
FRONT FASCIA - INSTALLATION). 


16. Reconnect the negative battery cable. 
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CAUTION: Do МОТ гип Ше engine with a vacuum pump in operation or with а vacuum present within the 
A/C system. Failure to follow this caution will result in serious A/C compressor damage. 


17. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE) 

18. Charge the A/C system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PROCE- 
DURE - REFRIGERANT SYSTEM CHARGE). 
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CORE-HEATER 
DESCRIPTION 


NOTE: LHD model shown. RHD model similar. 


The heater core (1) for the heating-A/C system is 
mounted within the HVAC air distribution housing, 
which is located behind the instrument panel. The 
heater core is a heat exchanger made of rows of 
tubes with fins and is positioned within the air distribu- 
tion housing so that only the selected amount of air 
entering the housing passes through the heater core 
before it is distributed through the heating-A/C system 
ducts and outlets. One end of the heater core is fitted 
with a tank (2) that includes the fittings for the heater 
core tubes (3). 


The heater core can only be serviced by removing the 
HVAC housing from the vehicle. 


81775177 


OPERATION 


Engine coolant is circulated through the heater hoses to the heater core at all times. As the coolant flows through 
the heater core, heat is removed from the engine and is transferred to the heater core tubes and fins. Air directed 
through the heater core picks up the heat from the heater core fins. The blend-air door(s) allows control of the 
heater output air temperature by regulating the amount of air flowing through the heater core. The blower motor 
speed controls the volume of air flowing through the HVAC housing. 


The heater core cannot be repaired and, if faulty or damaged it must be replaced. 
REMOVAL 


NOTE: The HVAC housing assembly must be removed from vehicle for service of the heater core. 


NOTE: LHD model with A/C shown. RHD and heater-only models similar. 


1. Remove the HVAC housing assembly and place it 
on a workbench (refer to 24 - HEATING & AIR 
CONDITIONING/DISTRIBUTION /HOUSING-HVAC 
- HOUSING-HVAC ASSEMBLY - REMOVAL). 


2. Remove the left side front floor duct (refer to 24 - 
HEATING & AIR CONDITIONING/DISTRIBUTION/ 
DUCTS-FLOOR DISTRIBUTION - REMOVAL). 


NOTE: If the foam seal for the flange is deformed 
or damaged, it must be replaced. 


3. Remove the foam seal (1) from the flange (2) ann 


located on the front of the HVAC housing (9). 

4. Remove the screw (10) that secures the flange to 
the front of the HVAC housing and remove the 10 
flange. 

5. Remove the screw (3) that secures the retaining 
bracket (4) for the heater core tubes (8) to the left side of the air distribution housing (5). 
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6. On RHD models, remove the air distribution housing from the HVAC housing (refer to 24 - HEATING & AIR 
CONDITIONING/DISTRIBUTION/HOUSING-HVAC - HOUSING-AIR DISTRIBUTION - REMOVAL) 


7. Carefully pull the heater core (6) out of the driver side of the air distribution housing. 
INSTALLATION 


NOTE: LHD model with A/C shown. RHD and heater-only models similar. 


1. Carefully install the heater core (6) into the left side 
of the air distribution housing (5). 2 


2. On RHD models, install the air distribution housing 
(b) onto the HVAC housing (9) (refer to 24 - HEAT- 
ма 8 АВ CONDITIONING/DISTRIBUTION/ 7 
HOUSING-HVAC - HOUSING-AIR DISTRIBUTION \ 
- INSTALLATION). 


3. Install the retaining bracket (4) and screw (3) that 
secure the heater core tubes (8). Tighten the screw = ` 


to 1.2 N-m (10 in. Ibs.) «аи 
4. Install the flange (2) that secures the heater core “лы 


tubes to the front of the HVAC housing. 


5. Install the screw (10) that secures the flange to the 
HVAC housing. Tighten the screw to 1.2 N-m (10 10) (9 
in. Ibs.). 8 7 
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NOTE: If the foam seal for the flange is deformed 
or damaged, it must be replaced. 


6. Install the foam seal (1) onto the flange. 


7. Install the left side front floor duct (refer to 24 - HEATING & AIR CONDITIONING/DISTRIBUTION/DUCTS- 
FLOOR DISTRIBUTION - INSTALLATION). 


NOTE: If the heater core is being replaced, flush the cooling system (refer to 7 - COOLING - STANDARD 
PROCEDURE - COOLING SYSTEM CLEANING/REVERSE FLUSHING). 


8. Install the HVAC housing assembly (refer to 24 - HEATING & AIR CONDITIONING/DISTRIBUTION/HOUSING- 
HVAC - HOUSING-HVAC ASSEMBLY - INSTALLATION). 
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CORE-VALVE-SERVICE PORT 
DESCRIPTION 


Refrigerant system service ports are used to recover, 
recycle, evacuate, charge and test the A/C refrigerant 
System. Unique sizes are used on the two service 
ports for the R-134a refrigerant system to ensure the 
System is not accidentally contaminated with R-12 
refrigerant or by service equipment used for Р-12 
refrigerant. 

The high side service port (1) is located on the A/C 
discharge line (2) in front of the engine, below the 
upper radiator hose (3). 


PLUMBING 


The low side service port (1) is located on the A/C liq- 
uid line (2) near the right front strut tower (3). Both the 
high side and low side A/C service port valve cores 
are serviceable. 


NOTE: The protective cap aids in service port 
sealing and helps protects the refrigerant system 
from contamination. Remember to always reinstall 
the protective cap onto the service port when 
refrigerant system service is complete. 


Each of the service ports has a threaded plastic pro- 


tective cap installed over it from the factory. The ser- 
vice port caps are serviceable items. 


REMOVAL 


8163bf20 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 


possible personal injury or death. 


РМ 


NOTE: Typical А/С service port shown. 


1. Remove the protective cap (1) from the service 
port (2). 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING 8 АВ CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 


3. Using a Schrader-type valve core tool, remove the 
valve core (3) from the service port. 

4. Install a plug in, or tape over the opened service 
port(s). 


INSTALLATION 


NOTE: Typical A/C service port shown. 


1. Lubricate the valve core (3) with clean refrigerant 
oil prior to installation. Use only refrigerant oil of 
the type recommended for the A/C compressor in 
the vehicle. 


2. Remove the tape or plug from the service port (2). 


CAUTION: A valve core that is not fully seated in 
the A/C service port can result in damage to the 
valve during refrigerant system evacuation and 
charge. Such damage may result in a loss of sys- 
tem refrigerant while uncoupling the charge adapt- 
ers. 


3. Using a Schrader-type valve core tool, install and 
tighten the valve core into the service port(s). 


CAUTION: Do NOT run the engine with a vacuum 
pump in operation or with a vacuum present 
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within the А/С system. Failure to follow this caution will result in serious А/С compressor damage. 


4. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 


CEDURE - REFRIGERANT SYSTEM EVACUATE). 


5. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 


CEDURE - REFRIGERANT SYSTEM CHARGE). 


NOTE: The protective cap helps aid in service port sealing and helps protect the refrigerant system from 
contamination. Remember to always reinstall the protective cap onto the service port when refrigerant sys- 


tem service is complete. 


6. Install the protective cap (1) onto the service port. 
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EVAPORATOR-A/C 
DESCRIPTION 


NOTE: LHD model shown. RHD model similar. 


The A/C evaporator (1) for the heating-A/C system is 
mounted in the HVAC housing, which is located 
behind the instrument panel. The A/C evaporator and 
its insulator (2) are positioned within the HVAC hous- 
ing so that all air entering the housing must pass over 
the evaporator fins before it is distributed through the 
heating-A/C system ducts and outlets. 


A tapping block (3) and O-ring seals are used to con- 
nect and seal the A/C evaporator tubes (4) to the 
underhood refrigerant lines. 


The A/C evaporator can only be serviced by removing 
and disassembling the HVAC housing assembly. 


81776504 


OPERATION 


Refrigerant enters the A/C evaporator through the A/C orifice tube as a low-temperature, low-pressure mixture of 
liquid and gas. As air flows over the fins of the A/C evaporator, the humidity in the air condenses on the fins, and 
the heat from the air is absorbed by the refrigerant. Heat absorption causes the refrigerant to boil and vaporize. The 
refrigerant becomes a low-pressure gas when it leaves the A/C evaporator. 


The A/C evaporator cannot be repaired and, if faulty or damaged, it must be replaced. 
REMOVAL 


NOTE: The HVAC housing assembly must be removed from vehicle and disassembled for service of the A/C 
evaporator. 


NOTE: LHD model shown. RHD model similar. 


1. Remove the HVAC housing and place it on a work- 
bench (refer to 24 - HEATING & AIR CONDITION- 
ING/DISTRIBUTION/HOUSING-HVAC - 
REMOVAL). 


2. Disassemble the HVAC housing to gain access to 
the A/C evaporator (refer to 24 - HEATING & AIR 
CONDITIONING/DISTRIBUTION/HOUSING-HVAC 
- DISASSEMBLY). 


NOTE: If the foam insulator around the A/C evap- 
orator is deformed or damaged, the insulator must 
be replaced. 


3. Carefully lift the A/C evaporator (1) and the foam 


insulator (2) out of the lower half of the HVAC (4) (3) р 


housing (3). 


81776ce4 


NOTE: If the seal around the evaporator tube tap- 
ping block is deformed or damaged, the seal must be replaced. 
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4. И required, remove the seal (4) from around the evaporator tube tapping block (5). 
INSTALLATION 


NOTE: If the A/C evaporator is being replaced, add 20 milliliters (0.7 fluid ounces) of refrigerant oil to the 
refrigerant system. 


NOTE: LHD model shown. RHD model similar. 


1. If removed, install the seal (4) onto the evaporator 
tube tapping block (5). 


NOTE: Make sure that the foam insulator is prop- 
erly positioned in the HVAC housing. 


2. Carefully install the A/C evaporator (1) and foam 
insulator (2) into the lower half of the HVAC hous- 
ing (3). 

3. Assemble the HVAC housing (refer to 24 - HEAT- 
ма & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - ASSEMBLY). 


4. Install the HVAC housing (refer to 24 - HEATING & 
AIR > CONDITIONING/DISTRIBUTION/HOUSING- 


HVAC - INSTALLATION). 9 (3) D 
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LINE-A/C DISCHARGE 
DESCRIPTION 


NOTE: A/C discharge line for gasoline engine shown in illustration. A/C discharge line for diesel engine 
similar. 


The A/C discharge line (1) is the refrigerant line that 
carries refrigerant from the A/C compressor to the A/C 
condenser and includes the high side service port (2) 
and a fitting (3) for the A/C pressure transducer (4). 


CAUTION: Use only the O-ring seals specified for 
the vehicle. Failure to use the correct O-ring seals 
will cause the refrigerant system connections to 
leak. 


The A/C discharge line has no serviceable parts 
except for the metal gaskets (5) and rubber O-ring 
seals (6) and the high side service port valve core. 
The O-ring seals used on the connections are made 
from a special type of rubber not affected by R-134a 
refrigerant. The O-ring seals and gaskets must be 
replaced whenever the A/C discharge line is removed 
and installed. 8163c036 


The A/C discharge line cannot be repaired and, if 
leaking or damaged it must be replaced. 


REMOVAL 


WARNING: Review safety precautions and warnings in this group before performing this procedure (refer to 
24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING & AIR CONDITION- 
ING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in possible personal 
injury or death. 


NOTE: It is not necessary to completely remove the front fascia for A/C discharge line service. 


1. Disconnect and isolate the negative battery cable. 


2. Recover the refrigerant from the refrigerant system : (1) В N (2) 
(refer to 24 - HEATING & AIR CONDITIONING/ US T | иа 
PLUMBING - STANDARD PROCEDURE - Т | OCON 


“> 


ND 

iN 
Cots, » " 
SPT d 


REFRIGERANT SYSTEM RECOVERY). T tj с 
С rM 


А 


3. Raise and support the vehicle. 


RUN 

4. Remove the splash shield from the right side frame | c S 
rail (refer 10 23 - BODY/EXTERIOR/SPLASH | 
SHIELD-RIGHT SIDE RAIL - REMOVAL). 

5. Remove the nut (1) that secures the A/C discharge 
line (2) to the A/C compressor (3). 

6. Disconnect the A/C discharge line from the A/C 
compressor and remove and discard the O-ring 
seal and gasket. 

7. Install plugs in, or tape over the opened discharge SS 
line fitting and the compressor port. 


8. Lower the vehicle. 
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. Remove the upper radiator closure panel апа care- 


fully pull the top of the fascia forward to gain 
access to the A/C discharge line (3) (refer to 23 - 
BODY/EXTERIOR/CLOSURE PANEL-UPPER 
RADIATOR - REMOVAL). 


10. Reach down through the opening between the 


14. 


radiator and the front fascia and disconnect the 
wire harness connector (1) from the A/C pressure 
transducer (2). 


. Remove the nut (5) that secures the A/C dis- 


charge line to the right side of the A/C condenser 


(4). 


. Disconnect the A/C discharge line from the A/C 


condenser and remove and discard the O-ring 
seal and gasket. 


. Install plugs in, or tape over the discharge line fit- 


ting and the condenser port. 


If necessary, remove the A/C pressure transducer 
from the A/C discharge line. 


INSTALLATION 


NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 


leak. 


1. 


If removed, install the A/C pressure transducer (2) 
onto the A/C discharge line (3). Tighten the A/C 
pressure transducer securely. 


. Position the A/C discharge line into the engine 


compartment. 


. Remove the tape or plugs from the discharge line 


fitting and the condenser port. 


. Lubricate a new rubber O-ring seal with clean 


refrigerant oil and install it and a new gasket onto 
the discharge line fitting. Use only the specified 
O-ring as it is made of a special material for the 
R-134a system. Use only refrigerant oil of the type 
recommended for the A/C compressor in the vehi- 
cle. 


. Reach down through the opening between the radi- 


ator and the front fascia and connect the A/C dis- 
charge line to the A/C condenser (4). 


. Install the nut (5) that secures the A/C discharge 
line to the A/C condenser. Tighten the nut to 5 N-m (44 in. 16$.). 


. Connect the wire harness connector (1) to the A/C pressure transducer. 
. Install the upper radiator closure panel (refer to 23 - BODY/EXTERIOR/CLOSURE PANEL-UPPER RADIATOR - 


INSTALLATION). 
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9. Raise and support the vehicle. 


10. Remove the tape or plugs from the discharge line 
fitting and the compressor port. 


11. Lubricate a new rubber O-ring seal with clean 
refrigerant oil and install it and a new gasket onto 
the discharge line fitting. Use only the specified 
O-ring as it is made of a special material for the 
R-134a system. Use only refrigerant oil of the type 
recommended for the A/C compressor in the vehi- 
cle. 


12. Connect the A/C discharge line (2) to the A/C 
compressor (3). 


13. Install the nut (1) that secures the A/C discharge 
line to the A/C compressor. Tighten the nut to 20 
Мат (15 ft. Ibs.). 

14. Install the splash shield onto the right side frame 
га! (refer to 23 - BODY/EXTERIOR/SPLASH 
SHIELD-RIGHT SIDE RAIL - INSTALLATION). 

15. Lower the vehicle. 


16. Reconnect the negative battery cable. 
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CAUTION: Do NOT run Ше engine with a vacuum pump in operation or with a vacuum present within the 
A/C system. Failure to follow this caution will result in serious A/C compressor damage. 


17. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 


PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 


18. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 


CEDURE - REFRIGERANT SYSTEM CHARGE). 
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LINE-A/C LIQUID 


DESCRIPTION 


The A/C liquid line (1) is the refrigerant line that car- 
ries refrigerant from the A/C condenser to the A/C 
evaporator. The A/C liquid line contains the low side 
service port (2) and the variable A/C orifice tube. The 
A/C liquid line is only serviced as an assembly with NL 
the upper A/C suction line (3). 


CAUTION: Use only the O-ring seals specified for 
the vehicle. Failure to use the correct O-ring seals 
will cause the refrigerant system connections to 
leak. 


The A/C liquid/suction line assembly has no service- 
able parts except for the metal gaskets (4) and rubber 
O-ring seals (5) and the low side service port valve 
core. The O-ring seals used on the connections are 
made from a special type of rubber not affected by 
R-134a refrigerant. The O-ring seals and gaskets must 
be replaced whenever the A/C liquid/suction line 
assembly is removed and installed. 


The A/C liquid/suction line assembly cannot be repaired and, if leaking or damaged it must be replaced. 


REMOVAL 


81883678 


WARNING: Review safety precautions and warnings in this group before performing this procedure (refer to 
24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING & AIR CONDITION- 
ING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in possible personal 
injury or death. 


NOTE: The A/C liquid line is only serviced as an assembly with the upper A/C suction line. 


NOTE: LHD model shown in illustrations. RHD model similar. 


NOTE: Illustration shown with front fascia 
removed for clarity. 


1. Disconnect and isolate the negative battery cable. 


2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING 8 АВ CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 


3. Raise and support the vehicle. 


4. Remove the A/C accumulator (refer to 24 - HEAT- 
ING & AIR CONDITIONING/PLUMBING/ACCUMU- 
LATOR-A/C - REMOVAL). 


5. Reach up through the opening in the bottom of the 
front fascia located in the right front corner of the 
vehicle and remove the nut (3) that secures the 


A/C liquid line (1) to the A/C condenser (2). = пи 


6. Disconnect the А/С liquid line from the А/С соп- 
denser and remove and discard the O-ring seal 
and gasket. 
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7. Install plugs in, or tape over the opened refrigerant line fittings and the condenser and accumulator ports. 


8. Lower the vehicle. 


9. Remove the three nuts (1) that secure the heat 
shield (3) to the studs (2) located on the dash 
panel in the engine compartment and remove the 
heat shield. 


RETO 
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NOTE: It is only necessary to position the engine coolant reservoir and the power steering fluid reservoir 
out of the way. Draining of the coolant and brake fluid is not required when servicing the washer bottle. 


10. Remove the windshield washer reservoir (refer to 8 - ELECTRICAL/WIPERS/WASHERS/WASHER RESER- 
VOIR - REMOVAL). 


11. Remove the nut (1) that secures the refrigerant line retaining bracket (2) to the right front strut tower (5). 
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12. 


13. 
14. 


15. 
16. 


On RHD models, disengage the retainers that secure the power brake booster vacuum supply hose to the dash 
panel and position the vacuum line out of the way. 


Remove the bolt (3) that secures the A/C liquid and suction line assembly (4) to the A/C evaporator (6). 


Disconnect the A/C liquid and suction line assembly from the A/C evaporator and remove and discard the dual- 
plane seals. 


Install plugs in, or tape over the opened refrigerant line fittings and the evaporator ports. 
Remove the A/C liquid and suction line assembly from the engine compartment. 


INSTALLATION 


NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 


NOTE: LHD model shown in illustrations. RHD model similar. 


8179e33e 


. Position the A/C liquid and suction line assembly (4) into the engine compartment. 
. Remove the tape or plugs from the refrigerant line fittings and the evaporator ports. 
. Lubricate the rubber O-rings on new dual-plan seals with clean refrigerant oil and install the seals onto the liquid 


and suction line fittings. Use only the specified seals as they are made of special materials compatible to the 
R-134a system. Use only refrigerant oil of the type recommended for the A/C compressor in the vehicle. 


. Connect the A/C liquid and suction line assembly to the A/C evaporator (6). 
. Install the bolt (3) that secures the A/C liquid and suction line assembly to the A/C evaporator. Tighten the bolt 


to 12 N-m (105 in. Ibs.). 


. On RHD models, engage the retainers that secure the power brake booster vacuum supply hose to the dash 


panel. 
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7. Install the nut (1) that secures the refrigerant line bracket (2) to the right front strut tower (5). Tighten the nut to 


4.5 Мет (40 in. ІБе.). 


8. Install the windshield washer reservoir, power steering reservoir and the engine coolant reservoir (refer to 8 - 
ELECTRICAL/WIPERS/WASHERS/WASHER RESERVOIR - INSTALLATION). 


9. Position the heat shield (3) onto the studs (2) 
located on the dash panel in the engine compart- 
ment. 


10. Install the three nuts (1) that secure the heat 
shield to the dash panel. Tighten the nuts to 1 
Мат (10 in. Юв.). 


NOTE: Illustration shown with front fascia 
removed for clarity. 


11. Raise and support the vehicle. 


12. Remove the tape or plugs from the liquid line fit- 
ting and the condenser port. 


13. Lubricate a new rubber O-ring seal with clean 
refrigerant oil and install it and a new gasket onto 
the liquid line fitting. Use only the specified O-ring 
as it is made of a special material for the R-134a 
system. Use only refrigerant oil of the type recom- 
mended for the A/C compressor in the vehicle. 

14. Reach up through the opening in the bottom of 
the front fascia and connect the A/C liquid line (1) 
to the A/C condenser (2) and install the retaining 
nut (3). Tighten the nut to 5 N-m (44 in. Ю.). 

15. Install the A/C accumulator (refer to 24 - HEAT- 
ING & AIR CONDITIONING/PLUMBING/ACCU- 
MULATOR - INSTALLATION). 

16. Lower the vehicle. 

17. Reconnect the negative battery cable. 
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CAUTION: Do МОТ run Ше engine with a vacuum pump т operation or with а vacuum present within the 
A/C system. Failure to follow this caution will result in serious A/C compressor damage. 


18. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 


PROCEDURE - REFRIGERANT SYSTEM EVACUATE) 


19. Charge the A/C system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PROCE- 


DURE - REFRIGERANT SYSTEM CHARGE). 
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LINE-A/C SUCTION 
DESCRIPTION 


The A/C suction line is serviced in two sections. The 
upper section of the A/C suction line (1) is the refrig- 


erant line that carries refrigerant from the A/C evapo- 
rator to the A/C accumulator. The lower section of the Г За. 
A/C suction line (2) carries refrigerant Кот the A/C Авг 


accumulator to Ше А/С compressor. The upper portion 
of the A/C suction line is only serviced as an assembly 
with the A/C liquid line (5). 


CAUTION: Use only the O-ring seals specified for 
the vehicle. Failure to use the correct O-ring seals 
will cause the refrigerant system connections to 
leak. 


The lower A/C suction line and the A/C liquid/suction 
line assembly has no serviceable parts except for the 
rubber O-ring seals (3) and metal gaskets (4) and the 
low side service port valve core. The O-ring seals 
used on the connections are made from a special type 
of rubber not affected by R-134a refrigerant. The 
O-ring seals and gaskets must be replaced whenever the lower A/C suction line and/or the A/C liquid/suction line 
assembly is removed and installed. 


The lower A/C suction line and the A/C liquid/suction line assembly cannot be repaired and, if leaking or damaged 
they must be replaced. 


REMOVAL 


8163f18a 


WARNING: Review safety precautions and warnings in this group before performing this procedure (refer to 
24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING & AIR CONDITION- 
ING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in possible personal 
injury or death. 


NOTE: The A/C suction line is serviced in two sections. The upper section of the A/C suction line is the 
refrigerant line that carries refrigerant from the A/C evaporator to the A/C accumulator. The lower section of 
the A/C suction line carries refrigerant from the A/C accumulator to the A/C compressor. 


NOTE: LHD model shown in illustrations. RHD model similar. 


Upper A/C Suction Line 


NOTE: The upper portion of the A/C suction line is only serviced as an assembly with the A/C liquid line. 
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NOTE: Illustration shown with front fascia 
removed for clarity. 


1. Disconnect and isolate the negative battery cable. 


2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING 8 АВ CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 


3. Raise and support the vehicle. 


4. Remove the A/C accumulator (refer to 24 - HEAT- 
ING & AIR CONDITIONING/PLUMBING/ACCUMU- 
LATOR-A/C - REMOVAL). 


5. Reach up through the opening in the bottom of the 
front fascia located in the right front corner of the 
vehicle and remove the nut (3) that secures the 
A/C liquid line (1) to the A/C condenser (2). 


6. Disconnect the A/C liquid line from the A/C con- 
denser and remove and discard the O-ring seal 
and gasket. 

7. Install plugs in, or tape over the opened refrigeran 

8. Lower the vehicle. 

9. Remove the three nuts (1) that secure the heat 
shield (3) to the studs (2) located on the dash 
panel in the engine compartment and remove the 
heat shield. 


81796340 
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NOTE: It is only necessary to position the engine coolant reservoir and the power steering fluid reservoir 
out of the way. Draining of the coolant and brake fluid is not required when servicing the washer bottle. 


10. 


11. 
12. 


13. 
14. 


15. 
16. 


Remove the windshield washer reservoir (refer to 8 - ELECTRICAL/WIPERS/WASHERS/WASHER RESER- 
VOIR - REMOVAL). 


Remove the nut (1) that secures the refrigerant line retaining bracket (2) to the right front strut tower (5). 


On RHD models, disengage the retainers that secure the power brake booster vacuum supply hose to the dash 
panel and position the vacuum line out of the way. 


Remove the bolt (3) that secures the A/C liquid and suction line assembly (4) to the A/C evaporator (6). 


Disconnect the A/C liquid and suction line assembly from the A/C evaporator and remove and discard the dual- 
plane seals. 


Install plugs in, or tape over the opened refrigerant line fittings and the evaporator ports. 
Remove the A/C liquid and suction line assembly from the engine compartment. 
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Lower A/C Suction Line 


1. Disconnect and isolate the negative battery cable. 


2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 


3. Raise and support the vehicle. 


4. Remove the right front wheel (refer to 22 - TIRES/ 
WHEELS - REMOVAL). 


5. Remove the three push-pin retainers (1) and three 
screws (2) that secure the front portion of the right 
front wheelhouse splash shield (3) to body (4) and 
position the front of the wheelhouse splash shield 
out of the way to gain access to the A/C accumu- 
lator (refer to 23 - BODY/EXTERIOR/SPLASH 
SHIELD-FRONT WHEELHOUSE - REMOVAL). 


6. Remove the nut (2) that secures the lower A/C suc- 
tion line (3) to the A/C accumulator (1). 


7. Disconnect the lower A/C suction line from the A/C 
accumulator and remove and discard the O-ring 
seal and gasket. 


8. Install plugs in, or tape over the opened suction 
line fitting and the accumulator port. 


9. Remove the nut (1) that secures the lower A/C suc- 
tion line (2) to the A/C compressor (3). 

10. Disconnect the lower A/C suction line from the 
A/C compressor and remove and discard the 
O-ring seal and gasket. 

11. Install plugs in, or tape over the opened suction 
line fitting and the compressor port. 

12. Remove the lower A/C suction line from the 
engine compartment. 
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INSTALLATION 


NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 


NOTE: LHD model shown in illustrations. RHD model similar. 


Upper A/C Suction Line 


8179e33e 


1. Position the A/C liquid and suction line assembly (4) into the engine compartment. 

2. Remove the tape or plugs from the refrigerant line fittings and the evaporator ports. 

3. Lubricate the rubber O-rings on new dual-plan seals with clean refrigerant oil and install the seals onto the liquid 
and suction line fittings. Use only the specified seals as they are made of special materials compatible to the 
R-134a system. Use only refrigerant oil of the type recommended for the A/C compressor in the vehicle. 

4. Connect the A/C liquid and suction line assembly to the A/C evaporator (6). 

5. Install the bolt (3) that secures the A/C liquid and suction line assembly to the A/C evaporator. Tighten the bolt 
to 12 N-m (105 in. Ibs.). 

6. On RHD models, engage the retainers that secure the power brake booster vacuum supply hose to the dash 
panel. 

7. Install the nut (1) that secures the refrigerant line bracket (2) to the right front strut tower (5). Tighten the nut to 
4.5 N-m (40 in. 105.). 

8. Install the windshield washer reservoir, power steering reservoir and the engine coolant reservoir (refer to 8 - 
ELECTRICAL/WIPERS/WASHERS/WASHER RESERVOIR - INSTALLATION). 


24 


9. 


10. 
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Position the heat shield (3) onto the studs (2) 
located on the dash panel in the engine compart- 
ment. 


Install the three nuts (1) that secure the heat 
shield to the dash panel. Tighten the nuts to 1 
Мат (10 in. Ibs.). 


NOTE: Illustration shown with front fascia 
removed for clarity. 


11. 
12. 


13. 


Raise and support the vehicle. 


Remove the tape or plugs from the liquid line fit- 
ting and the condenser port. 


Lubricate a new rubber O-ring seal with clean 
refrigerant oil and install it and a new gasket onto 
the liquid line fitting. Use only the specified O-ring 
as it is made of a special material for the R-134a 
system. Use only refrigerant oil of the type recom- 
mended for the A/C compressor in the vehicle. 


. Reach up through the opening in the bottom of 


the front fascia and connect the A/C liquid line (1) 
to the A/C condenser (2) and install the retaining 
nut (3). Tighten the nut to 5 N-m (44 in. Ю.). 


. Install the A/C accumulator (refer to 24 - HEAT- 


ING 8 АВ CONDITIONING/PLUMBING/ACCU- 
MULATOR - INSTALLATION). 


. Lower the vehicle. 
. Reconnect the negative battery cable. 


. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE) 


. Charge the A/C system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PROCE- 


DURE - REFRIGERANT SYSTEM CHARGE). 
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РМ 
Lower А/С Suction Line 


1. Position the lower A/C suction line (2) into the 
engine compartment. 


2. Remove the tape or plugs from the suction line fit- 
ting and the compressor port. 


3. Lubricate a new rubber O-ring seal with clean 
refrigerant oil and install it and new gasket onto the 
suction line fitting. Use only the specified O-ring as 
it is made of a special material for the R-134a sys- 
tem. Use only refrigerant oil of the type recom- 
mended for the A/C compressor in the vehicle. 


4. Connect the lower A/C suction line to the A/C com- 
pressor (3). 

5. Install the nut (1) that secures the A/C suction line 
to the A/C compressor. Tighten the nut to 20 N-m 
(15 ft. Ibs.). 


6. Remove the tape or plugs from the suction line fit- 
ting and the accumulator port. 


7. Lubricate a new rubber O-ring seal with clean 
refrigerant oil and install it and new gasket onto the 
suction line fitting. Use only the specified O-ring as 
it is made of a special material for the R-134a sys- 
tem. Use only refrigerant oil of the type recom- 
mended for the A/C compressor in the vehicle. 


8. Connect the lower A/C suction line (3) to the A/C 
accumulator (1). 


9. Install the nut (2) that secures the lower A/C suc- 
tion line to the A/C accumulator. Tighten the nut to 
5 Мт (44 in. 105.). 


10. Reposition the front of the right front wheel house 
splash shield (3) to the body (4) and install the 
three push-pin retainers (1) and the three screws 
(2). Tighten the screws securely (refer to 23 - 
BODY/EXTERIOR/SPLASH SHIELD-FRONT 
WHEELHOUSE - INSTALLATION). 


11. Install the right front wheel (refer to 22 - TIRES/ 
WHEELS - INSTALLATION). 

12. Lower the vehicle. 

13. Reconnect the negative battery cable. 


CAUTION: Do NOT run the engine with a vacuum 
pump in operation or with a vacuum present 
within the A/C system. Failure to follow this cau- 
tion will result in serious A/C compressor damage. 


14. Evacuate the refrigerant system (refer to 24 - 
HEATING & AIR CONDITIONING/PLUMBING - 
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STANDARD PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 


15. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE - REFRIGERANT SYSTEM CHARGE). 
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OIL-A/C REFRIGERANT 
DESCRIPTION 


The refrigerant oil used in R-134a refrigerant systems is a synthetic-based, polyalkylene glycol (PAG), wax-free 
lubricant. Mineral-based R-12 refrigerant oils are not compatible with PAG oils and should never be introduced to an 
R-134a refrigerant system. 


There are different PAG oils available and each contain a different additive package. Always use only the type of 
refrigerant oil recommended for the A/C compressor in the vehicle. 


CAUTION: Be certain to check and adjust the refrigerant system oil level when replacing an A/C compressor 
(refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - 
REFRIGERANT OIL LEVEL). Failure to properly adjust the refrigerant oil level can prevent the A/C system 
from operating as designed and can cause serious A/C compressor damage. 


The Denso 5SE12C A/C compressor used in this vehicle is designed to use ND-8 PAG refrigerant oil. Use only this 
type of refrigerant oil in the refrigerant system. 


OPERATION 


After performing any refrigerant recovery or recycling operation, always replenish the refrigerant system with the 
same amount of the recommended refrigerant oil as was removed. Too little refrigerant oil can cause A/C compres- 
sor damage, and too much can reduce A/C system performance. 


PAG refrigerant oil is more hygroscopic than mineral oil, and will absorb any moisture it comes into contact with, 
even moisture in the air. The PAG oil container should always be kept tightly capped until it is ready to be used. 
After use, recap the oil container immediately to prevent moisture contamination. 


STANDARD PROCEDURE 
REFRIGERANT OIL LEVEL 


When an A/C system is assembled at the factory, all components except the A/C compressor are refrigerant oil free. 
After the refrigerant system has been charged and operated, the refrigerant oil in the A/C compressor is dispersed 
throughout the refrigerant system. The A/C accumulator, A/C evaporator, A/C condenser and the A/C compressor 
will each retain a significant amount of the needed refrigerant oil. 


It is important to have the correct amount of refrigerant oil in the A/C system. This ensures proper lubrication of the 
A/C compressor. Too little oil will result in damage to the A/C compressor, while too much oil will reduce the cooling 
capacity of the A/C system and consequently result in higher discharge air temperatures. 


CAUTION: ND-8 PAG refrigerant oil is used in the Denso 5SE12C A/C compressor. Only refrigerant oil of the 
same type should be used to service this R-134a A/C system. Do not use any other refrigerant oil. The 
refrigerant oil container should be kept tightly capped until it is ready for use and then tightly capped after 
use to prevent contamination from moisture and dirt. Refrigerant oil will quickly absorb any moisture it 
comes in contact with, therefore, special effort must be used to keep all R-134a system components mois- 
ture-free. Moisture in the refrigerant oil is very difficult to remove and will cause a reliability problem with 
the A/C compressor. 


NOTE: Most reclaim/recycling equipment will measure the amount of refrigerant oil being removed during 
the recovery process. This amount of refrigerant oil should always be added back into the refrigerant sys- 
tem. Refer to the reclaim/recycling equipment manufacturers instructions. 


It will not be necessary to check the oil level within the A/C refrigerant system or to add oil, unless there has been 
an oil loss. A refrigerant oil loss may occur due to component replacement or a rupture or leak from a refrigerant 
line, connector fitting, component or component seal. If a leak does occurs, add 30 milliliters (1 fluid ounce) of the 
recommended refrigerant oil to the refrigerant system after the repair has been made. Refrigerant oil loss will be 
evident at the leak point by the presence of a wet, shiny surface around the leak. 


Refrigerant oil must be added when an A/C accumulator, A/C evaporator or A/C condenser is replaced. Refer to the 
Refrigerant Oil Capacities chart. 
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REFRIGERANT OIL CAPACITIES 


Component 


A/C Compressor Drain and measure the oil from the old compressor - 
see following text. 


CAUTION: Be certain to check and adjust the refrigerant system oil level when replacing an A/C compres- 
sor. The refrigerant oil in the Denso 5SE12C A/C compressor can only be drained using the procedure 
described below. Failure to properly drain the refrigerant oil from the A/C compressor can prevent the A/C 
system from operating as designed and cause serious compressor damage. 


When an A/C compressor is replaced, the refrigerant oil must first be drained from the old compressor and mea- 
sured. Then the refrigerant oil from the new A/C compressor must be completely drained. Finally, the new A/C com- 
pressor must be refilled with the same amount of refrigerant oil that was drained from the old compressor. Use the 
following procedure to drain and measure the refrigerant oil in the Denso 5SE12C A/C compressor. 


1. Remove the original A/C compressor (1) and place 
it on a workbench (refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING/COMPRESSOR-A/C - 
REMOVAL). 


2. Using a suitable clean measured container, position 
the A/C compressor so that the refrigerant oil can 
drain out of the suction port (2). Hold the A/C com- 
pressor in this position until no more oil comes out 
of the compressor port. 


8184a6ad 


3. Reposition the A/C compressor (1) so that the pul- 
ley (2) is facing downward and rotate the compres- 
sor pulley clockwise ten full turns. Make sure that 
each rotation of the pulley is performed within two 
seconds. 
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4. Reposition the А/С compressor (1) so that the pul- 
ley (2) is facing upward and slowly rotate the com- 
pressor pulley clockwise one full turn. 


5. Repeat steps 2 thru 4 at least five times. 


6. Determine the amount of oil removed from the orig- 
inal A/C compressor. 


7. Repeat steps 2 thru 4 with the new A/C compres- 
Sor at least five times. 


8. Using fresh ND-8 PAG refrigerant oil, place the 
same amount of oil that was removed from the 
original A/C compressor into the new A/C compres- 
sor. 


9. Install the new A/C compressor onto the engine 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING/COMPRESSOR-A/C = 
INSTALLATION). 
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REFRIGERANT-A/C 


DESCRIPTION 


The refrigerant used in this air conditioning system is a HydroFluoroCarbon (НЕС), type R-134a. Unlike R-12, which 
is a ChloroFluoroCarbon (CFC), R-134a refrigerant does not contain ozone-depleting chlorine. R-134a refrigerant is 
a non-toxic, non-flammable, clear, and colorless liquefied gas. 


Even though R-134a does not contain chlorine, it must be reclaimed and recycled just like CFC-type refrigerants. 
This is because R-134a is a greenhouse gas and can contribute to global warming. 


OPERATION 


R-134a refrigerant is not compatible with R-12 refrigerant in an A/C system. Even a small amount of R-12 refrigerant 
added to an R-134a refrigerant system will cause A/C compressor failure, refrigerant oil sludge or poor A/C system 
performance. In addition, the polyalkylene glycol (PAG) synthetic refrigerant oils used in an R-134a refrigerant sys- 
tem are not compatible with the mineral-based refrigerant oils used in an R-12 refrigerant system. 


R-134a refrigerant system service ports, service tool couplers and refrigerant dispensing bottles have all been 
designed with unique fittings to ensure that an R-134a refrigerant system is not accidentally contaminated with the 
wrong refrigerant (R-12). There are also labels posted in the engine compartment of the vehicle and on the A/C 
compressor to identify that the A/C system is equipped with R-134a refrigerant. 
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TUBE-A/C VARIABLE ORIFICE 
DESCRIPTION 


The A/C orifice tube establishes the pressure differen- 
tial between the high and low pressure sides of the 
A/C system by providing a restriction between the A/C 
condenser and the А/С evaporator. The А/С orifice 
tube in this vehicle is installed in the A/C liquid line 
and is of a variable orifice valve (VOV) design. 


The variable A/C orifice tube consists of the inlet filter 
screen (5), the bi-metal coil (4), the fixed port (3), the 
variable port (6), metering orifices (1), a nylon mesh 

diffuser screen (7) and two rubber O-rings (2) which - селе рај аа 
seal the tube to the inside of the А/С liquid line to pre- 555 ды селе 26 ə” ааа MID s 
vent refrigerant from bypassing the metering orifices. » 
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ОРЕНАПОМ 


The variable А/С orifice tube provides improved А/С system cooling during city driving and when under heavy loads 
by controlling refrigerant flow through the two parallel flow paths integral to the orifice tube. Under normal loads, the 
refrigerant flows through the inlet filter screen, the fixed and variable ports and both metering orifices. As the load 
on the A/C system increases, the temperature of the refrigerant leaving the A/C condenser increases, which causes 
the bi-metal coil to expand and restrict the flow of refrigerant through the variable port of the tube. Restricting the 
flow of refrigerant through the variable port and its orifice provides a greater pressure differential between the high 
and low pressure sides of the A/C system, resulting in colder refrigerant vapor traveling through the A/C evaporator 
to help remove the heat from the conditioned air flowing into the passenger compartment. 


The variable A/C orifice tube is not serviceable and cannot be repaired and, if faulty or plugged, the A/C liquid line 
must be replaced (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/LINE-A/C LIQUID - DESCRIPTION). 
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TUBE-CONDENSATION DRAIN 
DESCRIPTION 


Condensation that accumulates within the HVAC hous- 
ing is drained through a port located at the bottom of 
the HVAC housing (1). A rubber condensation drain 
tube (2) is installed onto the drain port and protrudes 
through a rubber grommet (3) in the left side floor 
panel (4) to ensure that any condensate completely 
drains out of the HVAC housing and to the ground. 


PLUMBING 


NOTE: The condensation drain tube must be kept 
open to prevent water from collecting in the bot- 
tom of the HVAC housing. 


The drain tube is designed to keep contaminants from 
entering the HVAC housing. If the tube is pinched or 
blocked, condensate cannot drain, causing water to 
back up and spill into the passenger compartment. It 
is normal to see condensation drainage below the 
vehicle in warm weather. 
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If the condensation drain tube is damaged or missing, it must be replaced. 


REMOVAL 


1. Pull back the floor carpet to gain access to the 
condensation drain tube (2) located on the left side 
of the vehicle at the front right of the foot well. 


2. Disconnect the condensation drain tube from the 
bottom of the HVAC housing (1). 

3. Remove the condensate drain tube from the rubber 
grommet (3) in the front floor panel (4). 

4. И required, remove the rubber grommet from the 
floor panel. 
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INSTALLATION 


1. 


If removed, install the rubber grommet (3) onto the 
driver side front floor panel (4). Make sure the 
grommet is fully engaged to the floor panel. 


. Connect the condensation drain tube (2) onto the 


drain port located on the bottom of the HVAC hous- 
ing (1). 


. Install the condensation drain tube into the rubber 
grommet. 
. Reinstall the floor carpet (refer to 23 - BODY/INTE- 


RIOR/CARPETS AND FLOOR MATS - 
INSTALLATION). 
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НЕАТЕН ОМП 
DESCRIPTION 


NOTE: LHD model shown. RHD model similar. 


An electric positive temperature coefficient (PTC) 
heater unit (1) is used on vehicles when equipped with 
the 2.0L diesel engine. The PTC heater unit aids in 
passenger compartment heating by compensating for 
the lower engine coolant temperatures produced by 
the diesel engine. The PTC heater unit is mounted in 
the HVAC air distribution housing, downstream of the 
heater core and is controlled by the diesel engine con- 
trol module (ECM) and the totally integrated power 
module (TIPM) through two relays in diesel accessory 
fuse/relay block located below the left front fender. 


The PTC heater consists of a molded plastic mounting 
plate (2) with an integral wire connector receptacle (3). 
Concealed behind the mounting plate are four heating 
elements with fins (4) that transfer the heat produced 
by the PTC heater to the conditioned air flowing within 
the air distribution housing. Two retaining tabs (5) are 
molded onto the opposite end of the heater unit to support the heater unit inside the air distribution housing. The 
PTC heater unit is connected to the vehicle electrical system through the instrument panel wire harness. 


8182e2ee 


The PTC heater unit is accessed for service by removing the instrument panel. 


OPERATION 


The positive temperature coefficient (PTC) heater unit dissipates 1 kW of electrical power through 4 heating bars. 
The totally integrated power module (TIPM) operates the two relays for the PTC heater unit. The PTC heater unit is 
split into two "banks". Each bank is driven separately based on alternator load. This allows for lower in-rush current 
and optimum battery charging. After a bank has been turned on, another bank can only be turned on 10 seconds 
after the previous. On average, the РТС banks are not switched more than 25 times for each vehicle start. Electrical 
power output is between 900-1050 W. 


The control system for the PTC heater unit is diagnosed using a scan tool. Prior to replacing a PTC heater unit, 
check for any diagnostic trouble codes (DTCs) related to Ше ECM, TIPM and heating-A/C system (refer to 24 - 
HVAC Electrical Diagnostics for more information). 


The PTC heater unit cannot be adjusted or repaired and, if faulty or damaged it must be replaced. 


DIAGNOSIS AND TESTING 
POSITIVE TEMPERATURE COEFFICIENT (PTC) HEATER UNIT 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental airbag deployment and possible personal injury or death. 
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NOTE: For circuit descriptions and diagrams, refer to the appropriate wiring information. The wiring infor- 
mation includes wiring diagrams, proper wire and connector repair procedures, further details on wire har- 
ness routing and retention, as well as pin-out and location views for the various wire harness connectors, 
splices and grounds. 


Prior to replacing the positive temperature coefficient (PTC) heater unit, check for any diagnostic trouble codes 
(DTCs) related to the engine control module (ECM), totally integrated power module (TIPM) and the heating-A/C 
system and repair as necessary (refer to 24 - HVAC Electrical Diagnostics for more information). 


1. Disconnect and isolate the negative battery cable. 


2. Disconnect the wire harness connector from the PTC heater unit (Refer to 24 - HEATING & AIR CONDITION- 
ING/CABIN HEATER/HEATER UNIT - REMOVAL). 


3. Using an ohmmeter, check for continuity between all of the PTC heater unit terminals. In each case there should 
be continuity. If OK, repair the wire harness circuits between the PTC heater unit and the TIPM. If NOT OK, 
replace the PTC heater unit. 


REMOVAL 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental airbag deployment and possible personal injury or death. 


NOTE: PTC heater shown removed from distribu- 
tion housing for clarity. 


1. Disconnect and isolate the negative battery cable. 

2. Remove the instrument panel (Refer to 23 - BODY/ 
INSTRUMENT | PANEL/INSTRUMENT PANEL 
ASSEMBLY - REMOVAL). 


NOTE: To disconnect the wire harness connector 
from the heater unit, pull downward on the con- 
nector lock while pulling the connector away from 
the heater unit. 


3. Disengage the wire connector lock (2) that secures 
the wire harness connector (1) to the positive tem- 
perature coefficient (PTC) heater unit (3) located on 
the left side of the HVAC air distribution housing 
and disconnect the connector from the heater. 
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NOTE: LHD model shown. RHD model similar. 


4. Remove the two screws (1) that secure the PTC 
heater unit (2) to the left side of the HVAC air dis- 
tribution housing (3). 

5. Carefully remove the PTC heater unit from the air 
distribution housing by pulling it straight out of the 
housing. 
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INSTALLATION 


NOTE: LHD model shown. RHD model similar. 


1. Carefully install the positive temperature coefficient 
(PTC) heater unit (2) into the left side of the HVAC 
air distribution housing (3). Make sure to position 
the two locator tabs on the end of the heater unit 
into the molded locator indentations on the right 
side of the air distribution housing. 

2. Install the two screws (1) that secure the PTC 
heater unit to the air distribution housing. Tighten 
the screws to 1.2 N-m (10 in. Ibs.). 
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NOTE: РТС heater shown removed from distribu- 
tion housing for clarity. 


3. Connect the wire harness connector (1) to the PTC 
heater unit (3) while pushing upward on the con- 
nector lock (2). Make sure the wire harness con- 
nector and lock are fully engaged. 


4. Install the instrument panel (refer to 23 - BODY/IN- 
STRUMENT PANEL/INSTRUMENT PANEL 
ASSEMBLY - INSTALLATION). 


5. Reconnect the negative battery cable. 
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RELAY-HEATER UNIT 
DESCRIPTION 


Two relays (1) are used for the electric positive tem- 
perature coefficient (PTC) heater system when 
equipped with the 2.0L diesel engine. The relays are 
International Standards Organization — (ISO)-type 
relays. Relays conforming to the ISO specifications 
have common physical dimensions, current capacities, 
terminal functions and patterns (2). The PTC relays 
are electromechanical devices that switch fused bat- 
tery current directly to the heating elements of the 
PTC heater unit. The PTC relays are energized by 
control circuits of the totally integrated power module 
(TIPM). 


The two PTC relays are located diesel accessory fuse/ 
relay block located below the left front fender. 
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The two ISO-standard relays (1) used for the electric positive temperature coefficient (РТС) heater system are elec- 
tromechanical switches that use a low current ASD power input to control the high current fused battery power 
output to the PTC heater unit. On each relay, the movable, common feed relay contact is held against the fixed, 
normally closed relay contact by spring pressure. When the electromagnetic relay coil is energized, it draws the 
movable common feed relay contact away from the fixed, normally closed relay contact and, holds it against the 
fixed, normally open relay contact. This action allows high current to flow to one or more of the heating elements of 
the PTC heater. 


When the relay coil is de-energized, spring pressure returns the movable relay contact back against the fixed, nor- 
mally closed contact point. The resistor or diode is connected in parallel with the relay coil, and helps to dissipate 
voltage spikes and electromagnetic interference that can be generated as the electromagnetic field of the relay coil 
collapses. 

The terminals for the PTC relays are connected to the vehicle electrical system through receptacles in the diesel 
accessory fuse/relay block. The inputs and outputs of the PTC relays include: 

Terminals (30) receive battery current through a fusible link at all times. 

Terminals (85) are connected to a ground circuit. 

Terminals (86) are connected to control circuits of the totally integrated power module (TIPM). 

Terminals (87) provide fused battery current to the PTC heating elements through the PTC relays only when 
the PTC relay coil is energized. 

Terminals (87A) are not connected to any circuit in this application, but provide battery current output only 
when the PTC relay coil is de-energized. 


The two PTC relays cannot be repaired and, if faulty or damaged they must be replaced. Refer to the appropriate 
wiring information for diagnosis and testing of the ISO-standard relays and for complete TIPM and HVAC wiring 
diagrams. 


REMOVAL 


NOTE: LHD model shown. RHD model similar. 


24-172  HEATER-CABIN 


NOTE: Illustration shown with left front fender 
removed for clarity. 


1. Disconnect and isolate the negative battery cable. 


2. Remove the left front wheelhouse splash shield 
(refer to 23 - BODY/EXTERIOR/SPLASH SHIELD- 
FRONT WHEELHOUSE - REMOVAL). 


3. Open the cover (1) of the diesel accessory fuse/re- 
lay block (2) located on the left front frame rail (3). 


4. Remove the positive temperature coefficient (PTC) 
relays as necessary from the fuse/relay block. 


INSTALLATION 


NOTE: LHD model shown. RHD model similar. 


NOTE: Illustration shown with left front fender 
removed for clarity. 


1. Position the positive temperature coefficient (PTC) 
relays as necessary into the proper receptacle of 
the diesel accessory fuse/relay block (2) located on 
the left front frame rail (3). 

2. Align the PTC relay terminals with the terminal cav- 
ities in the fuse/relay block and push down firmly 
on each relay until the terminals are fully seated. 

3. Close the cover (1) of the diesel accessory fuse/re- 
lay block. 

4. Install the left front wheel house splash shield 
(refer to 23 - BODY/EXTERIOR/SPLASH SHIELD- 
FRONT WHEELHOUSE - INSTALLATION). 


5. Reconnect the negative battery cable. 


PM 


81827b22 


81827b22 
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EMISSIONS CONTROL 


DESCRIPTION 
MONITORED COMPONENT 


There are several components that will affect vehicle emissions if they malfunction. If one of these components 
malfunctions the Malfunction Indicator Lamp (Check Engine) will illuminate. 


Some of the component monitors are checking for proper operation of the part. Electrically operated components 
now have input (rationality) and output (functionality) checks as well as continuity tests (opens/shorts). Previously, a 
component like the Throttle Position sensor (TPS) was checked by the PCM for an open or shorted circuit. If one of 
these conditions occurred, a DTC was set. Now there is a check to ensure that the component is working. This is 
done by watching for a TPS indication of a greater or lesser throttle opening than MAP and engine rpm indicate. In 
the case of the TPS, if engine vacuum is high and engine rpm is 1600 or greater and the TPS indicates a large 
throttle opening, a DTC will be set. The same applies to low vacuum and 1600 rpm. 


Any component that has an associated limp in will set a fault after 1 trip with the malfunction present. 
Refer to the Diagnostic Trouble Codes Description Charts in this section and the appropriate Powertrain Diagnostic 
Procedure Manual for diagnostic procedures. 
The following is a list of the monitored components: 

e Catalyst Monitor 

e Comprehensive Components 

e EGR (if equipped) 

e Fuel Control (rich/lean) 

e Oxygen Sensor Monitor 

e Oxygen Sensor Heater Monitor 

е Purge 

e Misfire 

e Evaporative System Integrity Monitor (ESIM) 


COMPREHENSIVE COMPONENTS 


Along with the major monitors, OBD | requires that the diagnostic system monitor any component that could affect 
emissions levels. In many cases, these components were being tested under OBD 1. The OBD | requirements 
focused mainly on testing emissions-related components for electrical opens and shorts. 


However, OBD | also requires that inputs from powertrain components to the PCM be tested for rationality, and 
that outputs to powertrain components from the PCM be tested for functionality. Methods for monitoring the vari- 
ous Comprehensive Component monitoring include: 
1. Circuit Continuity 

• Open 

e Shorted high 

e Shorted to ground 
2. Rationality or Proper Functioning 

е Inputs tested for rationality 

e Outputs tested for functionality 


NOTE: Comprehensive component monitors are continuous. Therefore, enabling conditions do not apply. 
All will set a DTC and illuminate the MIL in 1- trip. 


Input Rationality—While input signals to the PCM are constantly being monitored for electrical opens and shorts, 
they are also tested for rationality. This means that the input signal is compared against other inputs and information 
to see if it makes sense under the current conditions. 
PCM sensor inputs that are checked for rationality include: 

e Manifold Absolute Pressure (MAP) Sensor 

e Oxygen Sensor (O2S) (slow response) 
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e Engine Coolant Temperature (ECT) Sensor 
Camshaft Position (CMP) Sensor 

e Vehicle Speed Sensor 

e Crankshaft Position (CKP) Sensor 

• Inlet Air Temperature Sensor 

e Throttle Position (TPS) Sensor 

e Power Steering Switch 

e Oxygen Sensor Heater 

e Engine Controller 

e Brake Switch 

e Evaporative System Integrity Monitor (ESIM) 
e P/N Switch 

e Trans Controls 


Output Functionality—PCM outputs are tested for functionality in addition to testing for opens and shorts. When 
the PCM provides a voltage to an output component, it can verify that the command was carried out by monitoring 
specific input signals for expected changes. For example, when the PCM commands the Idle Air Control (IAC) Motor 
to a specific position under certain operating conditions, it expects to see a specific (target) idle speed (RPM). If it 
does not, it stores a DTC. 
PCM outputs monitored for functionality include: 

e Fuel Injectors 

е Ignition Coils 

e Torque Converter Clutch Solenoid 

e Purge Solenoid 

e EGR Solenoid (if equipped) 

e Radiator Fan Control 

e Trans Controls 


OXYGEN SENSOR (02S) MONITOR 


DESCRIPTION—Effective control of exhaust emissions is achieved by an oxygen feedback system. The most 
important element of the feedback system is the 025. The 025 is located in the exhaust path. Once it reaches 
operating temperature 300° to 350°C (572° to 662°F), the sensor generates a voltage that is inversely proportional 
to the amount of oxygen in the exhaust. When there is a large amount of oxygen in the exhaust caused by a lean 
condition, misfire or exhaust leak, the sensor produces a low voltage, below 450 mV. When the oxygen content is 
lower, caused by a rich condition, the sensor produces a higher voltage, above 450mV. 


The information obtained by the sensor is used to calculate the fuel injector pulse width. The PCM is programmed 
to maintain the optimum air/fuel ratio. At this mixture ratio, the catalyst works best to remove hydrocarbons (HC), 
carbon monoxide (CO) and nitrous oxide (NOx) from the exhaust. 

The 025 is also the main sensing element for the EGR, Catalyst and Fuel Monitors, and purge. 


The 025 may fail in any or all of the following manners: 
e Slow response rate (Big Slope) 
e Reduced output voltage (Half Cycle) 
e Heater Performance 


Slow Response Rate (Big Slope)—Response rate is the time required for the sensor to switch from lean to rich 
signal output once it is exposed to a richer than optimum A/F mixture or vice versa. As the PCM adjusts the air/fuel 
ratio, the sensor must be able to rapidly detect the change. As the sensor ages, it could take longer to detect the 
changes in the oxygen content of the exhaust gas. The rate of change that an oxygen sensor experiences is called 
"Во Slope’. The PCM checks the oxygen sensor voltage in increments of a few milliseconds. 


Reduced Output Voltage (Half Cycle)—The output voltage of the O2S ranges from 2.5 to 5 volt. A good sensor 
can easily generate any output voltage in this range as it is exposed to different concentrations of oxygen. To detect 
a shift in the A/F mixture (lean or rich), the output voltage has to change beyond a threshold value. A malfunctioning 
sensor could have difficulty changing beyond the threshold value. Many times the condition is only temporary and 
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the sensor will recover. Under normal conditions the voltage signal surpasses the threshold, and a counter is incre- 
mented by one. This is called the Half Cycle Counter. 


Heater Performance—The heater is tested by a separate monitor. Refer to the Oxygen Sensor Heater Monitor. 


OPERATION—As the Oxygen Sensor signal switches, the PCM monitors the half cycle and big slope signals from 
the oxygen sensor. If during the test neither counter reaches a predetermined value, a malfunction is entered and a 
Freeze Frame is stored. Only one counter reaching its predetermined value is needed for the monitor to pass. 


The Oxygen Sensor Signal Monitor is a two trip monitor that is tested only once per trip. When the Oxygen Sensor 
fails the test in two consecutive trips, the MIL is illuminated and a DTC is set. The MIL is extinguished when the 
Oxygen Sensor monitor passes in three consecutive trips. The DTC is erased from memory after 40 consecutive 
warm-up cycles without test failure. 


Enabling Conditions—The following conditions must typically be met for the PCM to run the oxygen sensor mon- 
itor: 

e Battery voltage 

e Engine temperature 

e Engine run time 

e Engine run time at a predetermined speed 

e Engine run time at a predetermined speed and throttle opening 

e Transmission in gear (automatic only) 

e Fuel system in Closed Loop 

е Long Term Adaptive (within parameters) 

e Power Steering Switch in low PSI (no load) 

e Engine at idle 

e Fuel level above 15% 

e Barometric pressure 

e Engine RPM within acceptable range of desired idle 

e Closed throttle speed 
Pending Conditions—The Task Manager typically does not run the Oxygen Sensor Signal Monitor if overlapping 
monitors are running or the MIL is illuminated for any of the following: 

e Misfire Monitor 

e Front Oxygen Sensor and Heater Monitor 

е MAP Sensor 

e Vehicle Speed Sensor 

e Engine Coolant Temperature Sensor 

e Throttle Position 

e Engine Controller Self Test Faults 

e Cam or Crank Sensor 

е Injector and Coil 

e EVAP Electrical 

e EGR Solenoid Electrical (if equipped) 

e Intake Air Temperature 

e 5 Volt Feed 


Conflict —The Task Manager does not run the Oxygen Sensor Monitor if any of the following conditions are present: 
e A/C ON (A/C clutch cycling temporarily suspends monitor) 
e Purge flow in progress 
Suspend—The Task Manager suspends maturing a fault for the Oxygen Sensor Monitor if an of the following are 
present: 
e Oxygen Sensor Heater Monitor, Priority 1 
e Misfire Monitor, Priority 2 
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OXYGEN SENSOR HEATER MONITOR (NGC) 


DESCRIPTION—If the Oxygen sensor (025) DTC as well as а 025 heater DTC is present, the 025 Heater DTC 
MUST be repaired first. After the O2S Heater is repaired, verify that the sensor circuit is operating correctly. 


The voltage reading taken from the O2S are very temperature sensitive. The readings taken from the O2S are not 
accurate below 300? C (572?F). Heating the O2S is done to allow the engine controller to shift to closed loop control 
as soon as possible. The heating element used to heat the O2S must be tested to ensure that it is heating the 
sensor properly. Starting with the introduction on the NGC module the strategy for checking the heater circuit has 
changed. The heater resistance is checked by the NGC almost immediately after the engine is started. The same 
025 heater return pin used to read the heater resistance is capable of detecting an open circuit, a shorted high or 
shorted low condition. 


CATALYST MONITOR 


To comply with clean air regulations, vehicles are equipped with catalytic converters. These converters reduce the 
emission of hydrocarbons, oxides of nitrogen and carbon monoxide. 


Normal vehicle miles or engine misfire can cause a catalyst to decay. A meltdown of the ceramic core can cause a 
reduction of the exhaust passage. This can increase vehicle emissions and deteriorate engine performance, drive- 
ability and fuel economy. 


The catalyst monitor uses dual oxygen sensors (O2S's) to monitor the efficiency of the converter. The dual O2S 
strategy is based on the fact that as a catalyst deteriorates, its oxygen storage capacity and its efficiency are both 
reduced. By monitoring the oxygen storage capacity of a catalyst, its efficiency can be indirectly calculated. The 
upstream O2S is used to detect the amount of oxygen in the exhaust gas before the gas enters the catalytic con- 
verter. The PCM calculates the A/F mixture from the output of the 025. A low voltage indicates high oxygen content 
(lean mixture). A high voltage indicates a low content of oxygen (rich mixture). 


When the upstream O2S detects a high oxygen condition, there is an abundance of oxygen in the exhaust gas. A 
functioning converter would store this oxygen so it can use it for the oxidation of HC and CO. As the converter 
absorbs the oxygen, there will be a lack of oxygen downstream of the converter. The output of the downstream O2S 
will indicate limited activity in this condition. 


As the converter loses the ability to store oxygen, the condition can be detected from the behavior of the down- 
stream O2S. When the efficiency drops, no chemical reaction takes place. This means the concentration of oxygen 
will be the same downstream as upstream. The output voltage of the downstream O2S copies the voltage of the 
upstream sensor. The only difference is a time lag (seen by the PCM) between the switching of the O2S's. 


To monitor the system, the number of lean-to-rich switches of upstream and downstream O2S's is counted. The 
ratio of downstream switches to upstream switches is used to determine whether the catalyst is operating properly. 
An effective catalyst will have fewer downstream switches than it has upstream switches i.e., a ratio closer to zero. 
For a totally ineffective catalyst, this ratio will be one-to-one, indicating that no oxidation occurs in the device. 


The system must be monitored so that when catalyst efficiency deteriorates and exhaust emissions increase to over 
the legal limit, the MIL (check engine lamp) will be illuminated. 


Monitor Operation—To monitor catalyst efficiency, the PCM expands the rich and lean switch points of the heated 
oxygen sensor. With extended switch points, the air/fuel mixture runs richer and leaner to overburden the catalytic 
converter. Once the test is started, the air/fuel mixture runs rich and lean and the O2 switches are counted. A switch 
is counted when an oxygen sensor signal goes from below the lean threshold to above the rich threshold. The 
number of Rear O2 sensor switches is divided by the number of Front O2 sensor switches to determine the switch- 
ing ratio. 

The test runs for 20 seconds. As catalyst efficiency deteriorated over the life of the vehicle, the switch rate at the 
downstream sensor approaches that of the upstream sensor. If at any point during the test period the switch ratio 
reaches a predetermined value, a counter is incremented by one. The monitor is enabled to run another test during 
that trip. When the test fails three times, the counter increments to three, a malfunction is entered, and a Freeze 
Frame is stored. When the counter increments to three during the next trip, the code is matured and the MIL is 
illuminated. If the test passes the first, no further testing is conducted during that trip. 


The MIL is extinguished after three consecutive good trips. The good trip criteria for the catalyst monitor is more 
stringent than the failure criteria. In order to pass the test and increment one good trip, the downstream sensor 
Switch rate must be less than 8096 of the upstream rate (6096 for manual transmissions). The failure percentages 
are 90% and 70% respectively. 
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Enabling Conditions—The following conditions must typically Бе met before the PCM runs the catalyst monitor. 
Specific times for each parameter may be different from engine to engine. 


e Accumulated drive time 
e Enable time 
e Ambient air temperature 
e Barometric pressure 
e Catalyst warm-up counter 
e Engine coolant temperature 
е Accumulated throttle position sensor 
e Vehicle speed 
e MAP 
e RPM 
e Engine in closed loop 
e Fuel level 
Pending Conditions— 
e Misfire DTC 
e Front Oxygen Sensor Response 
e Front Oxygen Sensor Heater Monitor 
e Front Oxygen Sensor Electrical 
e Rear Oxygen Sensor Rationality (middle check) 
e Rear Oxygen Sensor Heater Monitor 
e Rear Oxygen Sensor Electrical 
e Fuel System Monitor 
e All MAP faults 
e All ECT sensor faults 
e Purge flow solenoid functionality 
e Purge flow solenoid electrical 
e All PCM self test faults 
e All CMP and CKP sensor faults 
e All injector and ignition electrical faults 
e Vehicle Speed Sensor 
e Brake switch 
e Inlet air temperature 
Conflict—The catalyst monitor does not run if any of the following are conditions are present: 
e EGR Monitor in progress 
e Fuel system rich intrusive test in progress 
e EVAP Monitor in progress 
e Time since start is less than 60 seconds 
e Low fuel level 
e Low ambient air temperature 
Suspend—The Task Manager does not mature a catalyst fault if any of the following are present: 
e Oxygen Sensor Monitor, Priority 1 
e Upstream Oxygen Sensor Heater, Priority 1 
e EGR Monitor, Priority 1 
e EVAP Monitor, Priority 1 
e Fuel System Monitor, Priority 2 
e Misfire Monitor, Priority 2 
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VEHICLE EMISSION CONTROL INFORMATION LABEL 


All models have a Vehicle Emission Control Information (VECI) Label. DaimlerChrysler permanently attaches the 
label in the engine compartment. It cannot be removed without defacing information and destroying the label. 


The label contains the vehicle's emission specifications and vacuum hose routings. All hoses must be connected 
and routed according to the label. 


TRIP DEFINITION 


A "Trip" means vehicle operation (following an engine-off period) of duration and driving mode such that all com- 
ponents and systems are monitored at least once by the diagnostic system. The monitors must successfully pass 
before the PCM can verify that a previously malfunctioning component is meeting the normal operating conditions of 
that component. For misfire or fuel system malfunction, the MIL may be extinguished if the fault does not recur 
when monitored during three subsequent sequential driving cycles in which conditions are similar to those under 
which the malfunction was first determined. 


Anytime the MIL is illuminated, a DTC is stored. The DTC can self erase only after the MIL has been extinguished. 
Once the MIL is extinguished, the PCM must pass the diagnostic test for the most recent DTC for 40 warm-up 
cycles (80 warm-up cycles for the Fuel System Monitor and the Misfire Monitor). A warm-up cycle can best be 
described by the following: 

e The engine must be running 

e A rise of 4.4? C (40°Е) in engine temperature must occur from the time when the engine was started 

e Engine coolant temperature must crossover 71? C (160?F) 

e A "driving cycle" that consists of engine start up and engine shut off. 


Once the above conditions occur, the PCM is considered to have passed a warm-up cycle. Due to the conditions 
required to extinguish the MIL and erase the DTC, it is most important that after a repair has been made, all DTC's 
be erased and the repair verified by running 1—9ood trip. 


NON-MONITORED CIRCUITS 


The PCM does not monitor all circuits, systems and conditions that could have malfunctions causing driveability 
problems. However, problems with these systems may cause the PCM to store diagnostic trouble codes for other 
Systems or components. For example, a fuel pressure problem will not register a fault directly, but could cause a 
rich/lean condition or misfire. This could cause the PCM to store an oxygen sensor or misfire diagnostic trouble 
code. 


The major non-monitored circuits are listed below along with examples of failures modes that do not directly cause 
the PCM to set a ОТС, but for a system that is monitored. 


FUEL PRESSURE 


The fuel pressure regulator controls fuel system pressure. The PCM cannot detect a clogged fuel pump inlet filter, 
clogged in-line fuel filter, or a pinched fuel supply or return line. However, these could result in a rich or lean con- 
dition causing the PCM to store an oxygen sensor, fuel system, or misfire diagnostic trouble code. 


SECONDARY IGNITION CIRCUIT 


The PCM cannot detect an inoperative ignition coil, fouled or worn spark plugs, ignition cross firing, or open spark 
plug cables. The misfire will however, increase the oxygen content in the exhaust, deceiving the PCM in to thinking 
the fuel system is too lean. Also see misfire detection. There are DTC's that can detect misfire and lonization shorts 
in the secondary ignition circuit, refer to the Powertrain Diagnostic manual for more information 


CYLINDER COMPRESSION 


The PCM cannot detect uneven, low, or high engine cylinder compression. Low compression lowers O2 content in 
the exhaust. Leading to fuel system, oxygen sensor, or misfire detection fault. 


EXHAUST SYSTEM 


The PCM cannot detect a plugged, restricted or leaking exhaust system. It may set a EGR (if equipped) or Fuel 
system or O2S fault. 
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FUEL INJECTOR MECHANICAL MALFUNCTIONS 


The PCM cannot determine if a fuel injector is clogged, the needle is sticking or if the wrong injector is installed. 
However, these could result in a rich or lean condition causing the PCM to store a diagnostic trouble code for either 
misfire, an oxygen sensor, or the fuel system. 


EXCESSIVE OIL CONSUMPTION 


Although the PCM monitors engine exhaust oxygen content when the system is in closed loop, it cannot determine 
excessive oil consumption. 


THROTTLE BODY AIR FLOW 


The PCM cannot detect a clogged or restricted air cleaner inlet or filter element. 


VACUUM ASSIST 


The PCM cannot detect leaks or restrictions in the vacuum circuits of vacuum assisted engine control system 
devices. However, these could cause the PCM to store a MAP sensor diagnostic trouble code and cause a high idle 
condition. 


PCM SYSTEM GROUND 


The PCM cannot determine a poor system ground. However, one or more diagnostic trouble codes may be gener- 
ated as a result of this condition. The module should be mounted to the body at all times, including when diagnos- 
tics are performed. 


PCM CONNECTOR ENGAGEMENT 


The PCM may not be able to determine spread or damaged connector pins. However, it might store diagnostic 
trouble codes as a result of spread connector pins. 


MONITORED SYSTEMS 


There are new electronic circuit monitors that check fuel, emission, engine and ignition performance. These moni- 
tors use information from various sensor circuits to indicate the overall operation of the fuel, engine, ignition and 
emission systems and thus the emissions performance of the vehicle. 


The fuel, engine, ignition and emission systems monitors do not indicate a specific component problem. They do 
indicate that there is an implied problem within one of the systems and that a specific problem must be diagnosed. 


If any of these monitors detect a problem affecting vehicle emissions, the Malfunction Indicator (Check Engine) 
Lamp will be illuminated. These monitors generate Diagnostic Trouble Codes that can be displayed with the a scan 
tool. 
The following is a list of the system monitors: 

e EGR Monitor (if equipped) 

e Misfire Monitor 

e Fuel System Monitor 

e Oxygen Sensor Monitor 

e Oxygen Sensor Heater Monitor 

e Catalyst Monitor 

e Evaporative System Leak Detection Monitor (if equipped) 
Following is a description of each system monitor, and its DTC. 


Refer to the appropriate Powertrain Diagnostics Procedures manual for diagnostic procedures. 
OXYGEN SENSOR (O2S) MONITOR 


Effective control of exhaust emissions is achieved by an oxygen feedback system. The most important element of 
the feedback system is the O2S. The 025 is located in the exhaust path. Once it reaches operating temperatures 
of 300? to 350°C (572? to 662°F), the sensor generates a voltage that is inversely proportional to the amount of 
oxygen in the exhaust. The information obtained by the sensor is used to calculate the fuel injector pulse width. The 
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PCM is programmed to maintain the optimum air/fuel ratio. At this mixture ratio, the catalyst works best to remove 
hydrocarbons (HC), carbon monoxide (CO) and nitrous oxide (NOx) from the exhaust. 


The 025 is also the main sensing element for the EGR (if equipped), Catalyst and Fuel Monitors. 


The 025 may fail in any or all of the following manners: 
e Slow response rate 
e Reduced output voltage 
e Dynamic shift 
e Shorted or open circuits 


Response rate is the time required for the sensor to switch from lean to rich once it is exposed to a richer than 
optimum A/F mixture or vice versa. As the sensor starts malfunctioning, it could take longer to detect the changes 
in the oxygen content of the exhaust gas. 


The output voltage of the O2S ranges from 0 to 1 volt (voltages are offset by 2.5 volts on NGC vehicles). A good 
sensor can easily generate any output voltage in this range as it is exposed to different concentrations of oxygen. 
To detect a shift in the A/F mixture (lean or rich), the output voltage has to change beyond a threshold value. A 
malfunctioning sensor could have difficulty changing beyond the threshold value. 


OXYGEN SENSOR HEATER MONITOR 


If there is an oxygen sensor (025) ОТС as well as a 025 heater DTC, the 025 heater fault MUST be repaired first. 
After the O2S fault is repaired, verify that the heater circuit is operating correctly. 


Effective control of exhaust emissions is achieved by an oxygen feedback system. The most important element of 
the feedback system is the O2S. The 025 is located in the exhaust path. Once it reaches operating temperatures 
of 300? to 350°C (572 ° to 662°F), the sensor generates a voltage that is inversely proportional to the amount of 
oxygen in the exhaust. The information obtained by the sensor is used to calculate the fuel injector pulse width. This 
maintains a 14.7 to 1 Air Fuel (A/F) ratio. At this mixture ratio, the catalyst works best to remove hydrocarbons (HC), 
carbon monoxide (CO) and nitrogen oxide (NOx) from the exhaust. 


The voltage readings taken from the O2S are very temperature sensitive. The readings are not accurate below 
300°C (572 °F) Heating of the 025 is done to allow the engine controller to shift to closed loop control as soon as 
possible. The heating element used to heat the O2S must be tested to ensure that it is heating the sensor properly. 


The O2S circuit is monitored for a drop in voltage. The sensor output is used to test the heater by isolating the 
effect of the heater element on the O2S output voltage from the other effects. 


EGR MONITOR (if equipped) 


The Powertrain Control Module (PCM) performs an on-board diagnostic check of the EGR system. 


The EGR monitor is used to test whether the EGR system is operating within specifications. The diagnostic check 
activates only during selected engine/driving conditions. When the conditions are met, the EGR is turned off (sole- 
noid energized) and the O2S compensation control is monitored. Turning off the EGR shifts the air fuel (A/F) ratio 
in the lean direction. The O2S data should indicate an increase in the O2 concentration in the combustion chamber 
when the exhaust gases are no longer recirculated. While this test does not directly measure the operation of the 
EGR system, it can be inferred from the shift in the O2S data whether the EGR system is operating correctly. 
Because the 025 is being used, the 025 test must pass its test before the EGR test. Also looks at EGR linear 
potentiometer for feedback. 


MISFIRE MONITOR 


Excessive engine misfire results in increased catalyst temperature and causes an increase in HC emissions. Severe 
misfires could cause catalyst damage. To prevent catalytic convertor damage, the PCM monitors engine misfire. 


The Powertrain Control Module (PCM) monitors for misfire during most engine operating conditions (positive torque) 
by looking at changes in the crankshaft speed. If a misfire occurs the speed of the crankshaft will vary more than 
normal. 


FUEL SYSTEM MONITOR 


To comply with clean air regulations, vehicles are equipped with catalytic converters. These converters reduce the 
emission of hydrocarbons, oxides of nitrogen and carbon monoxide. The catalyst works best when the air fuel (A/F) 
ratio is at or near the optimum of 14.7 to 1. 
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The PCM is programmed to maintain the optimum air/fuel ratio. This is done by making short term corrections in the 
fuel injector pulse width based on the O2S output. The programmed memory acts as a self calibration tool that the 
engine controller uses to compensate for variations in engine specifications, sensor tolerances and engine fatigue 
over the life span of the engine. By monitoring the actual air-fuel ratio with the O2S (short term) and multiplying that 
with the program long-term (adaptive) memory and comparing that to the limit, it can be determined whether it will 
pass an emissions test. If a malfunction occurs such that the PCM cannot maintain the optimum A/F ratio, then the 
MIL will be illuminated. 


CATALYST MONITOR 


To comply with clean air regulations, vehicles are equipped with catalytic converters. These converters reduce the 
emission of hydrocarbons, oxides of nitrogen and carbon monoxide. 


Normal vehicle miles or engine misfire can cause a catalyst to decay. A meltdown of the ceramic core can cause a 
reduction of the exhaust passage. This can increase vehicle emissions and deteriorate engine performance, drive- 
ability and fuel economy. 


The catalyst monitor uses dual oxygen sensors (O2S's) to monitor the efficiency of the converter. The dual O2S's 
strategy is based on the fact that as a catalyst deteriorates, its oxygen storage capacity and its efficiency are both 
reduced. By monitoring the oxygen storage capacity of a catalyst, its efficiency can be indirectly calculated. The 
upstream O2S is used to detect the amount of oxygen in the exhaust gas before the gas enters the catalytic con- 
verter. The PCM calculates the A/F mixture from the output of the 025. A low voltage indicates high oxygen content 
(lean mixture). A high voltage indicates a low content of oxygen (rich mixture). 


When the upstream O2S detects a lean condition, there is an abundance of oxygen in the exhaust gas. A function- 
ing converter would store this oxygen so it can use it for the oxidation of HC and CO. As the converter absorbs the 
oxygen, there will be a lack of oxygen downstream of the converter. The output of the downstream 025 will indicate 
limited activity in this condition. 


As the converter loses the ability to store oxygen, the condition can be detected from the behavior of the down- 
stream O2S. When the efficiency drops, no chemical reaction takes place. This means the concentration of oxygen 
will be the same downstream as upstream. The output voltage of the downstream O2S copies the voltage of the 
upstream sensor. The only difference is a time lag (seen by the PCM) between the switching of the O2S's. 


To monitor the system, the number of lean-to-rich switches of upstream and downstream O2S's is counted. The 
ratio of downstream switches to upstream switches is used to determine whether the catalyst is operating properly. 
An effective catalyst will have fewer downstream switches than it has upstream switches i.e., a ratio closer to zero. 
For a totally ineffective catalyst, this ratio will be one-to-one, indicating that no oxidation occurs in the device. 


The system must be monitored so that when catalyst efficiency deteriorates and exhaust emissions increase to over 
the legal limit, the MIL (Check Engine lamp) will be illuminated. 


EVAPORATIVE SYSTEM INTEGRITY MONITOR (ESIM) 


The ESIM (Evaporative System Integrity Monitor), while physically different than the NVLD system, performs the 
same basic function as the NVLD does - controlling evaporative emissions. The ESIM has been simplified because 
the solenoid used on the NVLD is not used on the ESIM. In most cases the ESIM mounts directly to the vapor 
canister. In the event that the ESIM can not be mounted directly to the canister, an adaptor is used. It is important 
to ensure the ESIM is mounted vertical due to the operation of the ESIM design. (Note: The electrical connector on 
the ESIM will be at the 3 o'clock position if mounted correctly.) 


The ESIM consists of housing, two check valves (sometimes referred to as weights), a diaphragm, a switch and a 
cover. The larger check valve seals for pressure and the smaller one seals for vacuum. 


During refueling, pressure is built up in the evaporative system. When pressure reaches approximately .5 inches of 
water, the large check valve unseats and pressure vents to the fresh air filter. 


Conversely, when the system cools and the resulting vacuum lifts the small check valve from its seat and allows 
fresh air to enter the system and relieve the vacuum condition. When a calibrated amount of vacuum is achieved in 
the evaporative system, the diaphragm is pulled inward, pushing on the spring and closing the contacts. 


The ESIM conducts test on the evaporative system as follows: An engine off, non-intrusive test for small leaks and 
an engine running, intrusive test for medium/large leaks. 


The ESIM weights seal the evap. system during engine off conditions. If the evap. system is sealed, it will be pulled 
into a vacuum, either due to the cool down from operating temperature or diurnal ambient temperature cycling. 
When the vacuum in the system exceeds about 1" H20, the vacuum switch closes. The switch closure sends a 
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signal to the GPEC1. In order to pass the non-intrusive small leak test, the ESIM switch must close within a cal- 
culated amount of time and within a specified amount of key-off events. 


If the ESIM switch does not close as specified, the test is considered inconclusive and the intrusive engine running 
test will be run during the next key-on cycle. This intrusive test will run on the next cold engine running condition. 


Conditions for running the intrusive test are: 
e After the vehicle is started, the engine coolant temperature must be within 10 C of ambient to indicate a cold 
start. 
e The fuel level must be between 1296 and 8890. 
e The engine must be in closed loop. 
e Manifold vacuum must be greater than a minimum specified value. 


e Ambient temperature must be between 39 F and 98 F or 4 C and 37 C and the elevation level must be below 
8500 feet. 


The test is accomplished by the GPEC1 activating the purge solenoid to create a vacuum in the evaporative sys- 
tem. The GPEC1 then measures the amount of time it takes for the vacuum to dissipate. This is known as the 
vacuum decay method. If the switch opens quickly a large leak is recorded. If the switch opens after a predeter- 
mined amount of time, then the small leak matures. If the switch does not close, then a general evaporative failure 
is recorded. The purge monitor tests the integrity of the hose attached between the purge valve and throttle body/ 
intake. The purge monitor is a two stage test and it runs only after the evaporative system passes the small leak 
test. 


Even when all of the thresholds are met, a small leak won't be recorded until after the medium/large leak monitor 
has been run. This is accomplished by the GPEC1 activating the purge solenoid to create a vacuum in the evap- 
orative system. The GPEC1 then measures the amount of time it takes for the vacuum to dissipate. This is known 
as the vacuum decay method. If the switch opens quickly a large leak is recorded. If the switch opens after a pre- 
determined amount of time, then the small leak matures. If the medium/large leak test runs and the ESIM switch 
doesn't close, a general evaporative test is run. The purge solenoid is activated for approximately 10 seconds, 
increasing the amount of vacuum in the system. IF the ESIM switch closes after the extended purge activation, a 
large leak fault is generated. If the switch doesn't close, a general evaporative system fault is generated. 


The purge monitor tests the integrity of the hose attached between the purge valve and throttle body/intake. The 
purge monitor is a two stage test and it runs only after the evaporative system passes the small leak test. 


Stage one of the purge monitor is non-intrusive. GPEC1 monitors the purge vapor ratio. If the ratio is above а 
calibrated specification, the monitor passes. Stage two is an intrusive test and it runs only if stage one fails. During 
the stage two test, the GPEC commands the purge solenoid to flow at a specified rate to force the purge vapor ratio 
to update. The vapor ratio is compared to a calibrated specification and if it is less than specified, a one-trip failure 
is recorded. 


The ESIM switch stuck closed monitor checks to see if the switch is stuck closed. This is a power down test that 
runs at key-off; when the GPEC1 sees 0 rpm's, the purge solenoid is energized for a maximum of 30 seconds, 
venting any vacuum trapped in the evaporative system. If the switch opens or was open before the test began, the 
monitor passes. If the switch doesn't open, the monitor fails. This is a two-trip MIL. The star scan tool can be used 
to force the ESIM switch stick closed monitor to run. 


The GPEC1 also uses the ЕСІМ to detect a loose or missing gas cap. The ОРЕСТ controller looks for a change in 
the fuel level (2596 minimum) and then gas cap is loose or missing. If a medium/large leak is detected, a loose gas 
cap light illuminates and a pending one-trip fault code is set. On the СРЕСТ, this is a three-trip fault before the code 
matures 


HIGH AND LOW LIMITS 


The PCM compares input signal voltages from each input device with established high and low limits for the device. 
If the input voltage is not within limits and other criteria are met, the PCM stores a diagnostic trouble code in mem- 
ory. Other diagnostic trouble code criteria might include engine RPM limits or input voltages from other sensors or 
switches that must be present before verifying a diagnostic trouble code condition. 
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OPERATION 
SYSTEM 


The Powertrain Control Module (PCM) monitors many 
different circuits in the fuel injection, ignition, emission 
and engine systems. If the PCM senses a problem 
with a monitored circuit often enough to indicate an 
actual problem, it stores a Diagnostic Trouble Code 
(DTC) in the PCM's memory. If the code applies to a 
non-emissions related component or system, and the 
problem is repaired or ceases to exist, the PCM can- 
cels the code after 40 warmup cycles. Diagnostic trou- 
ble codes that affect vehicle emissions illuminate the 
Malfunction Indicator Lamp (MIL). Refer to Malfunction 
Indicator Lamp in this section. 


Certain criteria must be met before the PCM stores a 
DTC in memory. The criteria may be a specific range 
of engine RPM, engine temperature, and/or input volt- 
age to the PCM. 


The PCM might not store a DTC for a monitored cir- 
cuit even though a malfunction has occurred. This 
may happen because one of the ОТС criteria for the 


PM 
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circuit has not been met. For example, assume the diagnostic trouble code criteria requires the PCM to monitor the 
circuit only when the engine operates between 750 and 2000 RPM. Suppose the sensor's output circuit shorts to 
ground when engine operates above 2400 RPM (resulting in O volt input to the PCM). Because the condition hap- 
pens at an engine speed above the maximum threshold (2000 rpm), the PCM will not store a DTC. 


There are several operating conditions for which the PCM monitors and sets DTC’s. Refer to Monitored Systems, 


Components, and Non-Monitored Circuits in this section. 


NOTE: Various diagnostic procedures may actually cause a diagnostic monitor to set a DTC. For instance, 
pulling a spark plug wire to perform a spark test may set the misfire code. When a repair is completed and 
verified, use the scan tool to erase all DTC's and extinguish the MIL. 


Technicians can display stored DTC's. For obtaining the DTC information, use the Data Link Connector with the 


scan tool. 
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EVAPORATIVE EMISSIONS 


DIAGNOSIS AND TESTING 
OBD П MONITOR INFORMATION 


Comprehensive Components Major Monitors Non Fuel Major Monitors Fuel Control & 
Monitor Control & Non Misfire misfire 


(Includes All Engine Hardware (Monitors Entire Emission (Monitors Entire System) 
Sensor, Switches, Solenoids, System) 
etc.) 


Most are one trip Faults Most are Two Trips Faults Two Trip Faults 
Usually Turns on The Mill and Turns On The Mil and Sets The Mil and Sets DTC After Two 
Sets DTC After One Failure DTC after Two Consecutive Consecutive Failure 


Failure 


Priority 3 Priority 1 or 3 Priority 2 or 4 
All Checked For Continuity Done Stop Test = Yes Fuel Control Monitor 


Open Oxygen Sensor Heater Monitors Fuel Control 
Short To Ground Oxygen Sensor Response System For: 
Short To Voltage Catalytic Converter Fuel System Lean 


Inputs Checked For Rationality Efficiency Except EWMA Fuel System Rich 
Outputs Checked For up to 6 test per trip and a one Requires 3 Consecutive Fuel 


Functionality trip fault (SBEC) and two trip System Good Trips to Extinguish 
fault on (JTEC) the MIL 


EGR System Misfire Monitor 


Evaporative Emission System Monitors for Engine Misfire At: 
(purge and leak) 


Non-LDP 4 X 1000 RPM Counter (4000 
Revs) (Type B) 


LDP **200 X 3 (600) RPM counter 
(Type A) 
Requires 3 Consecutive Global Requires 3 Consecutive Global Requires 3 Consecutive Global 


Good Trips to Extinguish the Good Trips to Extinguish the Good Trips to Extinguish the MIL 
MIL* MIL* 


“40 Warm Up Cycles аге ** Type A misfire is a one trip 
required to erase DTCs after the failure on pre-1999, 2 trip failure 
MIL has been extinguished on 1999 and later. The MIL will 
illuminate at the first or second 
failure, based on MY. 


OBD П MONITOR RUN PROCESS 


The following procedure has been established to assist Daimler Chrysler Dealer Technicians in the field with 
enabling and running OBD | Monitors. The order listed in the following procedure is intended to allow the technician 
to effectively complete each monitor and to set the CARB Readiness Status in the least time possible. 


NOTE: 

Once the monitor run process has begun, do not turn off the ignition. By turning the ignition key off, mon- 
itor enabling conditions will be lost. NVLD Monitor runs after key off. By performing a Battery Disconnect, 
or Selecting Erase DTCs, the CARB Readiness and all additional OBD II information will be cleared. 
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Monitor Preliminary Checks: 

1. Plug a scan tool into the vehicle's Data Link Connector (DLC). 

2. Turn the ignition, KEY ON - ENGINE OFF. Watch for MIL lamp illumination during the bulb check. MIL lamp must 
have illuminated, if not, repair MIL lamp. 

3. Using a scan tool check for Powertrain related DTCs.. 
e Verify that No Emissions Related DTCs are Present. 
e * |f an Emissions DTC is Present, the ОВО ІІ Monitors may not гип and the CARB Readiness will not update. 
e The Emissions related DTC, will need to be repaired, then cleared. By clearing DTCs, the OBD Monitors will 

need to be run and completed to set the CARB Readiness Status. 
Using the scan tool check the CARB Readiness Status. 


Do all the CARB Readiness Status Locations read YES?. 
e "YES, then all monitors have been completed and this vehicle is ready to be ИМ or Emission Tested. 
• “МО, then the following procedure needs to be followed to run/complete all available monitors. 


NOTE: 

Only the monitors, which are not YES in the CARB Readiness Status, need to be completed. Specific cri- 
teria need to be met for each monitor. The most efficient order to run the monitors has been outlined below, 
including suggestions to aid the process. 


Evaporative Emission System Leak Detection with Purge Monitor 


This monitor requires a cool down cycle, usually an overnight soak for at least 8 hours without the engine running. 
The ambient temperature must decrease overnight - parking the vehicle outside is advised. To run this test the fuel 
level must be between 15-85% full. For the monitor run conditions select the EVAP MON PRE-TEST in the scan 
tool, OBD 11 Monitors Menu. The Purge monitor will run if the small leak test reports a pass. Criteria for EVAP 
monitor: 

e Engine off time greater than @ one hour. 

e Fuel Level between 15% and 85 %. 

e Start Up ECT and IAT within 10? C (18° F). 

e Vehicle started and run until Purge Monitor reports a result. 


NOTE: If the vehicle does not report a result and the conditions where correct. It may take up to two weeks 
to fail the small leak monitor. DO NOT use this test to attempt to determine a fault. Use the appropriate 
service information procedure for finding a small leak. If there are no faults and the conditions are correct 
this test will run and report a pass. Note the Small leak test can find leaks less than 10 thousands of an 
inch. If a small leak is present it takes approximately one week of normal driving to report a failure. 


Catalyst / O2 Monitor 


With NGC, Catalyst and O2 Monitor information are acquired and processed at the same time. Most vehicles will 
need to be driven at highway speed (« 50 mph) for a few minutes. Some vehicles run the monitor at idle in drive. 
If the vehicle is equipped with a manual transmission, using 4th gear may assist in meeting the monitor running 
criteria. For the monitor run conditions, select the BANK 1 САТ МОМ PRE-TEST in the scan tool, OBD ІІ Monitors 
Menu. 


EGR Monitor 


The EGR monitor now runs in a closed throttle decel or at idle on a warm vehicle. However, it is necessary to 
maintain the TPS, Map and RPM ranges to allow the monitor to complete itself. For the monitor run conditions, 
select the EGR PRE-TEST in the scan tool, OBD II Monitors Menu. 


O2 Sensor Heater Monitor 


This monitor is now continuously running once the heaters are energized. Pass information will be processed at 
power down. For the monitor run conditions, select the O28 HEATER MON PRE-TEST in the scan tool, OBD Il 
Monitors Menu. 
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Mis-Fire Monitor 


The NGC Misfire Monitor is a continuous two-trip monitor. The monitor uses two different tests/counters: 


NOTE: The Adaptive Numerator must be learned before the PCM will run the Mis-Fire Monitor. The PCM 
updates the Adaptive Numerator at every key-ON, and is relearned after battery disconnect. The Misfire 
Monitor will not run until the Adaptive Numerator has updated since the last battery disconnect. If the Adap- 
tive Numerator is equal to the default value then the PCM knows that the Adaptive Numerator has not been 
learned and does not permit the Misfire Monitor to run. If the Adaptive Numerator exceeds a calibrated per- 
centage, the PCM sets a DTC for CKP NOT LEARNED and illuminates the MIL. 


e 200 Revolution Counter - Looks for misfire that can cause immediate catalyst damage. 

e 1000 Revolution Counter - Looks for misfire that can cause emissions to increase 1.5 times the Federal Test 
Procedure (FTP) standards. This test must also identify misfire percentages that might cause a "durability dem- 
onstration vehicle" to fail an Inspection and Maintenance Program tailpipe emissions test. 
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EVAP/PURGE SOLENOID 
DESCRIPTION 


All vehicles use a proportional purge solenoid (1). The 
solenoid regulates the rate of vapor flow from the 
EVAP canister to the intake manifold. The PCM oper- 
ates the solenoid. 


OPERATION 
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All vehicles use a proportional purge solenoid. The solenoid regulates the rate of vapor flow from the EVAP canister 


to the intake manifold. The PCM operates the solenoid. 


During the cold start warm-up period and the hot start time delay, the PCM does not energize the solenoid. When 


de-energized, no vapors are purged. 


The proportional purge solenoid operates at a frequency of 200 hz and is controlled by an engine controller circuit 
that senses the current being applied to the proportional purge solenoid and then adjusts that current to achieve the 
desired purge flow. The proportional purge solenoid controls the purge rate of fuel vapors from the vapor canister 


and fuel tank to the engine intake manifold. 


REMOVAL 


1. Remove air inlet resonator assembly. 
2. Remove the air cleaner box. 

3. Disconnect negative battery cable. 

4 


. Unlock and disconnect electrical connector from 
solenoid (1). 


5. Disconnect vacuum tubes from solenoid (2). 


| 


m a 
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6. Remove solenoid (1) from bracket by depressing 
clip and pulling solenoid from bracket. 


81763423, 


INSTALLATION 


The top of the solenoid has TOP printed on it. The solenoid will not operate unless it is installed correctly. 
1. Connect vacuum tube to solenoid (2). 

2. Connect electrical connector to solenoid and lock 
(1). 

Install solenoid on bracket. 

Install the negative battery cable. 

Install air cleaner box. 


оо про 


Install resonator assembly. 


\ a5 
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FUEL FILLER CAP 
DESCRIPTION 


The plastic fuel fill cap is threaded/quarter turn onto the end of the fuel filler tube. It's purpose is to retain vapors 
and fuel in the fuel tank. 


OPERATION 


The fuel filler cap incorporates a two-way relief valve that is closed to atmosphere during normal operating condi- 
tions. The relief valve is calibrated to open when a pressure of 17 kPa (2.5 psi) or vacuum of 2 kPa (0.6 in. Hg) 
occurs in the fuel tank. When the pressure or vacuum is relieved, the valve returns to the normally closed position. 


CAUTION: Remove the fuel filler cap to release fuel tank pressure before disconnecting any fuel system 
component. 
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PCV VALVE 
DESCRIPTION 


It threads into the valve cover. 


OPERATION 
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When the engine is not operating or during an engine backfire, the spring forces the plunger back against the seat. 


This prevents vapors from flowing through the valve. 


When the engine is at idle or cruising, high manifold 
vacuum is present. At these times manifold vacuum is 
able to completely compress the spring and pull the 
plunger to the top of the valve. In this position there is 
minimal vapor flow through the valve. 


During periods of moderate intake manifold vacuum 
the plunger is only pulled part way back from the inlet. 
This results in maximum vapor flow through the valve. 


DIAGNOSIS AND TESTING - PCV 
SYSTEM 
WARNING: apply parking brake and/or block 


wheels before performing any test or adjustment 
with the engine operating. 


J8925-15 


1. With engine idling, remove the hose from the РСМ valve. If the valve is not plugged, а hissing noise will be heard 
as air passes through the valve. A strong vacuum should also be felt when a finger is placed over the valve inlet. 

2. Install hose on PCV valve. Remove the make-up air hose from the air plenum at the rear of the engine. Hold a 
piece of stiff paper (parts tag) loosely over the end of the make-up air hose. 


РМ ———————————————————— EVAPORATIVE EMISSIONS 25-21 


3. After allowing approximately one minute for crankcase pressure to reduce, the paper should draw up against the 
hose with noticeable force. If the engine does not draw the paper against the grommet after installing a new 
valve, replace the PCV valve hose. 


4. Turn the engine off. Remove the РСМ valve from intake manifold. The valve should rattle when shaken. 


5. Replace the PCV valve and retest the system if it does not operate as described in the preceding tests. Do not 
attempt to clean the old PCV valve. 


REMOVAL 


1. Remove the engine cover. 


í 817e71ce, 


2. Remove the hose from the PCV valve. 
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25-22 EVAPORATIVE EMISSIONS 


3. Unscrew the РСМ valve. 


INSTALLATION 


1. Lubricate the O-ring on the valve. 


2. Install the PCV valve and tighten the valve to 8.1 
N-m (72 in. 165.). 


3. Install the hose. 
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4. Install engine cover. 


81763443 
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VAPOR CANISTER 
DESCRIPTION 


The canister mounts (1) to a left rear rail in the rear of the vehicle. The vacuum and vapor tube connect to the top 
of the canister. 


OPERATION 


All vehicles use a maintenance free, evaporative (EVAP) canister. Fuel tank vapors vent into the canister. The can- 
ister temporarily holds the fuel vapors until intake manifold vacuum draws them into the combustion chamber. The 
Powertrain Control Module (PCM) purges the canister through the proportional purge solenoid. The PCM purges the 
canister at predetermined intervals and engine conditions. 


Purge Free Cells 


Purge-free memory cells are used to identify the fuel vapor content of the evaporative canister. Since the evapo- 
rative canister is not purged 10096 of the time, the PCM stores information about the evaporative canister's vapor 
content in a memory cell. 


The purge-free cells are constructed similar to certain purge-normal cells. The purge-free cells can be monitored by 
the scan tool. The only difference between the purge-free cells and normal adaptive cells is that in purge-free, the 
purge is completely turned off. This gives the PCM the ability to compare purge and purge-free operation. 


REMOVAL 


1. Disconnect negative battery cable. 
2. Raise and support vehicle. 


3. Depress locking tab on vapor hose connector and 
pull off of canister. 


817еа582 


РМ 


4. Remove hose from ESIM module. 
5. Vapor hose removed. 


6. Disconnect the electrical connector from ESIM 
module. 


7. Remove two vapor canister mounting bolts. 
8. Remove assembly. 
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INSTALLATION 


1. Install canister and bracket. 


2. Connect filter hose to ESIM. 
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4. Make sure locking tab on hose connector locks in 
place. 


817еа582 


5. Connect electrical connector to ESIM module. 
6. Lower vehicle. 
7. Connect negative battery cable. 


817ea41d 
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SWITCH-EVAP SYSTEM MONITOR 


OPERATION 


The ESIM (Evaporative System Integrity Monitor) is 
very similar to the NVLD. However, the design of the 
ESIM has been simplified and unlike the NVLD the 
ESIM does not require a solenoid. The ESIM mounts 
directly to the canister, eliminating the need for a 
mounting bracket. It is critical that the ESIM is 
mounted vertically. On vehicles where the canister is 
mounted on an angle, the ESIM requires an adaptor 
to maintain a vertical position. When the ESIM is 
installed vertically, the electrical connector is in the 3 
o'clock position. 


PM 
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- Intake Manifold 
- Throttle Body 

- Purge Solenoid 
- Filter 

- ESIM 

- Vapor Canister 
- Control Valve 

- Fuel Tank 

- Gas Cap 


SYSTEM 
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The ESIM assembly consists of а housing, a small 
weight and a large weight that serve as check valves, 
a diaphragm, a switch and a cover. There is one large 
weight and one small weight check valve in the ESIM 
assembly. A seal is attached at the end of each 
weighted check valve. The large weight check valve 
seals for pressure. The small weight check valve seals 
for vacuum. The weighted check valves are contained 
within the ESIM housing. 


The ESIM (Evaporative System Integrity Monitor), 
while physically different than the NVLD system, per- 
forms the same basic function as the NVLD does - 
controlling evaporative emissions. The ESIM has been 
simplified because the solenoid used on the NVLD is 
not used on the ESIM. 


The ESIM consists of housing, two check valves 
(sometimes referred to as weights), a diaphragm, a 
switch and a cover. The larger check valve seals for 
pressure and the smaller one seals for vacuum. 


During refueling, pressure is built up in the evapora- 
tive system. When pressure reaches approximately .5 
inches of water, the large check valve unseats and 
pressure vents to the fresh air filter. 


Conversely, when the system cools and the resulting 
vacuum lifts the small check valve from its seat and 
allows fresh air to enter the system and relieve the 
vacuum condition. When a calibrated amount of vac- 
uum is achieved in the evaporative system, the dia- 
phragm is pulled inward, pushing on the spring and 
closing the contacts. 


The ESIM conducts test on the evaporative system as 
follows: An engine off, non-intrusive test for small 
leaks and an engine running, intrusive test for medi- 
um/large leaks. 


The ESIM weights seal the evap. system during 
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EXPLODED VIEW 


1 - ESIM Housing 

2 - Diaphragm 

3 - Switch 

4 - Cover 

5 - Small Check Valve 
6 - Large Check Valve 
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CUT AWAY OF MODULE 


1 - Large Check Valve 
2 - Fresh Air Inlet 


3 - Diagram 


4 - Small Check Valve 


5 - Vapor Canister 


engine off conditions. If the evap. system is sealed, it will be pulled into a vacuum, either due to the cool down from 
operating temperature or diurnal ambient temperature cycling. When the vacuum in the system exceeds about 1" 
H20, the vacuum switch closes. The switch closure sends a signal to the ОРЕСТ. In order to pass the non-intrusive 
small leak test, the ESIM switch must close within a calculated amount of time and within a specified amount of 


key-off events. 
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If the ESIM switch does not close as specified, the test is considered inconclusive and the intrusive engine running 
test will be run during the next key-on cycle. This intrusive test will run on the next cold engine running condition. 


Conditions for running the intrusive test are: 


e After the vehicle is started, the engine coolant temperature must be within 10 C of ambient to indicate a cold 
start. 


e The fuel level must be between 12% and 88%. 
e The engine must be in closed loop. 
e Manifold vacuum must be greater than a minimum specified value. 


e Ambient temperature must be between 39 F and 98 F or 4 C and 37 C and the elevation level must be below 
8500 feet. 


The test is accomplished by the GPEC1 activating the purge solenoid to create a vacuum in the evaporative sys- 
tem. The GPEC1 then measures the amount of time it takes for the vacuum to dissipate. This is known as the 
vacuum decay method. If the switch opens quickly a large leak is recorded. If the switch opens after a predeter- 
mined amount of time, then the small leak matures. If the switch does not close, then a general evaporative failure 
is recorded. The purge monitor tests the integrity of the hose attached between the purge valve and throttle body/ 
intake. The purge monitor is a two stage test and it runs only after the evaporative system passes the small leak 
test. 


Even when all of the thresholds are met, a small leak won't be recorded until after the medium/large leak monitor 
has been run. This is accomplished by the GPEC1 activating the purge solenoid to create a vacuum in the evap- 
orative system. The GPEC1 then measures the amount of time it takes for the vacuum to dissipate. This is known 
as the vacuum decay method. If the switch opens quickly a large leak is recorded. If the switch opens after a pre- 
determined amount of time, then the small leak matures. If the medium/large leak test runs and the ESIM switch 
doesn't close, a general evaporative test is run. The purge solenoid is activated for approximately 10 seconds, 
increasing the amount of vacuum in the system. IF the ESIM switch closes after the extended purge activation, a 
large leak fault is generated. If the switch doesn't close, a general evaporative system fault is generated. 


The purge monitor tests the integrity of the hose attached between the purge valve and throttle body/intake. The 
purge monitor is a two stage test and it runs only after the evaporative system passes the small leak test. 


Stage one of the purge monitor is non-intrusive. GPEC1 monitors the purge vapor ratio. If the ratio is above а 
calibrated specification, the monitor passes. Stage two is an intrusive test and it runs only if stage one fails. During 
the stage two test, the GPEC commands the purge solenoid to flow at a specified rate to force the purge vapor ratio 
to update. The vapor ratio is compared to a calibrated specification and if it is less than specified, a one-trip failure 
is recorded. 


The ESIM switch stuck closed monitor checks to see if the switch is stuck closed. This is a power down test that 
runs at key-off; when the GPEC1 sees 0 rpm's, the purge solenoid is energized for a maximum of 30 seconds, 
venting any vacuum trapped in the evaporative system. If the switch opens or was open before the test began, the 
monitor passes. If the switch doesn't open, the monitor fails. This is a two-trip MIL. The star scan tool can be used 
to force the ESIM switch stick closed monitor to run. 


The GPEC1 also uses the ЕСІМ to detect a loose or missing gas cap. The ОРЕСТ controller looks for a change іп 
the fuel level (25% minimum) and then gas сар is loose or missing. If a medium/large leak is detected, a loose gas 
cap light illuminates and a pending one-trip fault code is set. On the СРЕСІ, this is a three-trip fault before the code 
matures 
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ТАЗК МАМАСЕН 
DESCRIPTION 


The PCM is responsible for efficiently coordinating the operation of all the emissions-related components. The PCM 
is also responsible for determining if the diagnostic systems are operating properly. The software designed to carry 
out these responsibilities is call the “Task Manager". 


OPERATION 


The Task Manager determines when tests happen and when functions occur. Many of the diagnostic steps required 
by OBD | must be performed under specific operating conditions. The Task Manager software organizes and pri- 
oritizes the diagnostic procedures. The job of the Task Manager is to determine if conditions are appropriate for 
tests to be run, monitor the parameters for a trip for each test, and record the results of the test. Following are the 
responsibilities of the Task Manager software: 

e Тез! Sequence 

e MIL Illumination 

e Diagnostic Trouble Codes (DTCs) 

e Trip Indicator 

e Freeze Frame Data Storage 

e Similar Conditions Window 


Test Sequence 


In many instances, emissions systems must fail diagnostic tests more than once before the PCM illuminates the 
MIL. These tests are known as 'two trip monitors.’ Other tests that turn the MIL lamp on after a single failure are 
known as "опе trip monitors.’ A trip is defined as Зап the vehicle and operate it to meet the criteria necessary to 
run the given monitor.’ 


Many of the diagnostic tests must be performed under certain operating conditions. However, there are times when 
tests cannot be run because another test is in progress (conflict), another test has failed (pending) or the Task 
Manager has set a fault that may cause a failure of the test (suspend). 
e Pending 
Under some situations the Task Manager will not run a monitor if the MIL is illuminated and a fault is stored 
from another monitor. In these situations, the Task Manager postpones monitors pending resolution of the 
original fault. The Task Manager does not run the test until the problem is remedied. 
For example, when the MIL is illuminated for an Oxygen Sensor fault, the Task Manager does not run the 
Catalyst Monitor until the Oxygen Sensor fault is remedied. Since the Catalyst Monitor is based on signals 
from the Oxygen Sensor, running the test would produce inaccurate results. 
• Conflict 
There are situations when the Task Manager does not run a test if another monitor is in progress. In these 
situations, the effects of another monitor running could result in an erroneous failure. If this conflict is present, 
the monitor is not run until the conflicting condition passes. Most likely the monitor will run later after the con- 
flicting monitor has passed. 
For example, if the Fuel System Monitor is in progress, the Task Manager does not run the catalyst Monitor. 
Since both tests monitor changes in air/fuel ratio and adaptive fuel compensation, the monitors will conflict with 
each other. 
e Suspend 
Occasionally the Task Manager may not allow a two trip fault to mature. The Task Manager will suspend the 
maturing of a fault if a condition exists that may induce an erroneous failure. This prevents illuminating the MIL 
for the wrong fault and allows more precise diagnosis. 
For example, if the PCM is storing a one trip fault for the Oxygen Sensor and the catalyst monitor, the Task 
Manager may still run the catalyst Monitor but will suspend the results until the Oxygen Sensor Monitor either 
passes or fails. At that point the Task Manager can determine if the catalyst system is actually failing or if an 
Oxygen Sensor is failing. 


MIL Illumination 


The PCM Task Manager carries out the illumination of the MIL. The Task Manager triggers MIL illumination upon 
test failure, depending on monitor failure criteria. 
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The Task Manager Screen shows both a Requested MIL state and an Actual MIL state. When the MIL is illuminated 
upon completion of a test for a good trip, the Requested MIL state changes to OFF. However, the MIL remains 
illuminated until the next key cycle. (On some vehicles, the MIL will actually turn OFF during the thirdgood trip) 
During the key cycle for the third good trip, the Requested MIL state is OFF, while the Actual MIL state is ON. After 
the next key cycle, the MIL is not illuminated and both MIL states read OFF. 


Diagnostic Trouble Codes (DTCs) 


With OBD Il, different DTC faults have different priorities according to regulations. As a result, the priorities deter- 
mine MIL illumination and DTC erasure. DTCs are entered according to individual priority. DTCs with a higher pri- 
ority overwrite lower priority DTCs. 


Priorities 
e Priority 0 —Non-emissions related trouble codes. 
e Priority 1 — One trip failure of a two trip fault for non-fuel system and non-misfire. (MIL Off) 
e Priority 2 — One trip failure of a two trip fault for fuel system (rich/lean) or misfire. (MIL Off) 
e Priority 3 — Two trip failure for a non-fuel system and non-misfire or matured one trip comprehensive com- 
ponent fault. (MIL On) 


e Priority 4 — Two trip failure or matured fault for fuel system (rich/lean) and misfire or one trip catalyst dam- 
aging misfire. Catalyst damage misfire is a 2 trip MIL. The MIL flashes on the first trip when catalyst damage 
misfire levels are present. (MIL On) 


Non-emissions related failures have no priority. One trip failures of two trip faults have low priority. Two trip failures 
or matured faults have higher priority. One and two trip failures of fuel system and misfire monitor take precedence 
over non-fuel system and non-misfire failures. 


DTC Self Erasure 


With one trip components or systems, the MIL is illuminated upon test failure and DTCs are stored. 

Two trip monitors are components requiring failure in two consecutive trips for MIL illumination. Upon failure of the 
first test, the Task Manager enters a maturing code. If the component fails the test for a second time the code 
matures and a ОТС is set. 

After three good trips the MIL is extinguished and the Task Manager automatically switches the trip counter to a 
warm-up cycle counter. DTCs are automatically erased following 40 warm-up cycles if the component does not fail 
again. 

For misfire and fuel system monitors, the component must pass the test under a Similar Conditions Window in order 
to record a good trip. A Similar Conditions Window is when engine RPM is within +375 RPM and load is within 
+20% of when the fault occurred. 


NOTE: It is important to understand that a component does not have to fail under a similar window of oper- 
ation to mature. It must pass the test under a Similar Conditions Window when it failed to record a Good 
Trip for DTC erasure for misfire and fuel system monitors. 


DTCs can be erased anytime with a scan tool. Erasing the DTC with the scan tool erases all OBD II information. 
The scan tool automatically displays a warning that erasing the DTC will also erase а! OBD | monitor data. This 
includes all counter information for warm-up cycles, trips and Freeze Frame. 


Trip Indicator 


The Trip is essential for running monitors and extinguishing the MIL. In OBD | terms, a trip is а set of vehicle 
operating conditions that must be met for a specific monitor to run. All trips begin with a key cycle. 


Good Trip 

The Good Trip counters are as follows: 
e Global Good Trip 
е Fuel System Good Trip 
• Misfire Good Trip 


e Alternate Good Trip (appears as a Global Good Trip on scan tool) 
e Comprehensive Components 
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e Major Monitor 
e Warm-Up Cycles 
Global Good Trip 


To increment a Global Good Trip, the Oxygen sensor and Catalyst efficiency monitors must have run and passed, 
and 2 minutes of engine run time. 


Fuel System Good Trip 
To count a good trip (three required) and turn off the MIL, the following conditions must occur: 
e Engine in closed loop 
e Operating in Similar Conditions Window 
e Short Term multiplied by Long Term less than threshold 
e Less than threshold for a predetermined time 


If all of the previous criteria are met, the PCM will count a good trip (three required) and turn off the MIL. 
Misfire Good Trip 
If the following conditions are met the PCM will count one good trip (three required) in order to turn off the MIL: 
e Operating in Similar Condition Window 
e 1000 engine revolutions with no misfire 
Alternate Good Trip 


Alternate Good Trips are used in place of Global Good Trips for Comprehensive Components and Major Monitors. 
If the Task Manager cannot run a Global Good Trip because a component fault is stopping the monitor from running, 
it will attempt to count an Alternate Good Trip. 


The Task Manager counts an Alternate Good Trip for Comprehensive components when the following conditions are 
met: 

e Two minutes of engine run time, idle or driving 

e No other faults occur 
The Task Manager counts an Alternate Good Trip for a Major Monitor when the monitor runs and passes. Only the 
Major Monitor that failed needs to pass to count an Alternate Good Trip. 
Warm-Up Cycles 


Once the MIL has been extinguished by the Good Trip Counter, the PCM automatically switches to a Warm-Up 
Cycle Counter that can be viewed on the scan tool. Warm-Up Cycles are used to erase DTCs and Freeze Frames. 
Forty Warm-Up cycles must occur in order for the PCM to self-erase a DTC and Freeze Frame. A Warm-Up Cycle 
is defined as follows: 

e Engine coolant temperature must start below and rise above 71? C (160? F) 

e Engine coolant temperature must rise by 4.5? C (40? F) 

e No further faults occur 


Freeze Frame Data Storage 


Once a failure occurs, the Task Manager records several engine operating conditions and stores it in a Freeze 
Frame. The Freeze Frame is considered one frame of information taken by an on-board data recorder. When a fault 
occurs, the PCM stores the input data from various sensors so that technicians can determine under what vehicle 
operating conditions the failure occurred. 


The data stored in Freeze Frame is usually recorded when a system fails the first time for two trip faults. Freeze 
Frame data will only be overwritten by a different fault with a higher priority. 


CAUTION: Erasing DTCs, either with the scan tool; or by disconnecting the battery, also clears all Freeze 
Frame data. 


Similar Conditions Window 


The Similar Conditions Window displays information about engine operation during a monitor. Absolute MAP (engine 
load) and Engine RPM are stored in this window when a failure occurs. There are two different Similar conditions 
Windows: Fuel System and Misfire. 
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FUEL SYSTEM 

e Fuel System Similar Conditions Window — An indicator that 'Absolute MAP When Fuel Sys Fail’ and 'RPM 
When Fuel Sys Failed' are all in the same range when the failure occurred. Indicated by switching from 'NO' 
to YES’. 
Absolute MAP When Fuel Sys Fail — The stored MAP reading at the time of failure. Informs the user at 
what engine load the failure occurred. 
Absolute MAP — A live reading of engine load to aid the user in accessing the Similar Conditions Window. 


• RPM When Fuel Sys Fail — The stored RPM reading at the time of failure. Informs the user at what engine 
RPM the failure occurred. 


e Engine RPM — A live reading of engine RPM to aid the user in accessing the Similar Conditions Window. 
Adaptive Memory Factor — The POM utilizes both Short Term Compensation and Long Term Adaptive to 
calculate the Adaptive Memory Factor for total fuel correction. 

Upstream O2S Volts — A live reading of the Oxygen Sensor to indicate its performance. For example, stuck 
lean, stuck rich, etc. 

e SCW Time in Window (Similar Conditions Window Time in Window) — A timer used by the PCM that 
indicates that, after all Similar Conditions have been met, if there has been enough good engine running time 
in the SCW without failure detected. This timer is used to increment a Good Trip. 

е Fuel System Good Trip Counter — A Trip Counter used to turn OFF the MIL for Fuel System DTCs. To 
increment a Fuel System Good Trip, the engine must be in the Similar Conditions Window, Adaptive Memory 
Factor must be less than calibrated threshold and the Adaptive Memory Factor must stay below that threshold 
for a calibrated amount of time. 

• Test Done This Trip — Indicates that the monitor has already been run and completed during the current trip. 

MISFIRE 
e Same Misfire Warm-Up State — Indicates if the misfire occurred when the engine was warmed up (above 71? 
C 160? F). 
In Similar Misfire Window — An indicator that 'Absolute MAP When Misfire Occurred' and 'RPM When Mis- 
fire Occurred’ are all in the same range when the failure occurred. Indicated by switching from "МО" to ’YES’. 
Absolute MAP When Misfire Occurred — The stored MAP reading at the time of failure. Informs the user at 
what engine load the failure occurred. 
Absolute MAP — A live reading of engine load to aid the user in accessing the Similar Conditions Window. 
• RPM When Misfire Occurred — The stored RPM reading at the time of failure. Informs the user at what 
engine RPM the failure occurred. 
e Engine RPM — A live reading of engine RPM to aid the user in accessing the Similar Conditions Window. 
e Adaptive Memory Factor — The POM utilizes both Short Term Compensation and Long Term Adaptive to 
calculate the Adaptive Memory Factor for total fuel correction. 
е 200 Rev Counter — Counts 0—100 720 degree cycles. 
• SCW Cat 200 Rev Counter — Counts when in similar conditions. 
е SCW FTP 1000 Rev Counter — Counts 0-4 when in similar conditions. 
• Misfire Good Trip Counter — Counts up to three to turn OFF the MIL. 
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INLET TUBEWATER PUMP-WORLD 

ENGINE ............................. 7-46 
INSIDE REAR VIEW MIRROR — .......... 23-100 
INSTRUMENT CLUSTER - ELECTRICAL 

DIAGNOSTICS ........................ 8J-2 
INSTRUMENT CLUSTER - SERVICE 

INFORMATION ....................... 8J-47 
INSTRUMENT PANEL BASE PANEL ....... 23-85 
INSTRUMENT PANEL UPPER PANEL ..... 23-81 
INSULATION - HOOD _.................. 23-64 
INTEGRATED CONTROL UNIT (ICU) ........ 5-325 
INTERNATIONAL SYMBOLS .............. 00-2 
INTERNATIONAL SYMBOLS ........... Intro.-7 
INTRUSION MODULE ................. 8093 
INTRUSION SENSOR - EXPORT ......... 80-95 
IOD: PUSE ИК ТКТ 8W-97-7 
JUMP STARTING ..................... 00-23 
KEY/LOOK CYLINDER .................. 81-55 
KNEE BLOCKER AIRBAG COVER ........ 80-388 
KNEE BLOCKER AIRBAG .............. 80-385 
KNOB-GEAR SHIFT ................... 21-78 
KUKE ИЕККЕ 2-11 
LAMPS/LIGHTING - EXTERIOR - 

ELECTRICAL DIAGNOSTICS. ............. 8L-2 
LAMPS/LIGHTING - EXTERIOR - 

SERVICE INFORMATION ............... 8L-72 
LAMPS/LIGHTING - INTERIOR - SERVICE 

ЇМЕОВМАТОМ...................... 81-124 
LAMPS/LIGHTING- INTERIOR ......... 81-116 

МЕ Ре 23-122, 23-63 

LEFT MULTI-FUNCTION SWITCH ......... 8L-99 
LEVER-PARKING BRAKE _............... 5-117 
LEVER-SHIFT CROSSOVER ............. 21-95 
LICENSE PLATE LAMP ............... 8L-104 
LIFTGATE LOCK MOTOR ............... 8N-51 
LIFTGATE UPPER MOLDING ........... 23-107 
LIFTGATE UPPER SIDE MOLDING ....... 23-106 
LIFIGATE. 2 е шыш аи sans 23-123 
ПЕТСАТЕ. SPOLER ................. 23-126 
LIGHT BAR _........................ 23-127 
LINEA/C DISCHARGE ................ 24-144 
LINEA/CLIQUD .................... 24-147 
LINEA/C SUCTION .................. 24-151 
UNK TOE eset dee peer EYE bn Ens 2-46 
LINK-TRAILING _....................... 2-49 
LOWER LIFTGATE TRIM W/ SPEAKER 23-109 
LOWER LIFTGATE TRIM W/CUT 

SPEAKER. со ое т кынк сынына 
LUBRICATION POINTS ................. 
LUBRICATION ......... 
MAINTENANCE SCHEDULES - 
MAINTENANCE SCHEDULES 
MANIFOLD FLOW VALVE 
MANIFOLD-EXHAUST 
MANIFOLD-INTAKE ..... 
MANUFACTURER PLATE 
MAP SENSOR ....................... 
MASTER CYLINDER _................... 
MECHANISM-GEAR SHIFT 
MECHANISM-SHIFT .................. 
MESSAGE CENTER .................... 
METRIC SYSTEM ................... 
MODULE - ANAL DRIVE CONTROL ...... 8E-203 
MODULE-ANTILOCK BRAKE ........... 8E177 
MODULEHEATED SEATS _.............. 8G64 
MODULE-POWERTRAIN CONTROL ...... 8E-185 
MODULE-REAR DRIVELINE .............. 3-51 
MODULE-STEERING CONTROL ......... 8E-191 
MODULE TRANSMISSION CONTROL 8E-193 
MODULE/FRAME ASSEMBLY ........... 23-205 
MOTOR-BLOWER _................... 24-109 


Description Group-Page 
MOTOR-SUNROOF - W/CONTROL UNIT. . 23-209 
MOTOR/MODULE - SUNROOF ........... 8N-68 
ГЕ 9-1515, 9-1623, 9-1733 
MOUNFLEFT .......... 9-1514, 9-1621, 9-1731 
Mesi 9-1516, 9-1624, 9-1734 

арии 9-1513, 9-1622, E 
"REI MEM -6 


ELECTRICAL ГІАСМОВТІСӨ.............. 8T-2 
NAVIGATION TELEOOMMUNICATION 
OCCUPANT CLASSIFICATION MODULE ... 


OCCUPANT RESTRAINT CONTROLLER... 80-392 
ОПЕ. појавни do desit eked на а 9-1626, 9-1736 
OL-A/C REFRIGERANT ............... 24-159 
OPENING DIMENSIONS ............... 23-221 
OUTLETS AIR за ssc em rini a seein abe 24-112 
PADS-FRONT BRAKE ................... 5-19 
PADS-REAR BRAKE .................... 5-23 
PAINT CODE, 22.22 emm металына 23-132 
PAINT TOUCH-UP ................... 23-133 
v bM 23-130 
PANEO uere 9-1519, 9-1630, 9-1740 
PARKING BRAKE: 0525522 ұзақтан 5-11 
PASSENGER AIRBAG COVER. .......... 80-401 
PASSENGER AIRBAG ................ 80-397 
PON МАМЕ ere i плова ео а adis 25-20 
PEDAL. гае ОРАУ -72 
PHASERS-CAMSHAFT ...9-1493, 9-1600, 9-1710 
PISTON в ROD-OONNECTING ...9-1610, 9-1720 
PLATE-CLUTCH DISC AND PRESSURE ..... 6-10 
PLATE-SUPPORT, BRAKE BACKING ....... 5-100 
PLUMBING: . алысады арысында 24-116 
POWER DISTRIBUTION CENTER. ....... 8W-97-8 
POWER DISTRIBUTION .............. 8W-97-2 
POWER FOLDAWAY MIRROR SWITCH - 

Dp ECC TIS 8N-61 
POWER LOCKS - ELECTRICAL 

DIAGNOSTICS... rne 8N-2 
POWER LOKS ааа ен dare жені 8N-44 
POWER MIRROR SWITCH - LHD ........ 8N-59 
POWER MIRRORS _ 2 cit eta ene wee di 8N-57 
POWER TOP - SUNROOF - SERVICE 

INFORMATION . : 1 ранч 8N-64 
POWER TRANSFER UNIT ............... 21-2 
POWER WINDOW SWITCH ............. 8N-77 
POWER WINDOWS: seus cic ee re emer 8N-76 
PROP ROD ASSEMBLY ............... 23-128 
РОМР incest: fin са retten mre ens 19-62 
РОМРЕОИЕ ee icon дыз 9-1521, 9-1634, 9-1744 
PUMP-WASHER-WINDSHIBLD .......... 8Р-45 
PUMP: WATER — ien temen 7-44 
QUARTER GLASS ................... 23-185 
RADIATOR: nensis ennt 7-42 
RADIO NOISE SUPPRESSION 

COMPONENTS... raten con 8A-141 
RADIO ` sels er ТЕГЕНЕ 8A-134 
RAIL AND FORKSHIFT ................ 21-98 
REAR BUMPER FASCIA ................. 13-8 
REAR BUMPER REINFORCEMENT ......... 13-9 
REAR CARGO LAMP _................. 8L-133 
REAR CENTER SEAT BR.T AND 

RETRACTOR авоари temps 80-402 
REAR DOOR GLASS .................. 23-44 
REAR DOOR LATCH STRIKER ........... 23-37 
REAR DOOR LATCH. сура eiaa ана 23-40 
REAR DOOR OUTSIDE HANDLE ......... 23-38 
REAR DOOR PLUGS оет 23-39 
REAR DOOR TRIM BOLSTER ........... 23-45 
REAR DOOR WINDOW REGULATOR ...... 23-47 
REAR DOOR 2524 заман катан ара 23-43 
REAR QUARTER PANEL TRIM ........... 23-92 
REAR SEAT BELT AND RETRACTOR ..... 80-404 
REAR SEAT BELT BUCKLE ............ 80-405 
REAR SUSPENSION ................... 2-38 
REAR WIPER MOTOR ................. 8R-32 
RECHVER-SATRLITE ................ 8A-147 
REFRIGERANT-AYC ................... 24-162 
RAAY | os wreak cles бр дана and равин 8W-97-10 
RELAY-HEATER UNIT _................. 24-171 
REMOTE KEYLESS ENTRY MODULE ...... 8N-52 
REMOTE KEYLESS ENTRY 

STRANGER анан Ен: 8N-53 
REMOTE SWITCHES. | iiec eme 8A-149 
REPLACEMENT BULBS ................ 04-16 
RESERVOIR е. еккен те көкей 19-87 
RESISTOR-BLOWER MOTOR ............ 24-71 
RESTRAINTS - ELECTRICAL 

DIAGINCSTICS.... а т tend 804 


PM 
Description Group-Page 
RESTRAINTS - SERVICE INFORMATION .. 80-348 
RIGHT MULTI-FUNCTION SWITCH ....... 8R-35 
RINGS-PISTON ........ 9-1508, 9-1615, 9-1725 
ROD-PISTON & CONNECTING .......... 9-1503 
НОТОН ИА а одаи 5-86 
SOUF PLATE-DOOR SILL ............. 23-104 
SCUFFPLATELIFTGATE SILL .......... 23-105 
SEAL- REAR CRANKSHAFT OL ......... 9-1718 


SEAL-CRANKSHAFT OIL FRONT. . 9-1499, 9-1606 
SEAL-CRANKSHAFT OIL REAR ...9-1501, 9-1608 


SEAL-DIFFERENTIAL CARRIER .......... 21-40 
SEAL-FRONT CRANKSHAFT OIL ........ 9-1716 
SEAL-HALFSHAFT LEFT SIDE .......... 21-466 
SEAL-HALFSHAFT RIGHT SIDE ......... 21-467 
SEAL-INPUT FLANGE. etn 3-81 
SEAL-LOWER BALL JOINT .............. 2-17 
SEAL-OUTPUT RANGE ................ 21-41 
SEAL-SUNROOF GLASS ............... 23-211 
SEAL-TORQUE CONVERTER ........... 21-464 
SEALER LOCATIONS ................. 23-227 
SEALS-AXLE SHAFT .................. 21-64 
SEALS-END СОМЕН: ................... 21-42 
SEALS-OUTPUT FLANGE ................ 3-83 
SEALS-SHIFT SHAFT ................. 21-102 
SEAT FRONT озык catia terian 23-137 
SEAT BACK - FRONT ................. 23-146 
SEAT BACK = REAR „аана 23-163 
SEAT BELT-TENSIONER ............... 80-407 
SEAT CUSHION - FRONT .............. 23-176 
SEAT CUSHION - REAR ............... 23-180 
SEATS аслам на eite dede дер 23-136 
SENSOR = ТЕМ 2.1 aie бана hi 22-68 
SENSOR ENGINE COOLANT TMP ........ 7-31 
SENSOR-ACCBLERATOR PEDAL 
POSITION) 2. ttt ЕЯ 14-56 
SENSOR-AMBIENT TEMPERATURE ...... 8M-17 
SENSOR-CAMSHAFT POSITION .......... 81-42 
SENSOR-DYNAMICS (ESP) ............. 5-307 
SENSOR-EVAPORATOR TEMPERATURE ‚ 24-73 
SENSOR-FRONT WHEEL SPEED ......... 5-309 
ЗВУЗОН-КМОСК: УА de Rr lake 81-56 
SENSOFEOXYGEN ЕР ИТТЕ 14-73 
SENSOR-REAR WHEEL SPEED .......... 5-313 
SENSOR-SEAT WHGHT ............... 80-408 
SENSOR-VEHICLE SPEED ............. 21-105 
SENSOR/SWITCH-ENGINE OIL PSI ...... 9-1525, 
9-1637, 9-1747 
SENTRY KEY REMOTE ENTRY MODULE ..80Q-100 
SHAETANPUT. eene nmm аа тынан 21-84 
SHAET-OUIPUT. 1.0. ЕЕ 21-91 
SHAET-PEOPELEER. | enlm pne 3-44 
SHAFT-SHIFT CROSSOVER ............. 21-96 
SHAFT-SHIFT SELECTOR .............. 21-100 
ЯА: ПИШУ ан йола 11-13 
SHIFT BEZEL - MANUAL .............. 23-113 
SHIFT BEZA- AUTOMATIC ............ 23-114 
SHOCK АЅЅВМВІҮ .................... 2-68 
SHOE AND LININGS-PARKING BRAKE .... 5-122 
SHOE AND LININGS-REAR DRUM BRAKE .. 5-27 
SHROUD-LOWER: isses 19-37 
SHROUD-UPPER, а te юлы 19-38 
SIDE СОМ. TRIM PANE. ............. 23-103 
SIDE REPEATER LAMP - EXPORT ....... 8L-107 
SIDE VIEW MIRROR. .................. 23-56 
DIREN |= EXPORT шышы ба еме дн 80-104 
SOLENOID-VARIABLE VALVE TIMING ..... 81-62 
SPARK PLUG „аа ннн 81-59 
SPEAKER AND GRILLE .......... 23-21, 23-49 
SPEAKER съ pde embeds 8А-151 
SPEED OONTRGE | ionem tet 8P-2 
SPLASH SHIELD-FRONT WHERLHOUSE ... 23-54 
SPLASH SHIBLD-REAR WHERLHOUSE .... 23-55 
SPRINGS & SEALS-VALVE ..... 9-1490, rre 
9. 
STARTER MOTOR .................... 8F-47 
STARTING: | ee nth ERR 8F-46 
STATIONARY GLASS ................. 23-184 
STEERING COLUMN CONTROL MCDULE 19-39 
STEERING COLUMN COVER ИР ......... 23-80 
SIEEHING WHEEL. iios 19-45 
STEERING. „анаан 19-2 
СІНІКЕН TIERE I 23-125 
STRUCTURAL ADHESIVE LOCATIONS 23-236 
STRUT ASSEMBLY || i. ele ce eerie nara ene 2-28 
STUDS-WHEEL MOUNTING FRONT ....... 22-89 
STUDS-WHEEL MOUNTING REAR ........ 22-90 
SUN VISOR? аса Т eie seht 23-117 
SUNROOF 5 аразды eek petas 23-192 


РМ 


Description Group-Page 
SUNSHADE _........................ 23-212 
SUPPORT-VISOR .................... 23-116 
SWITCH ари пао шышы 8P-4 
SWITCH-BAOKUP ГАМР_............... 21-65 
SWITCH-BRAKE FLUID LEVEL ............ 5-13 
SWITCHEESP ИЕ ЕЕЕ 5-322 
SWITCH-EVAP SYSTEM MONITOR ....... 25-28 
SWITCH-HEATED SEAT ................ 80-66 
SWITCH-REAR WINDOW DEFOGGER ..... 80-27 
SWITCH-STOP LAMP ................ 8L-108 
SWITCH-SUNROOF ................... 8N-71 
SYNCHRONIZER _.................... 21-103 
T355 MANUAL TRANSAXLE ............ 21-46 
TAIL LAMP. оные талоны tea acres 8L-112 
TAPPETS-VALVE ....... 9-1485, 9-1592, 9-1702 
TASK MANAGER ..................... 25-32 
TENSIONER-TIMING CHAIN ..... 9-1652, 9-1762 
TERMINAL ....................... 8W-01-20 
THERMAL GUARD _.................... 82.31 
THERMOSTAT ENGINE COOLANT ......... 7-34 
THROTTLE BODY ..................... 14-78 
TIE RHCD-GUTER.. iis у.н. 19-59 
TIMINGCHAIN TENSIONER ............ 9-1541 
TIRE PRESSURE MONITCRING - 

ELECTRICAL DIAGNOSIS. ............... 22-2 
TIRE PRESSURE MONITORING - 


SERVICE INFORMATION ............... 22-66 


Description Group-Page 
TIRES /............................. 22-80 
TIRES/WHEELS - SERVICE 
ІМЮОВМАПОМ....................... 22-55 
TORQUE REFERENCES .............. Intro.-10 
TOWING: Leser eth 00-25 
TRAFHC MESSAGE CENTER MCDULE 8T-58 
TRAILER TOWING .................... 04-17 
TRANSDUCER-NC PRESSURE. .......... 24-75 
TRANSMISSION RANGE SENSOR ....... 21-468 
TRANSMISSION ....................... 7-48 
TRANSPONDER - ТРМ ................ 22-77 
TRANSPONDER KEY ................. 80-106 
TROUGH зке ба кыйыша кк ина 23-214 
TROUGH-REAR BEARING OIL FEED ...... 21-94 
TUBE-AC VARIABLE ORIHCE .......... 24-163 
TUBE-CONDENSATION DRAIN .......... 24-164 
НЕ 5-99 
UNIVERSAL TRANSMITTER ............ 8M-11 
UPPER AND LOWER STEERING BEZEL .... 23-84 
UPPER CPILLAR TRIM ................ 23-91 
МАМЕ TIMING ...................... 9-1532 
VALVE-OIL PRESSURE RELIEF ..9-1526, 9- Та 
9- 
VALVE-PROPORTIONING ................ 5-82 
VALVES & SEATS-INTAKE/EXHAUST ....9-1489, 
9-1596, 9-1706 
VAPOR CANISTER ..................... 25-24 


INDEX 3 

Description Group-Page 
VEC АВВ. ....................... Intro.-15 
VEHICLE CERTIRCATION LABEL ....... Intro.-13 
VEHICLE IDENTIHCATION NUMBER .. . . Intro.-11 
VEHICLE THEFT SECURITY - 

ELECTRICAL DIAGNOSTICS ............. 80-3 
VEHICLE THEFT SECURITY - SERVICE 

INFORMATION. ...................... 8084 
WASHER NOZZLE .................... 8R-40 
WASHER RESERVOIR ................. 8R-48 
WELD LOCATIONS ................... 23-241 
WHEEL ALIGNMENT ................... 2-78 
WHEEL СОУМЕВ ...................... 22-87 
WHEEL CYLINDER - DRUM BRAKE ...... 5-106 
WHEELS ........................... 22-85 
WINDOW MOTOR .................... 8N-79 
WINDOW REGULATOR MODULE ........ 8N-80 
WINDSHIELD ....................... 23-187 
WIPER ARM ........................ 8R-51 
WIPER BLADE ....................... 8R-54 
WIPER MODULE ..................... 8R-55 
WIPERS/WASHERS - ELECTRICAL 

ПІАСМОВТІСӨ........................ 8R-2 
WIPERS/WASHERS - SERVICE 

INFORMATION. ...................... 8R-19 
WIRING DIAGRAM INFORMATION ..... 8W-01-2 


РМ 


Description 


BODY DIAGNOSTICS 
B1001-A/C SWITCH REQUEST INPUT 


Group-Page 


CIRQUIT LOW (OON). ................... 24-3 
B1002-A/C SWITCH REQUEST INPUT 

СВОИ HIGH (OON). нн 24-6 
B1016-REAR DEFROST SWITCH 


REQUEST INPUT CIRCUIT LOW (CON)... ... 24-12 
В1031-ЕМАРОВАТОВ АМ TEVIPERATURE 


SENSOR CIRCUIT LOW (СО\)............ 24-14 
B106B-REAR DEFROST CONTROL 

CIRQUIT LOW (ТІРМ) ......... ......... 80:3 
B106C-REAR DEFROST CONTROL 

ОНОМТ HIGH (ПРМ).................. 867 
B106D-REAR DEFROST CONTROL 

CIRQUIT OPEN (ПРМ) ........ ........ 86-12 
B1092-FRONT LEFT SEAT HEATER 

CONTROL CIRCUIT ЕСМ! ............... 8G-32 
B1094-FRONT LEFT SEAT HEATER 

CONTROL CIRCUIT ОРЕМ....... ....... 8G-36 
B1096-FRONT RIGHT SEAT HEATER 

CONTROL CIRCUIT LOW. ............... 86-40 
B1098-FRONT RIGHT SEAT HEATER 

CONTROL CIRCUIT ОРЕМ....... ....... 80-44 
В10В4-САВІМ HEATER 1 CONTROL 

CIRQUIT ШОМ/(ТІРМ).................. 24-17 
B10B5-CABIN HEATER 1 CONTROL 

CIROUIT HIGH (ТРМ). ................. 24-20 
B10B6-CABIN HEATER 1 CONTROL 

QIROUIT OPEN (ПРМ).................. 24-23 
B10B8-CABIN HEATER 2 CONTROL 

ОВОЛТ ШОМ(ТІРМ).................. 24-26 
B10B9-CABIN HEATER 2 CONTROL 

СВО HIGH (ТІРМ).................. 24-29 
B10BA-CABIN HEATER 2 CONTROL 

CIRQUIT OPEN (ПРМ). ................. 24-32 
B10BB — LEFT HEATED SEAT SWITCH 

INPUT CIRCUIT STUCK – CLUSTER ....... 8G-48 
B10BC — RIGHT HEATED SEAT SWITCH 

INPUT CIRCUIT STUCK - CLUSTER ....... 8G51 
B10BE-CONDENSER FAN CONTROL 

QIROUIT LOW (ПРМ).................. 24-48 
B10BF-CONDENSER FAN CONTROL 

CIROUIT HIGH (ТІРМ).................. 24-46 
B1000-CONDENSER FAN CONTROL 

QIROUIT OPEN (ПРМ). ................. 24-35 
B10CI-A/C SELECT SWITCH STUCK 

Тет) MEMOREM 24-10 
B10C2 — REAR DEFROST SWITCH STUCK 

— (ОО): На а датата fec audi 80-16 
B10E9-BLOWER MOTOR CONTROL 

CIRQUIT ШОМ/(ТІРМ).................. 24-37 
B10EA-BLOWER MOTOR CONTROL 

СВОИ HIGH (ТІРМ).................. 24-40 
B10EC-BLOWER MOTOR CONTROL 

CIRQUIT OVERCURRENT (ПРМ).......... 24-43 
B10ED-REAR DEFROST CONTROL 

CIRCUIT OVERCURRENT (ПРМ).......... 8G-18 
B10EE- CONDENSOR FAN CONTROL 

CIRCUIT OVERCURRENT (ПРМ).......... 24-50 
B123F-MENU SWITCH STUCK .............. 8-3 
B1265-TRIP/TOGGLE SWITCH STUCK ........ 8-4 
B1401-FRONT LEFT AUDIO SPEAKER 

QUTPUT ОВОЛТ1ОМ/................. 8А-4 
B1402-FRONT LEFT AUDIO SPEAKER 

OUTPUT CIRQUIT НОН................. 84-6 
B1403-FRONT LEFT AUDIO SPEAKER 

OUTPUT CIRCUIT ОРЕМ........ ........ 84-8 
B1405-FRONT RIGHT AUDIO SPEAKER 

OUTPUT ОНОЛТІОМ................ ВА-11 


Description Group-Page 
B1406-FRONT RIGHT AUDIO SPEAKER 

OUTPUT CIRCUIT НІСН. ....... ...... 8А-14 
B1407-FRONT RIGHT AUDIO SPEAKER 

OUTPUT СВОЛ OPEN. ............. 8A-16 
B1409-REAR LEFT AUDIO SPEAKER 

OUTPUT CIRQUIT ОМ. ....... ...... 8А-19 
B140A-REAR LEFT AUDIO SPEAKER 

OUTPUT CIRCUIT НІСН. ....... ...... 8А-22 
B140B-REAR LEFT AUDIO SPEAKER 

OUTPUT OROIT OPEN. ............. 8A-24 
B140D-REAR RIGHT AUDIO SPEAKER 

OUTPUT ОНОЛТІЮМ.............. 8A-27 
B140E REAR RIGHT AUDIO SPEAKER 

OUTPUT CIRCUIT НІСН. ....... ...... 8A-30 
B140F-REAR RIGHT AUDIO SPEAKER 

OUTPUT CIRQUIT OPEN. ............. 8A-32 


B1421-AUDIO CD READ ERROR’ 


INOPERABLE DISC. ................. 


B142F-SATELLITE RADIO ANTENNA NOT 
CONNECTED 


B1460-CHANNEL 1 AUDIO SPEAKER 
OUTPUT 


B1461-CHANNEL 1 AUDIO SPEAKER 


OUTPUT ОНОЛТІОМ........ ...... 


B1462-CHANNEL 1 AUDIO SPEAKER 


OUTPUT ОНОЛТНОН.............. 


B1464-CHANNEL 1 AUDIO SPEAKER 


OUTPUT CIRCUIT SHORTED TOGETHER. . . . 


B1465-CHANNEL 2 AUDIO SPEAKER 
OUTPUT 

B1466-CHANNEL 2 AUDIO SPEAKER 
OUTPUT 


B1467-CHANNEL 2 AUDIO SPEAKER 


OUTPUT CIRCUIT HIGH. ....... ...... 


B1469-CHANNEL 2 AUDIO SPEAKER 


OUTPUT CIRCUIT SHORTED TOGETHER. . .. 


B146A-CHANNEL 3 AUDIO SPEAKER 


OUTPUT CIRCUIT PERFORMANCE. ... .. 


B146B-CHANNEL 3 AUDIO SPEAKER 


OUTPUT ОНОЛТІОМ.............. 


B146C-CHANNEL 3 AUDIO SPEAKER 


OUTPUT CIRQUIT НІСН........ ...... 


B146D-CHANNEL 3 AUDIO SPEAKER 


OUTPUT CIRCUIT OPEN. ............. 


B146E-CHANNEL 3 AUDIO SPEAKER 


OUTPUT CIRCUIT SHORTED TOGETHER. . .. 


B146F-CHANNB. 4 AUDIO SPEAKER 
OUTPUT 


B1470-CHANNEL 4 AUDIO SPEAKER 


OUTPUT ОЋСЛТ ОМ. ....... ...... 


B1471-CHANNEL 4 AUDIO SPEAKER 


OUTPUT CIRCUIT НСН. ............. 


B1473-CHANNEL 4 AUDIO SPEAKER 


OUTPUT CIRCUIT SHORTED TOGETHER. . .. 


B1474-CHANNEL 5 AUDIO SPEAKER 


OUTPUT CIRCUIT PERFORMANCE. ... .. 


B1475-CHANNEL 5 AUDIO SPEAKER 
OUTPUT 


B1476-CHANNEL 5 AUDIO SPEAKER 


OUTPUT ОНОЛТНОН.............. 


B1477-CHANNEL 5 AUDIO SPEAKER 


OUTPUT CIRCUIT OPEN. ............. 


B1478-CHANNEL 5 AUDIO SPEAKER 


OUTPUT CIRCUIT SHORTED TOGETHER. . . . 


CIRQUIT PERFORMANCE. ... .. 


CIRQUIT PERFORMANCE. ... .. 


СЕЛО... ...... 


CIRQUIT PERFORMANCE. ... .. 


COROUIT LOW. ланчане 


DTC INDEX 1 


Description Group-Page 
B1479-CHANNEL 6 AUDIO SPEAKER 
OUTPUT CIRCUIT PERFORMANCE ....... 8A-102 
B147A-CHANNEL 6 AUDIO SPEAKER 
OUTPUT ОНОЛТІОМ................ 8А-103 
B147B-CHANNEL 6 AUDIO SPEAKER 
OUTPUT CIRCUIT HIGH ............... 8A-106 
B147C-CHANNEL 6 AUDIO SPEAKER 
OUTPUT CIRCUIT OPEN ....... ....... 8А-109 
B147D-CHANNEL 6 AUDIO SPEAKER 
OUTPUT CIRCUIT SHORTED TOGETHER . .8A-112 
B1609-PANEL DIMMER INPUT CIRCUIT/ 
PERFORMANCE ....................... 8J-5 
B1612-PANEL ILLUMINATION CONTROL 
OROIT sasaaa He 8J-6 
B1613-PANEL ILLUMINATION CONTROL 
QROUIT LOW. ....................... 8J-10 
B1615-PANEL ILLUMINATION CONTROL 
GIROUIT ОРЕХ MH 8J-13 
B161A-OOURTESY/DOME LAMP CONTROL 
ROUT iia Д dde c ыдар 8L-117 
B161E READING LAMP CONTROL 
ОНОЈ То а алати ipe detiene DE ed 8L-120 
B162B-LEFT LOW BEAM CONTROL 
GROUT LOW млр ov vt Rer Red 8L-3 
B162C-LEFT LOW BEAM CONTROL 
GROUT НЕН ТЕ 8L-5 
B162F-RIGHT LOW BEAM CONTROL 
СВО LOW елок рр сазана 8L-8 
B1630-RIGHT LOW BEAM CONTROL 
CIROUIT HGH ....................... 81-10 
B1633-LEFT Н! BEAM CONTROL CIRCUIT 
lo EE 8L-13 
B1634-LEFT Н! BEAM CONTROL CIRCUIT 
ic M HE 8L-15 
B1637-RIGHT HIGH BEAM CONTROL 
QRUNT LOW. aiiis eR Reed 8L-18 
B1638-RIGHT HI BEAM CONTROL 
(e|; о ng, [co ae cies dence кене нж экы 8L-20 
B163B-FRONT LEFT TURN CONTROL 
QROULT LOW... tenere 8L-23 
B163C-FRONT LEFT TURN CONTROL 
СВОИ HIGH .... ipe ev ERES 8L-25 
B163F-FRONT RIGHT TURN CONTROL 
QROUIT СМА... ааа ды а 81-28 
B1640-FRONT RIGHT TURN CONTROL 
CIROUIT HGH ....................... 8L-30 
B1643-REAR LEFT TURN CONTROL 
ОНОЛТТОМУ.. ресе даки 81-33 
B1644-REAR LEFT TURN CONTROL 
CIBOUIT HIGH sisse ehe 8L-35 
B1647-REAR RIGHT TURN CONTROL 
CIRCUIT OW ДРИНА e mtb Cased 8L-38 
B1648-REAR RIGHT TURN CONTROL 
CIROUIT HGH ....................... 8L-40 
B1659-FRONT FOG LAMP CONTROL 
OROUIT LOW. ....................... 8L-43 
B165C-PARK LAMP CONTROL CIRCUIT 
LOW сууу ырык кыза шұйайа шарына 81-45 
B165D-LEFT PARK LAMP CONTROL 
СВОИ HIGH о орма etd 8L-46 
B165E-PARK LAMP CONTROL CIRCUIT 
УЕР патио 8L-47 
B1660-FRONT FOG LAMP CONTROL 
GROUT HIGH а ed 


B1661-FRONT FOG LAMP CONTROL 
CIRGUIT OPEN рти br ter RS 


B1663-REAR FOG LAMP CONTROL 


ORGUIT EON: а RR 8L-53 
B1664-REAR FOG LAMP CONTROL 
НОЈ PlICFL „ъан 8L-55 
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B1667-REVERSE LAMP CONTROL 

ОВОЛТТОМ........................ 81-58 
B1668-REVERSE LAMP CONTROL 

ОВОЈ AIGH аа ee bx 8L-60 
B1669-REVERSE LAMP CONTROL 

АРСШТ ОРЕМ ........... ........... 81-62 
B1 m LAMP CONTROL CIRCUIT 

"—O—— 8L-63 

ВІ 2 LAMP CONTROL CIRCUIT 

ка ТТТ 81-65 
B1 Е STOP LAMP CONTROL CIRCUIT 

ЖОЕ A АИ КҮ 81-68 

E DRIVER DOOR LOOK/UNLOOK 

SWITCH CIRCUIT PERFORMANCE ......... 8N-3 
B1801 DRIVER DOOR LOCK/UNLOCK 

SWITCH GIROUIT LOW – CLUSTER. ... .... 8N-7 
B1934—DRIVER DOOR LOCK/UNLOCK 

SWITCH CIRCUIT STUCK – CLUSTER... ... 8N-10 
B1A20-PREARM TIMEOUT ................ 804 
В1А24-КЕҮ NOT PROGRAMMED .......... 8030 
B1A25-INVALID КЕҮ .................... 8031 
B1A26-MAXIMUM NUMBER CF KEYS 

РНСОВАММЕЮ...................... 80-33 
B1427-SKREEM PROGRAMMING 

РЕНЮВМАМСЕ...................... 8034 
B1A28-ECM MISMATCH WITH SKIM ........ 80-35 
B1A29-SKIM BASESTATION MISMATCH... ... 80-37 
B1A2A-KEY 1 COMMUNICATION ERROR .. ..80-39 
B1A2B-KEY 2 COMMUNICATION ERROR .. ..8Q41 
B1A2C-KEY З COMMUNICATION ERROR .. ..80-43 
B1A2D-KEY 4 COMMUNICATION ERROR .. ..80-45 


B1A2E-KEY 5 COMMUNICATION ERROR. ..... 8Q47 
В1А2Е-КЕҮ 6 COMMUNICATION ЕННОН...... 80-49 
B1A30-KEY 7 COMMUNICATION ERROR. ..... 8051 
B1A31-KEY 8 COMMUNICATION ERROR. ..... 80-53 
B1A35-UNIDENTIHED KEY 


COMMUNICATION ERROR. ...... ....... 8055 
B1A3C-INTERNAL SIREN BATTERY .......... 8Q5 
B1A3D-SIREN BATTERY TAMPER / LOSS 

OF POWER: SUPPLY... spo te а 8Q7 
BIA3ESIREN / ПМ МІЅМАТСН. . .......... 80:10 
B1A3F-ITM ARMING SEQUENCE 

PERFORMANCE ren reete 80411 


AIRBAG SQUIB 1 CIRCUIT 
ШОН бај лл ва erp ERR 809 


Беда Pasay а ОЛ ОЛЛО 80-13 

B1B03- DRIVER E SQUIB 1 CIRCUIT 
дано 80-17 

B1 E DRIVER л SQUIB 2 CIRCUIT 
креда hae du dodge ides Ена 80-21 


Bi = AIRBAG SQUIB 2 CIRCUIT 
ШОН. ROTER ERE DEM: 80-25 


"—————— arcane 80-29 
B1B07-DRIVER AIRBAG SQUIB 2 CIRCUIT 
SHORTED TOCETHER......... neier eneg 80-33 
B1B08-PASSENGER AIRBAG SQUIB 1 
CIBOUI EON... и орга аа 80-37 
B1B09-PASSENGER AIRBAG SQUIB 1 
CGROUILT HICH: ен к ИЛ d 80-40 
B1BOA-PASSENGER AIRBAG SQUIB 1 
СВОЛ ОРЕМ...................... 80-43 
B1BOB-PASSENGER AIRBAG SQUIB 1 
CIRCUIT SHORTED TOGETHER..... ..... 80-47 
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B1BOC-PASSENGER AIRBAG SQUIB 2 

GROUT LOW... acrem t nme Red 80-50 
B1BOD-PASSENGER AIRBAG SQUIB 2 

ARCOT FI GEL cC: i oett 80-52 
B1BOE-PASSENGER AIRBAG SQUIB 2 

CIROUIT OPEN ........... ........... 80-55 
B1BOF- PASSENGER AIRBAG SQUIB 2 

CIRCUIT SHORTED TOGETHER..... ..... 80-59 
B1B10-DRIVER KNEE BOLSTER SQUIB 

GROUT LOW. Cm 80-62 
B1B11-DRIVER KNEE BOLSTER SQUIB 

GROUT HIGH ius ево 80-65 
B1B12-DRIVER KNEE BOLSTER SQUIB 

CIROUIT ОРАМ ........... ........... 80-68 
B1B13-DRIVER KNEE BOLSTER SQUIB 

CIRCUIT SHORTED TOGETHER..... ..... 80-72 
B1B18-LEFT SIDE CURTAIN SQUIB 1 

OROUT LON. ал coi кер ЕЕ ында 80-75 
B1B19-LEFT SIDE CURTAIN SQUIB 1 

ОВАЛ НІВ ЕРИ eats rem eed 80-78 
B1B1A-LEFT SIDE CURTAIN SQUIB 1 

CIROUIT ОРАМ ........... ........... 80-81 
B1B1B-LEFT SIDE CURTAIN SQUIB 1 

CIRCUIT SHORTED TOGETHER..... ..... 80-85 
B1B20-RIGHT SIDE CURTAIN SQUIB 1 

GROUT LOW, ада левая 80-88 
B1B21-RIGHT SIDE CURTAIN SQUIB 1 

GROUT HIGH сравни аар 80-91 
B1B22-RIGHT SIDE CURTAIN SQUIB 1 

(e| ol rior REPE 80-94 
B1B23-RIGHT SIDE CURTAIN SQUIB 1 

CIRCUIT SHORTED TOGETHER..... ..... 80-98 
B1B28-1ST ROW DRIVER SEAT BELT 

PRETENSIONER CIRCUIT LOW. .... ... 80-101 
B1B29-1ST ROW DRIVER SEAT BELT 

PRETENSIONER CIRCUIT HIGH. ....... 80-104 
B1B2A-1ST ROW DRIVER SEAT BELT 

PRETENSIONER CIRCUIT СРЕМ ....... 80-107 
B1B2B-1ST ROW DRIVER SEAT BELT 

PRETENSIONER CIRCUIT SHORTED 

ТОСЕТНЕА ............ .......... 80-111 


B1B2C-1ST ROW PASSENGER SEAT BELT 


PRETENSIONER CIRCUIT LOW. ....... 


B1B2D-1ST ROW PASSENGER SEAT BELT 


PRETENSIONER CIRCUIT HIGH. ....... 


В1В2Е-15Т ROW PASSENGER SEAT BELT 


PRETENSIONER CIRCUIT OPEN ....... 


B1B2F-1ST ROW PASSENGER SEAT BELT 
PRETENSIONER CIRCUIT SHORTED 


ТОСЕПНЕН ТКТ 


B1B70-UP-FRONT LEFT SATELLITE 


ACCELERATION SENSOR INTERNAL... . 


B1B71-UP-FRONT RIGHT SATELLITE 


ACCELERATION SENSOR INTERNAL... . 


B1B72-LEFT SIDE SATELLITE 


АСОН ЕНАПОМ SENSOR 1 INTERNAL.. .. 


B1B73-LEFT SIDE SATELLITE 


ACCELERATION SENSOR 2 INTERNAL... . 


B1B75-RIGHT SIDE SATELLITE 


ACCELERATION SENSOR 1 INTERNAL.. .. 


B1B76-RIGHT SIDE SATELLITE 


AOOELERATION SENSOR 2 INTERNAL. . .. 


B1B78-PASSENGER SEAT WEIGHT 
SENSOR 3 - LEFT FRONT 


B1B79-PASSENGER SEAT WEIGHT 
SENSOR 3 - LEFT FRONT INPUT 


АРОЈТЦОМ........... ......... 


B1B/A-PASSENGER SEAT WEIGHT 
SENSCR 3 - LEFT FRONT INPUT 


СВОЛ HIGH. ................... 


РМ 
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B1B7D-PASSENGER SEAT WEIGHT 

SENSOR 2 - RIGHT FRONT 

РЕНЮОВМАМСЕ..................... 80-159 
B1B7E-PASSENGER SEAT WEIGHT 

SENSCR 2 - RIGHT FRONT INPUT 

CIRCUIT ЦОМ. .......... ........... 80-163 
B1B7F-PASSENGER SEAT WEIGHT 

SENSOR 2 - RIGHT FRONT INPUT 

ОНОИТНОСН...................... 80168 


B1B83-PASSENGEH SEAT WEIGHT 

SENSCR 4 - LEFT REAR INPUT 

OROUIT LON 522. аса откеннен 80-176 
B1B84-PASSENGER SEAT WEIGHT 

SENSOR 4 - LEFT REAR INPUT 

OROIT HIGH: „аъ rente rtl 80-181 


B1B87-PASSENGER SEAT WEIGHT 


B1B88-PASSENGER SEAT WEIGHT 
SENSOR 1 - RIGHT REAR INPUT 
ARGUIT LOW ое anna ed 80-189 


B1B89-PASSENGER SEAT WEIGHT 
SENSOR 1 - RIGHT REAR INPUT 


CIRCUIT НН. ..................... 80-194 
B1BBC-DRIVER SEAT TRACK POSITION 

SENSOR CIRCUIT PERFORMANCE ....... 80-198 
B1B8D-DRIVER SEAT TRACK POSITION 

SENSOR ОВОЛТ1ОЛ................ 80:201 
B1B8E-DRIVER SEAT TRACK POSITION 

SENSOR CIRCUIT НОН............... 80-205 
B1B91-DRIVER SEAT TRACK POSITION 

SENSOR CONAGURATICN MISMATCH. . . .80-210 
B1B92-PASSENGER SEAT TRACK 

POSITION SENSOR CIRCUIT 

PERFORMANCE ..................... 80212 
B1B93-PASSENGER SEAT TRACK 

POSITION SENSOR CIRCUIT LOW... .... 80215 
81894-РАЗЗЕМСЕН SEAT TRACK 

POSITION SENSOR CIRCUIT НОН... ... 80-220 
B1B97-PASSENCER SEAT TRACK 

POSITION SENSOR CONFIGURATION 

МІМАТСН........................ 80225 
B1BA3-DRIVER SEAT TRACK POSITION 

SOCOM a dn sien dee nace need 80227 
B1BA4-PASSENGER SEAT TRACK 

POSITION SENSOR (OOM) ...... ...... 80-228 
B1BA5-AIRBAG SQUIB CONFIGURATION 

MISMATCH. са тъ edad 80229 
В1ВА6-ООСОРАМТ CLASSIFICATION 

Ш\ОЕТЕНММЕР.................... 80:231 
В!ВА7-ООСИРАМТ CLASSIRCATION 

SYSTEM VERIRCATION REQUIRED... ... 80-232 
B1BA8-OOM SYSTEM QUT OF 

CALIBRATION'NOT CALIBRATED... .... 80-237 
ВИВАА-ООСИРАМТ CLASSIFICATION 

MODULE CONRGURATICN MISMATCH. . . .80-240 
B1BB8-SRS WARNING INDICATOR 

STATUS МІЅМАТСН. ................. 80235 
B1BBA-PASSENGER SEAT WEIGHT 

SENSOR SUPPLY QAROUIT . ...... 80-243 
B1BBB-PASSENGER SEAT WEIGHT 

SENSOR INPUTS SHORTED TOGETHER . . .80-246 
B1BBC-OCS NEGATIVE SYSTEM WEIGHT... . .80-249 
B1BBD-OCM CURRENT CONFIGURATION 

TABLE UNPROGRAMMED. ............. 80-253 
B1BC7-DEPLOYMENT DATA RECORD 

ОИ Ие КИЕМ TEN 80254 


B1BC8-PASSENGER SEAT WEIGHT 
SENSORS PERFORMANCE ............. 80-255 


РМ 
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B1C2F- PASSENGER AIRBAG INDICATOR 

STATUS МЇ$МАТСН.................. 80-259 
B2101-IGNITION RUN/START INPUT 

OROIT EON... ons ао excite a 80-261 
B2101-IGNITION RUN/START INPUT LOW . . . .8Q-57 
B2102-IGNITION RUN/START INPUT 

ОВОЛПНСН. оаза га retis 80-266 
B2102-IGNITION RUN/START INPUT HIGH. . . .8Q-60 
B210A-SYSTEM VOLTAGE LOW ............ 8Q63 
B210B-SYSTEM VOLTAGE НСН............ 8067 
B210D-BATTERY VOLTAGE ГОМУ. ........... 8J-16 
B210D-BATTERY VOLTAGE LOW .......... 80-268 
B210D-BATTERY VOLTAGE LOW. ........... 8069 
В210Е-ВАТТЕНҮ МОЛАСЕНОН............ 8J-17 
Be10E BATTERY VOLTAGE HIGH .......... 80271 
B210E BATTERY VOLTAGE HIGH. ........... 80-72 
B212C-IGNITION RUN/START INPUT 

CIRQUIT ОРЕМ. ..................... 80-273 
B212D-IGNITION RUN ONLY INPUT 

CIRQUIT OPEN. ..................... 80-277 
B2143-UGDO ENABLE CONTROL CIRCUIT .. . .8J-18 
B2144-UGDO ENABLE CONTROL CIRCUIT 

LON авва ER 8J-21 
B2145-UGDO ENABLE CONTROL CIRCUIT 

PIG MEMO ЕКСЕ 80-24 
B2146-UGDO ENABLE CONTROL CIRCUIT 

"E 8J-27 

B2181- HEATED SEAT MODULE POWER 

SUPPEY LOW сь аана 8С-54 
B2182- HEATED SEAT MODULE POWER 

SUPPLY НОҢ........................ 8G-56 
B2201-CALIBRATION МІ5МАТОН.......... 80-281 
B2204-ECU CONRGURATION MISMATCH .. . .8Q-74 
B2205-ORIGINAL VIN MISSING/ 

МІЗМАТОН........................ 80-282 
B2205-ORIGINAL VIN MISSING/ 

MISMATCH: газ ал њи rer eA наны 80-75 
B2206-CURRENT ММ MISSING/ 

МІ5МАТОН........................ 80283 
B2206-CURRENT ММ MISSING/ 

МІ5МАТСН.......................... 8012 
B2207-OCCUPANT RESTRAINT 

CONTROLLER INTERNAL 1...... ...... 80-286 
B2208-OCCUPANT RESTRAINT 

CONTROLLER INTERNAL 2...... ...... 80-287 
B2209-OCCUPANT RESTRAINT 

CONTROLLER INTERNAL 3............ 80-288 
В220А-СООУРАМТ RESTRAINT 

CONTROLLER INTERNAL 4...... ...... 80-289 
В220В-ООСУРАМТ RESTRAINT 

CONTROLLER ARING STORED ENERGY. .80-290 
B220C-OOCUPANT RESTRAINT 

CONTROLLER ACCELEROMETER 1 

INTERNAL 2% ры тылады Сейд 80291 
B220D-COCUPANT RESTRAINT 

CONTROLLER ACCELEROMETER 2 

INTERNAL ааа адан 80-292 
B2212-COCUPANT CLASSIFICATION 

MODULE INTERNAL. ................. 80-293 
B221A-HEATED SEAT MODULE INTERNAL . . . .8G-57 
B2222-SATELLITE RADIO RECEIVER 

INTERNALS 5 diris ороо оноо 8А-115 
B2224-SKREEM INTERNAL ....... ....... 8077 
B2228-SKREEM INTERNAL - ВКЕ 

БЕСНУНЯ.. Pr 8078 
B2229-SKREEM INTERNAL - SKIM 

ІММОНІШ2ЕН........................ 8079 
B222A- VEHICLE LINE MISMATCH ..... ..... 8013 
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B223C-INTRUSION TRANSCEIVER 

MODULE INTERNAL .................. 80-14 
B223D-OOCUPANT CLASSIFICATION 

MODULE DTC PRESENT ....... ....... 80-296 
B2304-WIPER PARK SWITCH INPUT 

QROUIT ОМ... cece ee eee eee 8R3 
B2305-WIPER PARK SWITCH INPUT 

CIROUIT HIGH. ........... ............ 8R-6 
B231B-REAR WIPER MOTOR CONTROL 

CIRCUIT EON... oreet ан 8R-14 
B231C-REAR WIPER MOTOR CONTROL 

CIRCUIT НЕН салатка ect 8R-15 
B231F- FRONT/REAR WASHER MOTOR 

CONTROL QIROUIT ЦОМ................ 8R-8 
B2320-FRONT/REAR WASHER MOTOR 

CONTROL CIRQUIT НОН.............. 8R-11 
B2324-HEADLAMP WASHER MOTOR 

CONTROL GIROUIT НСН....... ....... 8R-16 
B2325-HEADLAMP WASHER MOTOR 

CONTROL CIRQUIT СРЕМ.............. 8R-17 
B2336-HORN CONTROL CIRCUIT LOW 

БЕ ОИС БО РИ 8H3 
B2337-HORN CONTROL CIRCUIT HIGH 

(ПРМ) os rere seem оба 8H-6 
B2338-HORN CONTROL CIRCUIT OPEN 

(ТІРМ).............................. 8H-9 
B2339 - HORN SWITCH STUCK - ОСМ ... ... 8H-13 
B2371-HORN CONTROL CIRCUIT 

OVERCURRENT (ПРМ)................ 8H-16 
BODY VERIRCATION TEST - VER 1 ........ 8E-174 
00077- LOW TIRE PRESSURE .............. 22-3 
С1501-ПВЕ PRESSURE SENSOR 1 

INTERNAL оаа донан 22-5 
C1502-TIRE PRESSURE SENSCR 2 

ІМТЕНМАІ............................ 22-7 
C1503-TIRE PRESSURE SENSCR 3 

UNUE aN. .......а ааа. 22-9 
C1504-TIRE PRESSURE SENSOR 4 

INTERNAL 1... cesses athena dead 22-11 
C1506-LEFT FRONT TIRE PRESSURE 

TRIGGER MODULE PERFORMANCE... .... 22-13 
C1508-LEFT REAR TIRE PRESSURE 

TRIGGER MODULE PERFORMANCE ....... 22-16 
C1509-RIGHT REAR TIRE PRESSURE 

TRIGGER MODULE PERFORMANCE ....... 22-19 
C150A-LEFT FRONT TIRE PRESSURE 

TRIGGER MODULE VOLTAGE HIGH. ... .... 22-22 
C150C-LEFT REAR TIRE PRESSURE 

TRIGGER MODULE VOLTAGE HIGH........ 22-25 
C150D-RIGHT REAR TIRE PRESSURE 

TRIGGER MODULE VOLTAGE HIGH. ... .... 22-28 
C151D-TIRE PRESSURE SENSOR 

LOCATION ОМРЕВЕТЕММО.............. 22-31 
SKREEM/SKIM VERIFICATION. ............. 80:82 
ТРМ VERIRCATION .......... .......... 22-53 
U0001-CAN C BUS ЧАВСИТ................ 8E-4 
U0019-CAN В ВИ5...................... 8E11 
U0019-CAN ВВИ5.................... 80-299 
00019-САМ B ВОЅ...................... 80-80 
U0019-CAN B BUS-OOM ................ 80-297 
U0019-CAN B BUS - IM ................ 8Q15 
U0019-CAN В ВОЅ .......... .......... 8А-116 


U0020-CAN B BUS OFF PERFORMANCE . . . .8А-118 
U0020-CAN B BUS OFF PERFORMANCE . . . .80-301 


U0020-CAN B BUS OFF 
PERFORMANCE- ORG ........ ........ 80-303 
U0021-CAN B BUS (+) СВСЛП OPEN ... ... 8Е-16 


U0022-CAN В BUS (+) GROUIT LOW. ... .... ВЕ-19 
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0114-1067 COMMUNICATION WITH 
FINAL DRIVE CONTROL MODULE (ALL 
WHEEL DRIVE CONTROL MODULE) 
(ДИЛ: эу уба a beter od ae ceed 


U0121-LOST COMMUNICATION WITH 
ANTI-LOCK BRAKE SYSTEM (ABS) 


U0121-LOST COMMUNICATION WITH 
ANTILOCK BRAKE MODULE ........ 


U0126-LOST COMMUNICATION WITH 
STEERING ANGLE SENSOR (SAS) . . . . 


U0141-LOST COMMUNICATION WITH 


FRONT CONTROL MODULE (ПРМ).... 


U0141-LOST COMMUNICATION WITH 
FRONT CONTROL MODULE (TOTALLY 
INTEGRATED POWER MODULE... . 

U0141-LOST COMMUNICATION WITH 
FRONT CONTROL MODULE ........ 

0141-1067 COMMUNICATION WITH 
FRONT CONTROL MODULE (ПРМ - 
TOTALLY INTEGRATED POWER 
МООЦГЮ ............. ........ 


U0141-LOST COMMUNICATION WITH 
FRONT CONTROL MODULE. ........ 


U0151-LOST COMMINICATION WITH 


OCCUPANT RESTRAINT CONTROLLER. . .. 


U0151-LOST COMMUNICATION WITH 
OCCUPANT RESTRAINT CONTROLLER 
(ОНО MEC CO 

U0151-LOST COMMUNICATION WITH 
ООСОРАМТ RESTRAINT CONTROLLER. 


U0151-LOST COMMUNICATION WITH 


OCCUPANT RESTRAINT CONTROLLER .. .. 


U0151-LOST COMMUNICATION WITH 
OCCUPANT RESTRAINT CONTROLLER 


U0154-LOST COMMINICATION WITH 


OCCUPANT CLASSIRCATION MODULE. . . . 


U0154-LOST OOMMUNICATION WITH 
OCCUPANT CLASSIFICATION MODULE 


U0154-LOST COMMUNICATION WITH 


ООСОРАМТ CLASSIFICATION MODULE. . . . 


U0154-LOST COMMUNICATION WITH 


OCCUPANT CLASSIFICATION MODULE .. . . 


U0154—LOST COMMUNICATION WITH 
ООСОРАМТ CLASSIFICATION MODULE 


CLUSTERIONN авари eme 
U0155-LOST OOMMUNICATION WITH 

CLUSTER/OON 
U0155-LOST COMMUNICATION WITH 

QLUSTERIOIN .................. 


QEUSTENQUN... ne herr сеэ 
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е LET COMMUNICATION WITH 


U0159-LOST COMMUNICATION WITH 
PARKING ASSIST CONTROL MODULE. . .. 


U0161-LOST COMMUNICATION WITH 

COMPASS MODULE ................... 8-30 
U0164-LOST COMMUNICATION WITH 

HVAC CONTROL MODULE....... ....... 8J-32 
U0164-LOST COMMUNICATION WITH 

HVAC CONTROL MODULE ............. 80-305 
U0167-LOST COMMUNICATION WITH 

INTRUSION TRANSCEIVER CONTROL 

MODULE (ПМ)...................... 8E-65 


U0167-LOST COMMUNICATION WITH 
INTRUSION TRANSCEIVER CONTROL 
MODULE: ase бырына EE неки 8J-32 


U0167-LOST COMMUNICATION WITH 
INTRUSION TRANSCEIVER CONTROL 


U0168-LOST COMMUNICATION WITH 

VEHICLE SECURITY CONTROL 

MODULE (SKREEMWOM) .............. 8E-68 
U0168-LOST COMMUNICATION WITH 

УЕНО Е SECURITY OONTROL 

MODULE (SKREEM/WOM) ....... ....... 8J-33 


U0168-LOST COMMUNICATION WITH 

VEHICLE SECURITY CONTROL 

MODULE (ЭКВЕЕМЛМОМ).............. 80-305 
U0168-LOST COMMUNICATION WITH 

VEHICLE SECURITY CONTROL 

MODULE (ӘКВЕБМ/МСМ).............. 80:18 
U0169-LOST COMMUNICATION WITH 

SUNROOF OONTROL MODULE. ......... 80-305 
U0170-LOST COMMUNICATION 

W/UP-FRONT LEFT SATELLITE 

ACCELERATION ЗЕМЕСА............... 80-306 


U0171-LOST COMMUNICATION 
W/UP-FRONT RIGHT SATELLITE 


U0172-LOST COMMUNICATION W/LEFT 
SIDE SATELLITE ACCELERATION 


U0173-LOST COMMUNICATION W/LEFT 
SIDE SATELLITE ACCELERATION 
ЭЕМ 80-321 


U0175-LOST COMMUNICATION W/RIGHT 
SIDE SATELLITE ACCELERATION 


U0176-LOST COMMUNICATION W/RIGHT 
SIDE SATELLITE ACCELERATION 
SENSOR 2) os ата Rooke, ақысы аза 80-331 


RADIOS ———— 8А-119 
ВАСО Em 8E71 
plo Er 8J-33 
RADIO: аса линка Mask decas hated 80-336 


i Plo 8018 
U0186-LOST COMMUNICATION WITH 

AUDIO AMPLIRER (АМР) ....... ....... 8E74 
U0186-LOST COMMUNICATION WITH 

AUDIO АМРИНЕВ ................... 8А-119 
U0186-LOST COMMUNICATION WITH 

AUDIO АМРЦЦНЕН.................... 8J-33 
U0186-LOST COMMUNICATION WITH 

AUDIO AMPLIAER ......... ......... 80-336 
U0186-LOST COMMUNICATION WITH 

AUDIO АМРИНЕВЕ. ......... .......... 80:18 
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U0195-LOST OOMMUNICATION WITH 

SDAR.......... КЕК ST 84-120 
U0195-LOST OOMMUNICATION WITH 

SDARS (SATELLITE RECEIVER) ..... ..... 8Е-77 
U0195-LOST OOMMUNICATION WITH 

SDARS ......... uses ид eu Ed 8J-33 
U0195-LOST OOMMUNICATION WITH 

SDARS. ........ Боа АЙНЫН 80-336 
U0195-LOST COMMUNICATION WITH 

SDARS......... —H rm 80-18 
U0196-LOST OOMMUNICATION WITH 

VEHICLE ENTERTAINMENT CONTROL 

MODULE: scs areas heat dee Ribes 80-336 
U0197-LOST COMMINICATION WITH 

HANDS FREE MODULE. ............... 84-120 
U0197-LOST COMMUNICATION WITH 

HANDS FREE PHONE MODULE (HAM)... ... 8Е-80 
U0197-LOST OOMMUNICATION WITH 

HANDS FREE PHONE MODULE ..... ..... 8J-33 
U0197-LOST COMMUNICATION WITH 

HANDS FREE PHONE MODULE. . ... ..... 80-336 
U0197-LOST OOMMUNICATION WITH 

HANDS FREE РНОМЕ.................. 8018 
U0199-LOST COMMINICATION WITH 

DRIVERS DOOR МОРЏЕ.............. 84-120 
U0199-LOST OOMMUNICATION WITH 

DRIVER DOOR MCDULE (LEFT 

WINDOW REGULATOR MODULB).... .... 80-336 
U0199-LOST COMMUNICATION WITH 

DRIVER DOOR MODULE. ............... 8J-33 
U0199-LOST COMMUNICATION WITH 

DRIVER DOOR MODULE ............... 8Q-19 
U0200-LOST COMMINICATION WITH 

PASSENGER DOOR MODULE........... 8A-120 
U0200-LOST COMMUNICATION WITH 

PASS DOOR MODULE (RIGHT 

WINDOW REGULATOR MODULB).... .... 80-336 
U0200-LOST COMMUNICATION WITH 

PASSENGER DOOR МООЦЕЕ............ 8J-33 
U0200-LOST COMMUNICATION WITH 

PASSENGER DOOR MODULE. ........... 80-19 
U0201-LOST OOMMUNICATION WITH 

LEFT REAR DOOR MODULE. ........... 80-336 
U0202-LOST COMMUNICATION WITH 

RIGHT REAR DOOR MODULE..... ..... 80-337 
U0208-LOST COMMUNICATION WITH 

HEATED SEAT CONTROL MODULE....... 80-337 
U0208-LOST COMMUNICATION WITH 

HEATED SEATS CONTROL MODULE ....... 8J-34 


U0209-LOST COMMUNICATION WITH 


U0212-LOST COMMUNICATION WITH 

SOM - САМВ. esee hee 80-337 
U0212-LOST COMMUNICATION WITH 

SOW ИИ 8J-37 
U0231-LOST COMMUNICATION WITH 

RAIN SENSING МОЛШЕ.............. 80-337 
U0241-LOST COMMUNICATION WITH 

AUTO HIGHBEAM HEADLAMP 

CONTROL MODULE. ................. 80-337 
U1008-LIN 1 ВОХ... e 8J-40 
U1105-CAN B SIGNAL MISSING. ........... 8E83 
U1106-CAN C SIGNAL MISSING. ........... 8E-86 
U1107-ECU IN SINGLEWIRE MODE .... .... 8E92 
U1108-ADDITIONAL CAN В ЕСИ 

DETECTED: iud nete bob LENS de ada 8E97 
U110D-LOST COMMUNICATION WITH 

SECURITY SIREN... ee e ii 80-20 
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U1114-LOST COMMUNICATION WITH 
LEFT FRONT TIRE PRESSURE TRIGGER 
MODUE ЕТЕГІ 22-35 
U1116-LOST COMMUNICATION WITH 
LEFT REAR TIRE PRESSURE TRIGGER 
MODULE ЕНЕГЕ 22-40 
U1117-LOST COMMUNICATION WITH 
RIGHT REAR TIRE PRESSURE 
TRIGGER MODULE. ................... 22-45 
U113B-LOST COMMUNICATION WITH 
SWITCH BANK МОЈЕ. ............... 82-43 
U1414-IMPLAUSIBLE/MISSING ECU 
OONAGURATION РАТА. ............... 80-338 
U1415-IMPLAUSIBLE/MISSING VEHICLE 
OONAGURATION РАТА. ............... 80-339 
U1416-IMPLAUSIBLE SECURITY SIREN 
SIGNAL ВЕСЕМЕр.................... 80-25 
* AIRBAG SYSTEM VERIRCATION TEST - 
{ууулу дыкты. ner eres rd 80-340 
* ALL DOCRS FAIL TO LOOK AND 
2,109, ЕЕ ТІГІ 8М-29 
* ALL DOORS FAIL ТОЦССК.............. 8N-36 
* ALL PASSENGER DOORS FAIL TO LOOK 
AND UNLOCK кылу кызгыл рала 8N-32 
* ALL PASSENGER DOORS FAIL TO 
ОШО За eie derent tette tns 8N-34 
* ALL PASSENGER DOORS UNLOCK 
CONTROL CIRCUIT PERFORMANCE ....... 8N-13 
* BOTH DIAGNOSTIC CAN C (4) AND 
DIAGNOSTIC САМ C (-) CIRCUITS 
OPEN ИИ оа 8E114 
* DIAGNOSIS AND CHECKOUT 
PROCEDURE FOR SEAT WEIGHT 
SENSORS ccc Eats br ub ад 80-341 
* DIAGNOSTIC CAN С (4) AND/OR 
DIAGNOSTIC CAN C (-) CIRCUITS НОН. .8E-102 
* DIAGNOSTIC CAN С (+) CIRCUIT LOW .. ..8Е-106 
8E110 


( 
* DIAGNOSTIC CAN C (+) CIRCUIT ОРЕМ... 
( 


* DIAGNOSTIC CAN C (+) SHORTED TO 
DIAGNOSTIC САМ С (-)................ 8E-104 


* DIAGNOSTIC CAN C (-) GIROUIT LOW .. ..8E108 
* DIAGNOSTIC CAN C (-) СВОЛТ OPEN .. ..8E-112 
* DOOR LOOK CONTROL свалт 

PERFORMANCE - CLUSTER ...... ...... 8N-19 
* DRIVER DOOR FAILS TO LOCK AND 

ІСІ: QNEM OMNEM 8N-25 
* DRIVER DOOR FAILS TO UNLOCK .... .... 8N-38 
* DRIVER DOOR UNLOCK CONTROL 

CIRCUIT PERFORMANCE ............... 8N-16 
* NO RESPONSE FROM ABS (ANTILOCK 

BRAKE МО В. нн 8E117 
* NO RESPONSE FROM ALL WHEEL 

DRIVE CONTROL (AWD) MODULE... .... 8E124 
* NO RESPONSE FROM АМР (АМРИНЕВ). .8E121 
* МО RESPONSE FROM CON (CLUSTER) .. . .8E-128 
* NO RESPONSE FROM ЕСМ (ENGINE 

OONTROL MODULE) - DIESEL..... ..... 8E-132 
* NO RESPONSE FROM НЕМ (HANDS 

FREE МОРЦГВ). ..................... 85-135 
* МО RESPONSE FROM ITM (INTRUSION 

TRANSCHVER MODULE)....... ....... 8E-138 
* NO RESPONSE FROM СОМ (ООСЏРАМТ 

CLASSIFICATION МОРИЦУ ............ 8Е 141 
* NO RESPONSE FROM ORC (ООСОРАМТ 

RESTRAINT CONTROLLER) ...... ...... 8E-145 
* NO RESPONSE FROM POM 

(POWERTRAIN CONTROL MODULE) 

я И 8E-149 
* NO RESPONSE FROM ВАРО. ........... 8E-153 


РМ 
Description Group-Page 
“КО RESPONSE FROM SDAR (SATELLITE 
RECBIVER)- рада ры ано 8Е-156 
“КО RESPONSE FROM ТСМ 
(TRANSMISSION CONTROL MODULE) 
(СУЛ) ола вани сара ро ли Е 163 
"МО RESPONSE FROM THE STEERING 
ANGLE SENSOR (5А6)................ 8E-159 
*NO RESPONSE FROM TIPM (TOTALLY 
INTEGRATED POWER MODULE) .... .... 8Е 167 
* МО RESPONSE FROM WOM (SENTRY 
KEY REMOTE ENTRY MODULE).......... 8Е-170 
* ООСЏРАМТ CLASSIFICATION MODULE 
SYSTEM VERIFICATION TEST ..... ..... 80-345 
* ONE PASSENGER DOOR FAILS TO LOOK 
AND'UNLQUK. iis ИКЕ 8N-22 
* ONE SECONDARY DOOR LOCK 
INCPERATIVE – RHD ОМУ.............. 8N-40 
* STORED LOST COMMUNICATION DTCS .. ..22-50 
* STORED LOST COMMUNICATION ОТС .. ..8E-99 
CHASSIS DIAGNOSTICS 
ABS VERIRCATION TEST ........ ........ 5-298 
ABS-INTERMITTENT CONDITION. ........... 5-132 
СИЕ BRAKE PEDAL SWITCH 1 CIRCUIT 
MU URL ИИТ 5-133 
о FLUID LEVEL CIROUIT LOW. . . .5-136 
C1008-BRAKE FLUID LEVEL CIRCUIT 
НОН EREMO ap пива ава ни 5-139 
C100A-LEFT FRONT WHEEL SPEED 
SENSOR ОНОМТ.................... 5-143 
C1011-LEFT FRONT WHEEL SPEED 
SENSOR SIGNAL ERRATIC 
РЕВЕОВМАМ№СЕ. .......... ........... 5-148 
C1014-LEFT FRONT WHEEL SPEED 
COMPARATIVE PERFORMANCE. .... ..... 5-151 
C1015-RIGHT FRONT WHEEL SPEED 
SENSOR QIROUIT .......... .......... 5-153 
C101C-RIGHT FRONT WHEEL SPEED 
SENSOR SIGNAL ERRATIC 
PERFORMANCE. .......... ........... 5-158 
C101F-RIGHT FRONT WHEEL SPEED 
COMPARATIVE PERFORMANCE..... ..... 5-161 
C1020-LEFT REAR WHEEL SPEED 
SENSOR ОҢОЈТ.......... .......... 5-163 
C1027-LEFT REAR WHEEL SPEED 
SENSOR SIGNAL ERRATIC 
РЕНЮНМАМСЕ...................... 5-168 
C102A-LEFT REAR WHEEL SPEED 
COMPARATIVE PERFORMANCE. .... ..... 5-171 
C102B-RIGHT REAR WHEEL SPEED 
SENSOR AROUIT .................... 5-173 
C1032-RIGHT REAR WHEH. SPEED 
SENSOR SIGNAL ERRATIC 
РЕҢЕОНМАМКСЕ...................... 5-178 
C1035-RIGHT REAR WHEEL SPEED 
COMPARATIVE PERFORMANCE. .... ..... 5-181 
C1038-REAR WHEEL SPEED SENSOR 
QROUIT LOW. ....................... 5-183 
C1039-REAR WHEEL SPEED SENSOR 
QROUIT HIGH ....................... 5-186 
C1041-LEFT FRONT TONE WHEEL 
РЕВЕОНМАКСЕ...................... 5-189 
oe RIGHT FRONT TONE WHEEL 
ANCE од Atenas Rha ake а 5-190 
C1 pide REAR ТОМЕ WHEEL 
РЕВЕОВМАМ№СЕ. .......... ........... 5-191 
C1044-RIGHT REAR TONE WHEEL 
РЕНЮВМАМСЕ...................... 5-192 


C1046-LEFT FRONT WHEEL PRESSURE 
PHASE MONITORING. ........ ......... 5-193 


Description Group-Page 
C1047-RIGHT FRONT WHEEL PRESSURE 
PHASE MONITORING. ................. 5-196 
C1048-LEFT REAR WHEEL PRESSURE 
PHASE МОМТОНІМО.................. 5-199 
C1049-RIGHT REAR WHEEL PRESSURE 
PHASE MONITORING. . ....... ......... 5-202 
С1073-АВЅ PUMP MOTCR CONTROL 
(РОМ о а 5-205 
C1078-TIRE REVOLUTIONS RANGE 
РЕВЮОВМАМСЕ...................... 5-209 
C107C-BRAKE PEDAL SWITCH 1/2 STUCK. . . .5-210 
C107D-BRAKE PEDAL SWITCH 1/2 
CORRELATION erri samara mes 5-212 
C1210-G SENSCR INPUT CIRCUIT 
РЕВЮВМАМСЕ...................... 5-214 
C1219-STEERING ANGLE SENSOR 
ERRATIC PERFORMANCE ............... 5-217 
C121A-STEERING ANGLE SENSOR NOT 
INITIALIZED ......................... 5-221 
C121C- TORQUE REQUEST SIGNAL 
DENIED... conet rere Reed 5-222 
C121D-BRAKE PRESSURE SENSOR 
је с өт MEARUM 5-223 
С121Е-ВВАКЕ PRESSURE SENSCR 
COMPARATIVE PERFORMANCE. .... ..... 5-224 
C1221-BRAKE PRESSURE SENSOR/AOCEL 
PEDAL POSITION SENSOR 
OORRBELATION..... bero бр нива 5-225 
C1231-DRIVE TEST: STEERING ANGLE 
SENSOR. ........................... 5-227 
C1232-DRIVE TEST: PRESSURE SENSOR .. ..5-229 
C1234—DRIVE TEST: SENSOR CLUSTER 
INSTALLATION ....................... 5-230 
C1238-DRIVE TEST: UNSUCCESSRUL ........ 5-231 
C123A-ESP SYSTEM SENSORS 
САЦВВАТІОМ........................ 5-232 
C123B-ESP SYSTEM CONTROL ТОО 
EON нъ pb ratem Re read 5-233 
C123C-DYNAMICS SENSOR MOUNTING’ 
INSTALLATION PERFORMANCE . .... ..... 5-234 
C123F-STEERING ANGLE SENSCR 
COMPARATIVE PERFORMANCE. .... ..... 5-237 
C1240-STEERING ANGLE SENSOR 
OVERTRAVEL PERFORMANCE. ........... 5-239 
C1242-G SENSCR INPUT SIGNAL 
РЕВЕОВМАМСЕ...................... 5-241 
C1243-G SENSOR NOT INITIALIZED .... .... 5-242 
C2100-BATTERY VOLTAGE LOW. ........... 5-243 
C2111—SENSCR SUPPLY 1 VOLTAGE 
OROULT LOW... nolo ирт ваза 5-245 
C2112-SENSCR SUPPLY 1 VOLTAGE 
QRCUT RIGT she Eis 5-246 
C2114-DYNAMICS SENSCR SUPPLY 
VOLTAGE ТОМ... му ee mans 5-247 
C2115-DYNAMICS SENSCR SUPPLY 
МОЛАСЕНОН........... ........... 5-251 
C2116-ABS PUMP MOTOR SUPPLY LOW 
VOETAGE оса члена ete 5-253 
C2200-ANTI-LOCK BRAKE MODULE 
INTERNAL задали dena previa 5-257 
C2204-DYNAMICS SENSOR INTERNAL... ... 5-258 
eee ANGLE SENSOR 
ЕЕРЕЕ 5-261 
1 ООМАСОВАПОМ 
МІЗМАТСН.......................... 5-262 
U0002-CAN C BUS ОБЕ PERFORMANCE. ..... 5-263 
U0100-LOST COMMUNICATION WITH 
ЕОМРОМ MEE 5-267 
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Description Group-Page 
U0101-LOST COMMUNICATION WITH 
ТОМ GA PONENS otic Easel 5-269 

U0114-LOST COMMUNICATION WITH 

FINAL DRIVE MODULE (TIPM)............ 5-271 
U0125-LOST COMMUNICATION WITH 

DYNAMICS 5ЕМӘОВ.................. 5-273 
U0141-LOST OOMMUNICATION WITH 

FRONT CONTROL MODULE (ТРМ). ... .... 5-277 
U0146-LOST COMMUNICATION WITH 

CENTRAL GATEWAY ......... ......... 5-279 
U0401-IMPLAUSIBLE DATA RECEIVED 

FROM ЕСМІРОМ. „ега 5-281 
U1003-ESP CAN C BUS PERFORMANCE. ..... 5-282 
U1104-CAN C BUS CRC PERFORMANCE .. ..5-287 
U140E-IMPLAUSIBLE VEHICLE 

CONFIGURATION РАТА RECHVED.... .... 5-291 
U1501-IMPLAUSIBLE MESSAGE DATA 

LENGTH RECHVED FROM EOM/POM.. .. ... 5-293 
U1502-IMPLAUSIBLE MESSAGE DATA 

LENGTH RECEIVED FROM ТОМ.......... 5-295 
U1503-IMPLAUSIBLE MESSAGE DATA 


LENGTH RECEIVED FROM ПРМ (ПРМ). . 


POWERTRAIN DIAGNOSTICS 
B10B3 - CABIN HEATER 1 CONTROL 


. .5-297 


GROUT. ои epe ce Rete PRAE 9-1402 
В10В7 - CABIN HEATER 2 CONTROL 

ORO DUMP PESCE 9-1403 
B1C32- AIRBAG DEPLOYMENT DETECTED . .9-1404 
B2189-IGNITION START CONTROL 

ORGUIT BIG... шен кык Бай кайын 9-1405 
EOM VERIRCATION ТЕЗТ................ 9-1438 
РОООА-ВАМК 1 CAMSHAFT 1 POSITION 

SLOW RESPONSE. 2222.-222. km mh nen s] 9-7 
РОООВ-ВАМК 1 CAMSHAFT 2 POSITION 

SLOW RESPONSE ..................... 9-11 
P0010-BANK 1 CAMSHAFT 1 POSITION 

ACTUATOR CIROUIT ОРЕ ............... 9-15 
P0011-BANK 1 CAMSHAFT 1 POSITION 

TARGET PERFORMANCE ................ 9-18 
P0013-BANK 1 CAMSHAFT 2 POSITION 

ACTUATOR CIROUIT ОРА ............... 9-22 
P0014-BANK 1 CAMSHAFT 2 POSITION 

TARGET PERFORMANCE ................ 9-25 
P0016-CRANKSHAFT-CAMSHAFT TIMING 

MISALIGNMENT-BANK 1 SENSOR 1. ... .... 9-29 
P0016-CRANKSHAFT / CAMSHAFT 

TIMING MISALIGNMENT. ............... 9-943 
P0017-CRANKSHAFT-CAMSHAFT TIMING 

MISALIGNMENT-BANK 1 SENSOR 2. ... .... 9-33 
Р0031-СР SENSOR 1-1 HEATER CIRCUIT 

|o, — —— PS 9-37 


НОН EE 9-41 


ыыр аре ec qase edu а ұта dp dus 9-45 

B СР SENSOR 1-2 HEATER CIRCUIT 

НОН iac imr e 9-49 
P0045 - TURBOCHARGER BOOST 

CONTROL CIROUIT/OPEN ....... ....... 9-948 
P0047 - TURBOCHARCER BOCST 

CONTROL GIROUIT LOW. ............... 9-952 
P0048 - TURBOCHARCER ВООБТ 

CONTROL GIROUIT HIGH ............... 9-956 
P0071-AMBIENT AIR TEMPERATURE 

SENSOR PERFORMANCE. ............... 9-51 
P0071-AMBIENT AIR TEMPERATURE 

SENSOR PERFROMANCE ............... 9-959 
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P0072-AMBIENT AIR TEMPERATURE 
SENSOR CIRCUIT ОМ. ................. 9-55 
P0072-AMBIENT АВ TEMPERATURE 
SIGNAL VOLTAGE TOO LOW ...... ...... 9-963 
P0073-AMBIENT AIR TEMPERATURE 
SENSOR CIRCUIT HICH ................. 9-59 
P0073-AMBIENT AIR TEVIPERATURE 
SIGNAL МОЛАСЕТСОНОН............ 9-966 
Ыш MASS AIR FLOW SENSOR 
ЖЕК ТТТ 9-969 
rica MASS AIR FLOW SENSOR CIRCUIT 
бл И IEEE: 9-975 
юв MASS АВ FLOW SENSOR CIRCUIT 
В 9-980 
m d FOLD ABSOLUTE PRESSURE 
SENSOR РЕРКОВМАМСЕ................ 9-63 
P0107-MANIFOLD ABSOLUTE PRESSURE 
SENSOR ОНОЛТІОМ,................. 9-70 
P0108-MANIFOLD ABSCLUTE PRESSURE 
SENSOR CIRCUIT HICH ................. 9-75 
Р0111-ІМТАКЕ AIR TEMPERATURE 
SENSOR РЕВЕОВМАМЕ................ 9-79 
P0112-INTAKE AIR TEMPERATURE 
SENSOR ОНОЛТІОМ,................. 9-83 
P0112-INTAKE AIR TEMPERATURE 
SENSOR ОРСОТЦОМ........ ........ 9-984 
Р0113-ІМТАКЕ AIR TEMPERATURE 
SENSOR CIRCUIT HICH ................. 9-87 
Р0113-ІМТАКЕ AIR TEMPERATURE 
SENSOR CIRCUIT НСН................ 9-987 
P0116-ENGINE COOLANT TEMPERATURE 
SENSOR РЕВЕОВМАМЕ................ 9-91 
P0117-ENGINE COOLANT TEMPERATURE 
SENSOR CIRCUIT ГО\М.................. 9-95 
P0117-ENGINE COOLANT TEMPERATURE 
SENSOR ОНОЛТІОМ................. 9-992 
P0118-ENGINE COOLANT TEMPERATURE 
SENSOR CIRCUIT НСН................ 9-995 
P0118-ENGINE COOLANT TEMPERATURE 
SENSOR CIRCUIT HICH ................. 9-99 
P0119-ENGINE COOLANT TEMPERATURE 
SENSOR GIROUIT 1 INTERMITTENT/ 
ЕВВАПС............................ 9-103 
P0121-THROTTLE POSITION SENSCR 1 
РЕНЕОВМАККЕ...................... 9-107 
P0122-THROTTLE POSITION SENSCR 1 
COROULTIUON...... di eem ees 9-114 
P0123-THROTTLE POSITION SENSCR 1 
CIROUIT HIGH ....................... 9-120 
P0125-INSUFHICIENT ООО АМТ TEMP 
FOR CLOSED-LOOP FUEL CONTROL ... ... 9-125 
P0128-THERMOCSTAT RATIONALITY ........ 9-1000 
P0128-THERMCSTAT RATIONALITY .... .... 9-126 
P0129-BAROMETRIC PRESSURE OUT OF 
ВАМСЕ(ОМ........................ 9-128 
РО1З1-ОР SENSOR 1/1 CIROUIT LOW ... ... 9-134 
P0132-C? SENSOR 1/1 QIRCUIT HIGH ... ... 9-138 
РО133-ОР SENSOR 1/1 SLOW RESPONSE... . .9-143 
P0135-C2 SENSOR 1/1 HEATER 
РЕВЕОВМАМСЕ...................... 9-148 
РО137-ОР SENSOR 1/2 CIROUIT LOW ... ... 9-151 
P0138-C? SENSOR 1/2 CIROUIT HIGH ... ... 9-155 
P0139-C? SENSOR 1/2 SLOW RESPONSE... . .9-160 
РО141-ОР SENSOR 1/2 HEATER 
РЕВЕОВМАМСЕ...................... 9-165 
P0171-FUEL SYSTEM 1/1 LEAN. ..... ...... 9-168 
P0172-FUEL SYSTEM 1/1 RICH ...... ...... 9-173 


Description Group-Page 
P0182-FUEL TEMPERATURE SENSOR 

QROUIT ПОМ. ани... 9-1004 
P0183-FUEL TEMPERATURE SENSOR 

GROUT HIGH ae totes chee давана 9-1007 
P0196-ENGINE OIL TEMPERATURE 

SENSOR PERFORMANCE ............... 9-178 
P0197-ENGINE OIL TEMPERATURE 

SENSOR СВОЛТ ЕОМ/................ 9-182 
P0198-ENGINE OIL TEMPERATURE 

SENSOR CIRCUIT HIGH... ........ 9-186 
P0201-FUEL INJECTOR 1 CIRCUIT / OPEN . .9-1012 
P0201-FUEL INJECTOR 1 CIRCUIT/CPEN .. ..9-190 
P0202-FUEL INJECTOR 2 CIRCUIT / OPEN . .9-1017 
P0202-FUEL INJECTOR 2 CIRQUIT/OPEN .. . .9-193 
P0203-FUEL INJECTOR З CIRCUIT / OPEN . .9-1022 
P0203-FUEL INJECTOR З CIROUIT/CPEN .. . .9-196 
P0204-FUEL INJECTOR 4 CIRCUIT / OPEN . .9-1027 
P0204-FUEL INJECTOR 4 CIRCUIT/CPEN .. . .9-199 
P0221- THROTTLE POSITION SENSOR 2 

CIRCUIT PERFORMANCE ............... 9-202 
P0222- THROTTLE POSITION SENSOR 2 

СОРОМ: а ERES 9-209 
P0223-THROTTLE POSITION SENSCR 2 

ОВО FII GEL seas tea 9-215 
P0234- TURBOCHARGER OVERBOOST 

ООМОТОМ............ ............ 9-1032 
в BOOST PRESSURE SENSCR 

право buone du 9-1035 

о BOOST PRESSURE 

SENSOR CIRCUIT ЕОМ................ 9-1039 
P0238- TURBO BOOST PRESSURE 

SENSOR CIRCUIT HIGH ............... 9-1045 


P0262-FUEL INJECTOR 1 CIRCUIT HIGH. ..... 9-224 
P0263-CYLINDER 1 CONTRIBUTION/ 
BALANCE 


P0268-FUEL INJECTOR З CIRCUIT HIGH. ..... 9-240 
P0269-CYLINDER 3 CONTRIBUTION/ 
BALANCE 


P0272-CYLINDER 4 CONTRIBUTION/ 
———— Баш 9-1056 

P0299- TURBOCHARGER UNDERBOOST 

CONDITION ssi cid at aiei endl да 9-1058 
P0300-MISHRE DETECTED .............. 9-1061 
P0300-MULTIPLE CYLINDER MISHFE ... ... 9-252 
P0301-CYLINDER 1 MISHRE .............. 9-259 
P0301-MISHRE DETECTED CYLINDER #1... .9-1064 
P0302-CYLINDER 2 MISHRE .............. 9-266 
P0302-MISHRE DETECTED CYLINDER #2. . . .9-1067 
P0303-CYLINDER 3 MISHRE .............. 9-273 
P0303-MISHRE DETECTED CYLINDER #3. . . .9-1070 
P0304-CYLINDER 4 MISHRE .............. 9-280 
P0304-MISHRE DETECTED CYLINDER #4. . . .9-1073 
P0315-NO CRANK SENSOR LEARNED ... ... 9-287 
P0325-KNOCK SENSOR 1 ОНОЛТ.......... 9-290 
P0335-CRANKSHAFT POSITION SENSOR 

GROUT разцвета teretes 9-1076 
P0335-CRANKSHAFT POSITION SENSOR 

РОШ Та аза me oe te ovate 9-294 


PM 
Description Group-Page 
P0336-CRANKSHAFT POSITION SENSCR 
PERFORMANCE. .......... ........... 9-301 
P0339-CRANKSHAFT POSITION SENSOR 
INTERMITTENT. ..................... 9-1084 
P0339-CRANKSHAFT POSITION SENSOR 
ІМТЕВМІТТЕМТ ...................... 9-308 
P0340-CAMSHAFT POSITION SENSCR 
CIROUIT-BANK 1 SENSOR 1 ...... ...... 9-311 
P0340-CAMSHAFT POSITION SENSCR 
GROUT за ње полезнее 9-1092 
P0341-CAMSHAFT POSITION SENSOR 
PERFORMANCE BANK 1 SENSOR 1........ 9-319 
P0344-CAMSHAFT POSITION SENSCR 
INTERMITTENT — BANK 1 SENSOR 1.. ..9-1100 
P0344-CAMSHAFT POSITION SENSCR 
INTERMITTENT-BANK 1 SENSOR 1........ 9-327 
P0351-IGNITION ООП. 1 GIROUIT ..... ..... 9-332 
P0352-IGNITION COIL 2 CIRCUIT ..... ..... 9-335 
P0353-IGNITION ООП. З GIROUIT ..... ..... 9-338 
P0354-IGNITION ООП. 4 GIROUIT ..... ..... 9-341 
P0365-CAMSHAFT POSITION SENSOR 
CIROUIT-BANK 1 SENSOR 2 ...... ...... 9-344 
P0366-CAMSHAFT POSITION SENSOR 
PERFORMANCE BANK 1 SENSOR 2........ 9-352 
P0369-CAMSHAFT POSITION SENSOR 
INTERMITTENT-BANK 1 SENSOR 2........ 9-360 
P0383-CLOW PLUG CONTROL MODULE 
CONTROL АВСИТ ЦОМ.............. 9-1108 
P0383-GLOW PLUG CONTROL MODULE 
CONTROL CIRCUIT ОМ. ...... ....... 9-1291 
P0401- EGR SYSTEM PERFORMANCE... ... 9-1111 
P0402- EGR EXCESSIVE FLOW DETECTED . .9-1112 
P0403-ECR SOLENOID CIRCUIT OPEN... ... 9-1113 
P0420-CATALYST 1/1 EFHCIENCY .......... 9-364 
P0440-GENERAL EVAP SYSTEM FAILURE .. ..9-366 
P0441-EVAP PURGE SYSTEM 
РЕНЮОВМАМСЕ...................... 9-374 
P0443-EVAP PURGE SOLENOID CIRCUIT .. ..9-378 
P0444-EVAP PURGE SOLENOID CIRCUIT 
ОРЕМ. арналан аа Das iba не 9-382 
P0452-EVAP PRESSURE SWITCH STUCK 
CLOSED. cessa aate ЕН TÉ 9-385 
P0455-EVAP SYSTEM LARGE LEAK .... .... 9-389 
P0456-EVAP SYSTEM SMALL LEAK .... .... 9-394 
P0457-EVAP SYSTEM — LOOSE FUEL 
алш dod dcus dtes ЖА 9-400 
Ров. EVAP PURGE SOLENOID CIRCUIT 
NDERIT 9-401 
юш EVAP PURGE SOLENOID CIRCUIT 
Dc MORD 9-405 
бү LEVE. SENSCR 1 
РЕНЮОВМАМСЕ...................... 9-409 
P0462-FUEL LEVEL SENSOR 1 LOW 
GROUT a senten ТЕҢ бешш ди dated 9-413 
P0463-FUEL LEVEL SENSOR 1 HIGH 
АСОТ ыы ағылды Matha mba анны 9-416 
P0480-COOLING FAN 1 CONTROL 
(РОЈ ИИК кше. пети танана 9-1117 
P0480-COOLING FAN 1 CONTROL 
GROUT MEME 9-420 
P0481-COCLING FAN 2 CONTROL 
(РОЈ оаа рыгар 9-1121 
P0481-OOCLING FAN 2 CONTROL 
ORGU огонь ТЕТЕ 9-424 
P0487-EGR AIRFLOW THROTTLE 
CONTROL CIRCUIT A СРЫМ............ 9-1125 
P0488-EGR AIRFLOW THROTTLE 
CONTROL CIRCUIT PERFORMANCE... ... 9-1130 


РМ 
Description Group-Page 
P0489-EGR CONTROL CIRCUIT LOW ... ... 9-1135 
P0490-EGR CONTROL CIRCUIT HIGH ...... 9-1139 
P0501-VEHICLE SPEED SENSCR 1 
PERFORMANCE (MTX МОМАВУ).......... 9-431 
P0501-VEHICLE SPEED SENSOR 1 
РЕВЕОВМАМ№СЕ. .......... ........... 9-429 
Дейв VEHICLE SPEED SENSCR 1 
жалыны p аи 9-439 
is VEHICLE SPEED SENSOR #1 
PERFORMANCE. ..................... 9-1143 
P0503-VEHICLE SPEED SENSOR 1 
ERRATIC (MTX NON-ABS)....... ....... 9-441 
P0504-BRAKE SWITCH SIGNAL CIRCUITS 
PLAUSIBILITY WITH REDUNDANT 
СО\ТАСТ ы кыдык e ior tete da 9-1145 
P0506-IDLE SPEED PERFORMANCE 
LOWER THAN EXCEPTED ....... ....... 9-449 
P0507-IDLE SPEED PERFORMANCE 
HIGHER THAN EXCEPTED ....... ....... 9-451 
P0513-INVALID SKIM KEY ....... ....... 9-1151 
P0513-INVALID SKIM КЕҮ................ 9-453 
P0521-ENGINE OIL PRESSURE SENSOR 
PERFORMANCE. ..................... 9-1153 
P0522-ENGINE OIL PRESSURE SWITCH 
ORQUIT LOW. „е азда vide weaned 9-455 
P0523-ENGINE OIL PRESSURE SWITCH 
CIRQUIT HIGH ....................... 9-458 
P0524- ENGINE OIL PRESSURE IS TOO 
LOW тете ЕР ерні 9-1157 
ет АС PRESSURE SENSOR CIRCUIT 
МЕГЕ ЕТЕР 9-461 
а АС PRESSURE SENSOR СВОЛТ 
ШОН ара крйн Pie malate тыран 9-466 
P0562-BATTERY VOLTAGE (ОМ ............ 9-470 
P0562-ECM VOLTAGE TOO LOW .......... 9-1161 
P0563-BATTERY VOLTAGE HIGH. ........... 9-473 
P0563-EOM VOLTAGE TOO HIGH ..... ..... 9-1164 
P0571-BRAKE SWITCH 1 PERFORMANCE .. ..9-476 
P0572-BRAKE SWITCH 1 STUCK ON .... .... 9-481 
P0573 BRAKE SWITCH 1 STUCK OFF... ... 9-1167 
P0573-BRAKE SWITCH 1 STUCK ОЕЕ........ 9-486 
P0574-CRUISE CONTROL SYSTEM- 
VEHICLE SPEED TOO HIGH. ..... ...... 9-1173 
P0578-SPEED CONTROL SWITCH 1 
ES CDM 9-1174 
PDR SPEED CONTROL SWITCH 1 
АМСЕ..................... 9-1180 
RER AED OONTROL SWITCH 1 
РЕНЕКОВМАКСЕ...................... 9-491 
P0580-SPEED CONTROL SWITCH 1 
GROULTEOW.. ель den 9-1186 
P0580-SPEED CONTROL SWITCH 1 
e|. eB igo E 9-496 
P0581-SPEED CONTROL SWITCH 1 
CIROUIT HIGH. ..................... 9-1192 
P0581-SPEED CONTROL SWITCH 1 
CIROUIT НОН....................... 9-501 
P0585-SPEED CONTROL SWITCH 1 2 
CORRELATION... irt pee RES 9-1198 
P0585-SPEED CONTROL SWITCH 1-2 
CORRELATION за жилы med 9-506 
P0590-SPEED CONTROL SWITCH 2 
ИМИ SAS 9-1202 
Es SPEED CONTROL SWITCH 2 
По Б EE. 9-1208 
Нара CONTROL SWITCH 2 
PERFORMANCE. .......... ........... 9-513 


Description Group-Page 
P0592-SPEED CONTROL SWITCH 2 
CIROUIT ОМ ........... ......... 9-1214 
P0592-SPEED CONTROL SWITCH 2 
ОВОЛТ1ОМ........................ 9-518 
P0593-SPEED CONTROL SWITCH 2 
OIROUIT HIGH. .......... ......... 9-1220 
P0593-SPEED CONTROL SWITCH 2 
GROUT НІЯ uere Reni 9-523 
P0600-SERIAL COMMUNICATION LINK ...... 9-528 
P0601-INTERNAL MEMORY CHECKSUM 
ЇММАЦО............................ 9-529 
P0606-INTERNAL ЕСМ PROCESSOR. ..... 9-1226 
P0606-INTERNAL ЕСМ PROCESSOR. ..... 9-1227 
P0606-INTERNAL ЕСМ PROCESSOR .... .... 9-530 
P0607-ECU INTERNAL PERFORMANCE. . ....9-1228 
PO60B-ETC A/D GROUND PERFORMANCE . . . .9-531 
PO6OD-ETC LEVEL 2 APP PERFORMANCE... . .9-532 
PO60E-ETC LEVEL 2 TPS PERFORMANCE .. ..9-533 
РОбОЕ-ЕТС LEVEL 2 ECT PERFORMANCE .. ..9-534 
P0610-ECU VEHICLE OPTIONS 
МІ5МАТОН...................... 9-1229 
P0615-STARTER CONTROL CIRCUIT OPEN . .9-1230 
P0615-STARTER CONTROL CIROUIT-OPEN. . . .9-535 
P0616-STARTER CONTROL CIRCUIT LOW . .9-1233 
P0616-STARTER CONTROL CIRCUIT LOW .. . .9-539 
P0617-STARTER CONTROL CIRCUIT HIGH . 9-1236 
P0617-STARTER CONTROL CIRCUIT HIGH . . . .9-542 
P061A-ETC LEVEL 2 TORQUE 
РЕНЕОВМАККЕ...................... 9-545 
P061C-ETC LEVEL 2 RPM PERFORMANCE. . . .9-546 
P0621-GENERATOR LAMP/L-TERMINAL 
CONTROL CIRCUIT ОРЕМ............ 9-1239 
P0622-GENERATCR FELD CONTROL 
САСА: аав y mem 9-547 
P0625-GENERATOR RELD CONTROL 
Әсет шіг ГГ 9-551 
P0626-GENERATOR RELD CONTROL 
CIRGÜUD-PIGEL е реле 9-555 
P0627-FUEL PUMP CONTROL CIRCUIT 
OPEN: Ga hosted ее Ае 9-1242 
hes FUEL PUMP CONTROL CIRCUIT/ 
таме BE: 9-559 
кеш FUEL PUMP CONTROL CIRCUIT 
RECON НИК 9-1245 
нев ҢІН PUMP CONTROL CIRCUIT 
раны Ya ЫРШ dite deer iieri 9-563 
а FUEL PUMP CONTROL CIRCUIT 
КЕН qaem: 9-1248 
2. PUMP CONTROL CIRCUIT 
НЄН Ре HRK EUNDEM 9-566 
РО62С-ЕТС LEVEL 2 MPH PERFORMANCE. . . .9-569 
РО62Е — INTERNAL CONTROL MODULE 
EEPROM ЕВВОВ.................. 9-1251 
P0630-VIN NOT PROGRAMMED IN РСМ...... 9-570 
P0632-ODOMETER NOT PROGRAMMED 
IN POM ТЕГЕ 9-571 
P0633-SKIM SEORET KEY NOT STORED 
IN РОМ ЕЛЕКТІ 9-572 
РОБЗА-СЕМЕВАТОВ VOLTAGE SENSE 
ОВОИ 225; ода аа алалары ныл 9-573 
P0642-SENSCR REFERENCE VOLTACE 1 
OROUIT ТОМ. ......... 9-1252 
P0642-SENSCR REFERENCE VOLTAGE 1 
GROUT LOW... enki тата nre» 9-577 
P0643-SENSOR REFERENCE VOLTAGE 1 
GROUT HIGH PEE 9-582 
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Description Group-Page 
P0643-SENSOR REFERENCE VOLTAGE 1 
ТООН СН. а и ааа re eps 9-1256 
Де A/C CLUTCH CONTROL CIRCUIT 
aia ii acca Pia hans Tested и не 9-1259 
in ges CLUTCH CONTROL CIRCUIT 
AEA НИ а AE а 9-1262 
5. A/C ONTROL ОНОЛТІОМ........ 9-585 
P0647-A/C CLUTCH CONTROL CIRCUIT 
Кё n A м 9-1265 
P0647-A/C OONTROL CIRCUIT HIGH ........ 9-589 
P0652-SENSOR REFERENCE VOLTAGE 2 
АСОТ LOW: а cocer mee EE 9-593 
P0652-SENSOR REFERENCE VOLTAGE 2 
ТООЦОМ.......................... 9-1268 
P0653-SENSOR REFERENCE VOLTAGE 2 
QGROUIT НОН....................... 9-597 
P0653-SENSOR REFERENCE VOLTAGE 2 
TOO HIGH. eh err ct RE Ris 9-1272 
P065A- GENERATOR PERFORMANCE ... ... 9-1276 
P066A-CYLINDER 1 GLOW PLUG CIRCUIT 
EON LL алкан оа 9-1279 
OM NDER 2 GLOW PLUG CIRCUIT 
ОИУ КУЕ 9-1283 
көе CYLINDER 3 GLOW PLUG CIRCUIT 
ПН ИУ ИМ E 9-1287 
ОШ, GLOW PLUG CIRCUIT . .9-1294 
P0672-CYLINDER 2 GLOW PLUG CIRCUIT . .9-1298 
P0673-CYLINDER 3 GLOW PLUG CIRCUIT . .9-1302 
P0674-CYLINDER 4 GLOW PLUG CIRCUIT . .9-1306 
P067A-CYLINDER 4 GLOW PLUG CIRCUIT 
ОА T и 9-1310 
P0683-GLOW PLUG CONTROL MODULE 
TO POM COMMUNICATION . ..... ...... 9-1314 
P068A-ASD/MAIN RELAY OFF TOO EARLY . .9-1318 
P068B-ASD/MAIN RELAY OFF ТОО LATE . . . .9-1321 
P0700- TRANSMISSION CONTROL 
SYSTEM (MIL ВЕСЏЕБТ)................ 9-600 
P0703-BRAKE SWITCH 2 PERFORMANCE . . . .9-601 
P0830-CLUTCH PEDAL SWITCH CIRCUIT... . .9-1324 
P0850-PARK/NEUTRAL SWITCH 
РЕНЮОВМАМСЕ...................... 9-606 
P1115-GENERAL TEMPERATURE 
RATIONALITY bci erected 9-607 
P1277-STARTER OONTROL CIRCUIT 2 
LOW (ТІРМ)........................ 9-609 
P1278-STARTER CONTROL CIRCUIT 2 
HIGH (ТІРМ)........................ 9-612 
P1279-STARTER CONTROL CIRCUIT 2 
ОРЕМ(ТРМ)........................ 9-615 
P127A-STARTER OONTROL CIRCUIT 2 
OVERCURRENT (ПРМ) ........ ........ 9-618 
P127C-FUBL PUMP CONTROL CIRCUIT 2 
LOW (ТІРМ)........................ 9-622 
P127D-FUEL PUMP CONTROL CIRCUIT 2 
HIGH (ТІРМ)........................ 9-625 
P127E-FUB. PUMP CONTROL CIROUIT 2 
OPEN (ТІРМ)........................ 9-629 
P127F-FUBL PUMP CONTROL CIRCUIT 2 
OVERCURRENT (ПРМ) ........ ........ 9-632 
Р1501-МЕНО Е SPEED SENSOR 1/2 
CORRELATION — DRIVE МНЕН 8........ 9-636 
Р1502-МЕНО Е SPEED SENSOR 1/2 
CORRELATION — NON-DRIVE WHEELS. . . .9-644 
P1513-STARTER REQUEST SWITCH 
сого СЕИСО TE р: 9-646 
P1572-BRAKE PEDAL STUCK ON .......... 9-647 
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Description Group-Page 
P1593-SPEED CONTROL SWITCH 1/2 

STUCK пољани и ber E DRUMS 9-657 
P1602-POM NOT PROGRAMMED .......... 9-661 
P1607-POM INTERNAL SHUTDOAN 

TIMER SLOW RATIONALITY ...... ...... 9-662 
Р1607-РОМ INTERNAL SHUTDOWN 

TIMER SLOW RATIONALITY ...... ...... 9-890 
P1618-SENSOR REFERENCE VOLTAGE 1 

CIROUIT ЕНВАТІС.................... 9-664 
P1628-SENSOR REFERENCE VOLTAGE 

CIROUIT ЕВРАПС .................... 9-669 
P1649-GLOW PLUG MODULE POWER 

SUPPLY ВОЛТ. ооа teris 9-1329 
P1670-TORQUE CURVE CALIBRATION... ... 9-1332 
P1685-SKIM SYSTEM .................. 9-1333 
P1696-EEPROM MEMCRY WRITE 

DENIED/INVALID. ..................... 9-674 
P1697-EMR (SRI) MILEAGE NOT STORED. . . .9-676 
P1861-SIPHON LINE DISCONNECTED........ 9-677 
P2004-INTAKE MANIFOLD RUNNER 

OONTROL STUCK СРЕМ................ 9-680 
P2006-INTAKE MANIFOLD RUNNER 

OONTROL STUCK LOSE. 22.20 9-685 
P2009-INTAKE MANIFOLD RUNNER 

(SWIRL) CONTROL CIRCUIT LOW. ... .... 9-690 
P2010-INTAKE MANIFOLD RUNNER 

(SWIRL) CONTROL CIRCUIT HIGH. ... .... 9-694 
P2016-INTAKE MANIFOLD RUNNER 

POSITION SENSOR CIRQUIT LOW. ... .... 9-698 
P2017-INTAKE MANIFOLD RUNNER 

POSITION SENSOR CIRCUIT HIGH.... .... 9-703 
P2066-FUEL LEVEL SENSOR 2 

РЕВЕОВМАМ№СЕ. .......... ........... 9-707 
Ра FUEL LEVEL SENSOR 2 CIRCUIT | 

кре ы рле OI MU 9-711 

ес LEVEL SENSOR 2 CIRCUIT 

HIGH асаана Бадан побои 9-714 
Р2072-Н ECTRONIC THROTTLE CONTROL 

SYSTEM - ICE ВЕОСКАСЕ.............. 9-718 
P2074-MAP/TPS CORRELATION - HIGH 

AIRFLOW/VACUUM LEAK DETECTED... ... 9-719 
P2088-BANK 1 CAMSHAFT 1 POSITION 

ACTUATOR CIRCUIT LOW ....... ....... 9-722 
P2089-BANK 1 CAMSHAFT 1 POSITION 

ACTUATOR CIRCUIT НСН.............. 9-726 
P2090-BANK 1 CAMSHAFT 2 POSITION 

ACTUATOR CIRCUIT LOW ....... ....... 9-730 
Р2091-ВАМК 1 CAMSHAFT 2 POSITION 

ACTUATOR CIRCUIT HIGH. ...... ....... 9-734 
P2096-DOWNSTREAM FUEL TRIM 

SYSTEM 1 1БАМ..................... 9-738 
P2097-DOWNSTREAM FUEL TRIM 

SYSTEM 1 НІОН...................... 9-744 
P2100-E_ECTRONIC THROTTLE CONTROL 

MOTOR АСИ... corre eres 9-750 
P2101-ELECTRONIC THROTTLE CONTROL 

MOTOR PERFORMANCE. ............... 9-755 
P2107-E_ECTRONIC THROTTLE CONTROL 

MODULE PROCESSOR ................. 9-757 
Р2108-Н ECTRONIC THROTTLE CONTROL 

MODULE PERFORMANCE ....... ....... 9-758 
P2110-ELECTRONIC THROTTLE CONTROL 

- FORCED LIMITED АРМ. ............... 9-759 
P2111-ELECTRONIC THROTTLE CONTROL 

- UNABLE ТО QLOSE. ................. 9-764 
P2112-ELECTRONIC THROTTLE CONTROL 

- UNABLE ТО ОРЕМ ................... 9-770 


Description Group-Page 


P2115-AOCELERATOR PEDAL POSITION 
SENSOR 1 MINIMUM STOP 


P2116-ACCELERATOR PEDAL POSITION 
SENSOR 2 MINIMUM STOP 


PERFORMANCE . „е asne eames 9-776 
P2118-ELECTRONIC THROTTLE OONTROL 

MOTOR CURRENT PERFORMANCE. ....... 9-777 
P2121-AOCELERATOR PEDAL POSITION 

SENSOR 1 PERFORMANCE . ..... ...... 9-1334 
Р2122-АОСН ЕНАТОН PEDAL POSITION 

SENSOR 1 ОНОЛТІОМ.............. 9-1340 
Р2122-АОСН ЕНАТОН PEDAL POSITION 

SENSOR 1 GIROUIT LOW ....... ....... 9-782 
P2123-ACCELERATOR PEDAL POSITION 

SENSOR 1 CIRQUIT HIGH. ............. 9-1345 
Р2123-АОСА ЕНАТОН PEDAL POSITION 

SENSOR 1 ВОЈТ НСН....... ....... 9-788 
Р2127-АОСН ЕНАТОН PEDAL POSITION 

SENSOR 2 CIRQUIT ЕОМ............... 9-1350 
Р2127-АОСН ЕНАТОН PEDAL POSITION 

SENSOR 2 CIRQUITLOW ....... ....... 9-793 
Р2128-АОСН ЕНАТОН PEDAL POSITION 

SENSOR 2 CIRQUIT HIGH. ............. 9-1355 
P2128-ACCELERATOR PEDAL POSITION 

SENSOR 2 CIRQUIT НСН....... ....... 9-799 
P2135-THROTTLE POSITION SENSOR 12 

CORRELATION „леша see ке nace aie amin 9-804 
Р2138-АООН ЕНАТОН PEDAL POSITION 

SENSOR 1 / 2 CORRELATION..... ..... 9-1360 
Р2138-АООН ЕНАТОН PEDAL POSITION 

SENSOR 1/2 CORRELATION ............. 9-814 
P2141-EGR AIRFLOW THROTTLE 

CONTROL GROUIT A LOW ...... ...... 9-1363 
P2142-ECR AIRFLOW THROTTLE 

CONTROL GROUIT A HIGH. ..... ...... 9-1367 
P2147-FUEL INJECTOR GROUP 1 SUPPLY 

VOLTAGE CIRCUIT LOW ............... 9-1372 
P2148-FUEL INJECTOR GROUP 1 SUPPLY 

VOLTAGE CIRCUIT HIGH ....... ....... 9-1376 


Р2166-АОСА ЕНАТОН PEDAL POSITION 
SENSOR 1 MAXIMUM STOP 


Р2167-АОСН ЕНАТОН PEDAL POSITION 
SENSCR 2 MAXIMUM STOP 


ACCUMULATION). ..................... 9-822 
P2173-HIGH AIRF_OW/VAQUUM LEAK 

DETECTED (SLOW ACCUMULATION)... ... 9-825 
P2174-LOW AIRFLOW/RESTRICTION 

DETECTED (INSTANTANEOUS 

ACCUMULATION). ..................... 9-828 
P2175-LOW AIRFLOW/RESTRICTION 

DETECTED (SLOW ACCUMULATION)... ... 9-831 
P2181-COOLING SYSTEM PERFORMANCE. . . .9-834 
P2184-ENGINE COOLANT TEMPERATURE 

SENSOR 2 GROUIT LOW ....... ....... 9-839 
P2185-ENGINE COOLANT TEMPERATURE 

SENSOR 2 GROUIT НСН....... ....... 9-843 
P2299-BRAKE PEDAL. POSITION / 

ACCELERATOR PEDAL POSITION 

ІМООМРАТВІЕ........... ........... 9-847 
P2301-IGNITION COIL 1 CIRCUIT HIGH . . . ... 9-849 
P2302-IGNITION COIL 1 SECONDARY 

CIRCUIT-INSUFFICIENT IONIZATION ....... 9-853 
P2304-IGNITION COIL 2 CIRCUIT НОН... ... 9-857 
P2305-IGNITION ООП. 2 SEOCNDARY 

CIRCUIT-INSUFFICIENT IONIZATION ....... 9-861 


P2307-IGNITION COIL З CIRCUIT HIGH... ... 9-865 


PM 
Description Group-Page 
P2308-IGNITION ООП. 3 SEOONDARY 
GROUIT-INSUFRGIENT IONIZATION ....... 9-869 
P2310-IGNITION COIL 4 CIRCUIT HIGH... ... 9-873 
P2311-IGNITION COIL 4 SECONDARY 
CIROUIT-INSUFAICIENT ОМФАПОМ....... 9-877 
P2425-EGR COOLING VALVE CONTROL 
CIRCUIT ОРЕМ, |... sete 9-1379 
P2426-EGR COOLING VALVE CONTROL 
CIRCUIT VOW Д.Д сылды aut we tice 3 9-1383 
P2427-EGR EGR COOLING VALVE 
CONTROL CIROQUIT HIGH. ....... 9-1387 
P2500-GENERATOR LAMP/L-TERMINAL 
CONTROL CIRCUIT ЦОМ ....... ....... 9-1390 
P2501-GENERATOR LAMP/L-TERMINAL 
CONTROL CIROQUIT HIGH. ...... ....... 9-1393 
P2503-CHARGING SYSTEM OUTPUT LOW . . . .9-881 
P2504-CHARGING SYSTEM OUTPUT HIGH. . . .9-886 
P2533-IGNITION SWITCH RUN/START 
POSITION CIRCUIT ......... ......... 9-1396 
P2534-IGNITION SWITCH RUN/START 
POSITION CIROUIT LOW. ...... ....... 9-1398 
P2535-IGNITION SWITCH RUN/START 
POSITION CIRCUIT HIGH. ...... ....... 9-1400 
PRE-DIAGNOSTIC TROUBLESHOOTING 
РВОСЕРЏВЕ ....................... 9-1436 
РВЕ DIAGNOSTIC TROUBLESHOOTING 
РВОСЕРЏВЕ............. ............ 9-913 
U0001-CAN С ВШЅ...................... 9-892 
U0002-CAN C BUS OFF PERFORMANCE . . . .9-1406 
U0101-LOST COMMUNICATION WITH 
ТОМ: КИСЕ euis o девиза 9-893 
U0121-LOST COMMUNICATION WITH 
ANTI-LOCK BRAKE MODULE ........... 9-1407 
U0121-LOST COMMUNICATION WITH 
ANTI-LOCK BRAKE MODULE. ..... ...... 9-894 
U0140-LOST COMMUNICATION WITH 
BODY CONTROL MODULE....... ....... 9-895 
U0141-LOST COMMUNICATION WITH 
FRONT CONTROL MODULE (ПРМ)... ... 9-1408 
U0141-LOST COMMUNICATION WITH IPM 
(КОМТІРМ).......................... 9-896 
U0155-LOST COMMUNICATION WITH 
СШСТЕҢ........................... 9-897 
U0168-LOST COMMUNICATION WITH 
VEHICLE SECURITY MCDULE 
(ЭКНЕЕМЛМОМ)...................... 9-898 
U0415-IMPLAUSIBLE DATA RECEIVED 
Me RM DEC 9-1409 
U0431- ОВЕ DATA ВЕСВМЕО 
ETT ае ЕЕЕ 9-1410 
Шо FUEL LEVEL MESSAGE ........ 9-899 
Ut1 ШЕ LOST AMBIENT TEMPERATURE 
ET E Аль 9-900 
ages FUEL VOLUME MESSAGE ... ... 9-901 


U1110-LOST VEHICLE SPEED MESSAGE. ..... 9-902 
U1113-LOST АС PRESSURE MESSAGE... ... 9-903 


U1120-LOST WHEEL DISTANCE MESSAGE. . . .9-904 
U1403-IMPLAUSIBLE FUEL LEVEL SIGNAL. . . .9-905 
U1411-IMPLAUSIBLE FUEL VOLUME 

SIGNAL ВЕСНУЕО.................... 9-906 
U1412-IMPLAUSIBLE VEHICLE SPEED 

SIGNAL НЕСЕУЕӘ.................... 9-907 
U1417-IMPLAUSIBLE LEFT WHEEL 

DISTANCE SIGNAL RECHVED............ 9-909 
U1418-IMPLAUSIBLE RIGHT WHEEL 

DISTANCE SIGNAL RECHVED............ 9-911 
VERIRCATION TEST .......... .......... 9-936 


РМ 
Description Group-Page 
* CHECKING THE ACCELERATOR PEDAL 

POSITION SENSOR CALIBRATION. ....... 9-1422 
* CHECKING THE BOOST PRESSURE 

SENSOR CALIBRATION. ............... 9-1424 
* CHECKING THE BOOST PRESSURE 

SYSTEM ............. ............. 9-1425 
* CHECKING THE ЕОМ POWER AND 

GROUND ВОЛТ. ........ ......... 9-1431 
* CHECKING THE EGR SYSTEM. ........... 9-1428 
* CHECKING THE ENGINE COOLANT 

TEMPERATURE SENSOR CALIBRATION. . . .9-1427 
* CHECKING THE ENGINE MECHANICAL 

SYSTEMS. cise prem rr WERE RE 9-1430 
* CHECKING THE FUEL DELIVERY SYSTEM. . . .9-916 
* ENGINE CRANKS BUT DOES NOT START . . . .9-919 
* ENGINE CRANKS BUT WILL NOT START... .9-1411 
* ENGINE WILL NOT СВАМК.............. 9-1414 
* FUEL PRESSURE LEAK DOWN ............ 9-921 
* HARD START FUEL $ҮЅТЕМ.............. 9-922 
*INTERMITTENT ОТС ......... ......... 9-1435 
*INTERMITTENT DIC. ................... 9-915 
* АСК OF ENGINE POWER ....... ....... 9-1418 
* NO CRANK CONDITION. ................. 9-925 
* NO RESPONSE WITH A NO START 

CONDITION. ......................... 9-930 


TRANSMISSION DIAGNOSTICS 
ОЛ - PREDIAGNOSTIC 


TROUBLESHOOTING PROCEDURE... . . 21-284 
CVT VERIRCATION ТЕЗТ................ 21-285 
P0219-ENGINE ОМЕВБРЕЕО .............. 21-121 
P0571-BRAKE SWITCH 1 PERFORMANCE. . . 21-123 
P0602-OONTROL MODULE PROGRAMING 

ERROR/NOT PROGRAMMED. ........... 21-125 
P0610-ECU VEHICLE OPTIONS 

МІМАТОН........................ 21-127 
P0641-SENSOR REFERENCE VOLTAGE 1 

OROIT а EDISON 21-129 
P0707-TRANSMISSION RANGE SENSOR 

ОВОЛТ1ОМ/........... 2...2... 21-133 
P0708-TRANSMISSION RANGE SENSOR 

QIROUIT НОН........... ........... 21-138 
P0711-TRANSMISSION TEMPERATURE 

SENSOR PERFORMANCE. ............. 21-141 
P0712- TRANSMISSION TEMPERATURE 

E ни T 21-145 
P0713 OAA TEMPERATURE 

SENSOR Н©Н...................... 21-149 

P0716 INPUT SPEED SENSOR 1 CIRCUIT 
о 21-153 

RET INPUT SPEED SENSOR 1 CIRCUIT 
CER BEEN OE те 21-158 

P0721 т SPEED SENSOR CIRCUIT 

PERFORMANCE ..................... 21-164 
P0722-CUTPUT SPEED SENSOR CIRCUIT 

МО ЗСМА он 21-170 
P0730-INOORRECT GEAR RATIO .......... 21-176 
P0741-TORQUE CONVERTER CLUTCH 

CIROUIT PERFORMANCE. ...... ....... 21-177 
P0746-LINE PRESSURE SOLENOID 

PERFORMANCE ..................... 21-179 
P0776-SECCNDARY PRESSURE 

SOLENOID STUCK OFF (HIGH 

РВЕЗ$ОНЕ........................ 21-183 
P0777-SECCNDARY PRESSURE 

SOLENOID STUCK CN (LOW 

РВЕЗӘШНЕ)........................ 21-189 
P0826-UP/DOWN SHIFT SWITCH CIRCUIT . .21-195 


Description Group-Page 
P0842-PRIMARY OIL PRESSURE SENSOR 

GROUT LOW хш tare вина 21-199 
P0843-PRIMARY OIL PRESSURE SENSOR 

GROUT НЕН ERE дави 21-204 
P0847-SEOONDARY ОП. PRESSURE 

SENSOR CIRCUIT ЕОМ................ 21-208 
P0848-SEOONDARY OIL PRESSURE 

SENSOR GIROUIT НОН ............... 21-213 
P0962-PRESSURE CONTROL SOLENOID А 

CONTROL CIRCUIT ШОМ. ...... ....... 21-217 
P0963-PRESSURE CONTROL SCLENOID A 

CONTROL CIRCUIT НІСН. ...... ....... 21-220 
Р0966-РАЕЗЗИНЕ CONTROL SOLENOID В 

CONTROL CIRCUIT ЕОМ,.............. 21-224 
P0967-PRESSURE CONTROL SOLENOID B 

CONTROL CIRCUIT НІСН. ...... ....... 21-227 
P128B-TCM POWER CONTROL CIRCUIT 2 

LOW = ПРМ ава а дне кыны 21-109 
P128C-TOM POWER CONTROL CIRCUIT 2 

НОСНЕ ПРМ. aee t eed 21-112 
P128D-TOM POWER CONTROL CIRCUIT 2 

OPEN - TIPM ....................... 21-115 
P128E TOM POWER CONTROL CIRCUIT 2 

OVERCURRENT - ПРМ. ............... 21-118 
P1 m B-BATTERY DISCONNECT / TOM 

VON HERREN RN: 21-231 

B SENSOR GROUND REFERENCE 

CIRCUIT. i ssh eum виа of 21-234 
P1679-CALIBRATION NOT LEARNED. ....... 21-237 
P167A-CALIBRATION MISMATCH .......... 21-239 
P1702-PRIMARY OIL PRESSURE SENSCR 

/ SECONDARY OIL PRESSURE SENSOR 

CORRELATION. .......... ........... 21-240 
P1723-LOCK UP / SELECT CONTROL 

GROUT PME 21-242 
P1729-TRANSMISSION RATIO CONTROL 

GROUT ТТГ 21-246 
P2769- TORQUE CONVERTER CLUTCH 

GROUT LOW DD 21-249 
P2770- TORQUE CONVERTER CLUTCH 

CIROUIT НОН...................... 21-253 
U0001-CAN C BUS .......... .......... 21-256 
U0100-LOST OOMMUNICATION WITH 

БОМ РОМ аа Бана ината 21-257 
U0121-LOST OOMMUNICATION WITH 

ANTILOCK BRAKE MODULE. ........... 21-257 
U0141-LOST OOMMUNICATION WITH IPM 

(КМЛІРМ)........................ 21-257 
U1146-LOST COMMUNICATION WITH 

EXTERNAL MEMORY. ................. 21-259 
U1400-IMPLAUSIBLE TPS SIGNAL 

RECHVED: кешыр eere d ih d.d 21-265 
U1401-IMPLAUSIBLE ENGINE SPEED 

SIGNAL RECBVED ................... 21-267 
U1407-IMPLAUSIBLE ENGINE TORQUE 

REQUEST SIGNAL RECHVED ........... 21-269 
U140F-IMPLAUSIBLE ENGINE VARIANT 

DATA ИН ЕК nite arta тен 21-271 
U1410-IMPLAUSIBLE РОМ VARIANT DATA . 21-273 
U1424-IMPLAUSIBLE ENGINE TORQUE 

SIGNAL RECBVED ................... 21-274 
U1425-IMPLAUSIBLE PEDAL POSITION 

SIGNAL RECBVED ................... 21-276 
U1426-IMPLAUSIBLE TOC SLIP REQUEST 

SIGNAL RECBVED ................... 21-278 
U1428-RECHVED ENGINE TORQUE 

REQUEST SIGNAL ЅТОСК. ............. 21-280 
U1429-RECEIVED ENGINE TORQUE 

SIGNAL 50СК...................... 21-282 
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Description Group-Page 
AWD - PRE DIAGNOSTIC 
TROUBLESHOOTING PROCEDURE. ... .... 3-141 
AWD CONTROL MODULE VERIFICATION 
VECES ви 3-142 
В1411-ННМ LEFT AUDIO OUTPUT 
CIROUIT ТОМ. ............ 81-3 
B1412-HFM LEFT AUDIO OUTPUT 
GROUT HIGH. ые гыза Deme ed 81-7 
B1415-HFM RIGHT AUDIO CUTPUT 
АВОШТ LOW. ....................... 8T-10 
B1416-HFM RIGHT AUDIO OUTPUT 
GROUT RIGEL а bts 81-14 
В1435-МОСЕ REOOGNITION/PHONE 
SWITCH INPUT CIRCUIT 
РЕНЮВМАМСЕ...................... 8Т-17 
В1436-МОСЕ REOOGNITION/PHONE 
SWITCH INPUT CIRCUIT LOW. ........... 8T-19 
B1437-VOICE ВЕОООМТІОМ/РНОМЕ 
SWITCH INPUT CIRCUIT HIGH ........... 8T-22 
B1438-VOICE RECOGNITION SWITCH 
STIG ЕРЕК з Ыы tas а ан 8T-26 
B1439-PHONE SWITCH STUCK ............ 87-28 
B1459-TELEMATICS MIRROR CONTROL 
GROUT LOW. E 81-33 
B145A-TELEVIATICS MIRROR CONTROL 
GROUT HIGH ар ete зуд а тк тез 81-30 
B1492-GENERAL MICROPHONE 
РЕВЕОВМАККЕ...................... 8Т-36 
B2104-IGNITION RUN/START CONTROL 
CARCI ПОМ „са eh RET 81-3 
B2105-IGNITION RUN/START CONTROL 
GROUT HIGH enesis оа 81-6 
B2106-IGNITION RUN/START CONTROL 
СОКОЛ OPEN t rero bnt età 8І-9 
B2122-IGNITION RUN CONTROL 1 
QROUIT LOW. ....................... 81-11 
B2123-IGNITION RUN CONTROL 1 
CIROUIT HIGH. ....................... 81-13 
B2124-IGNITION RUN CONTROL 1 
QIROUIT ОРЕМ ....................... 81-17 
B212F-IGNITION RUN/ACC CONTROL 
GROUT ШОМ: зе t or e ned 81-19 
B2148-IGNITION RUN CONTROL 2 
QBOT LOW екн ИТТЕ 81-21 
B2184-IGNITION UNLOCK RUN/START 
CONTROL CIRCUIT LOW. ............... 81-23 
B2185-IGNITION UNLOCK RUN/START 
CONTROL CIRCUIT HIGH. . .............. 8l-26 
B2188-IGNITION START CONTROL 
QRCUIT ЕМУ. НН КАК 81-29 
B218B-IGNITION RUN/START 1 CONTROL 
CIRCUIT OVERCURRENT. ............... 81-32 
B218C-IGNITION RUN CONTROL 2 
CIRCUIT OVERCURRENT. ............... 81-35 
B2203-ROM CHECKSUM PERFORMANCE .. ..81-42 
B2223-(HFM) HANDS FREE PHONE 
INTERNAL ооо sse 8T-46 
B222A-VEHICLE LINE MISMATCH ..... ..... 81-43 
В222Е-Н ASH CHECKSUM 
РЕНЮОВМАМСЕ...................... 8Т-44 
В222Е-Н ASH WRITE PERFORMANCE ... ... 8Т-45 
B2230-RAM WRITE PERFORMANCE .... .... 8T-47 
C1078-TIRE REVOLUTIONS RANGE 
PERFORMANCE ....................... 3-88 
C1456-AWD CLUTCH POWER CONTROL 
GROUT TOW... verbes sers 3-90 
C145A-AWD CLUTCH RETURN CONTROL 
e| el ngo E 3-95 
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Description Group-Page 
C145D-AWD CLUTCH POWER/RETURN 

CONTROL CIRCUIT OPEN . ....... 3-100 
C145F-AWD SYSTEM TEMPORARILY 

DISABLED — OVERTEMPERATURE. ....... 3-105 
C2100-BATTERY VOLTAGE LOW. ........... 3-107 
C2101-BATTERY VOLTAGE НОН ..... ..... 3-113 
C211C-IGNITION RUN/START INPUT 

CIRQUIT LON. ....................... 3-117 
C211D-IGNITION RUN/START INPUT 

СВОИ HIGH iiir ose e eg all 3-121 
C211E BATTERY SUPPLY VOLTAGE LOW .. ..3-124 
C211F-BATTERY SUPPLY VOLTAGE HIGH .. . .3-128 
C2208-AWD ECU INTERNAL .............. 3-131 
0001-САМ С ВОЅ...................... 3-133 
U0019-CAN B ВОЅ...................... 81-48 
U0100-LOST COMMUNICATION WITH 

ЕОМ/РОМ (ТІРМ) .......... .......... 3-134 
U0121-LOST COMMUNICATION WITH ABS. . . .3-135 
00141 LOST COMMUNICATION WITH 

АСМ (ПРМ).......................... 3-135 


Description Group-Page 
U0141-LOST COMMUNICATION WITH 

FRONT CONTROL MODULE (TOTALLY 

INTEGRATED POWER MODULE)..... ..... 81-51 
U0151-LOST COMMUNICATION WITH 

OCCUPANT RESTRAINT CONTROLLER ..... 81-51 
U0154-LOST COMMUNICATION WITH 

OCCUPANT С АЗЯНСАПОМ MODULE ..... 8T-51 
U0155-LOST COMMUNICATION WITH 

(CLS TIER GON a и arn De nonet miden 8T-51 
U0167-LOST COMMUNICATION WITH 

INTRUSION TRANSCEIVER CONTROL 

MODULE ........................... 8T-51 
U0168-LOST COMMUNICATION WITH 

VEHICLE SECURITY CONTROL 

MODULE (SKREHW/WOM) .............. 8T-51 
U0184-LOST COMMUNICATION WITH 

БАЙО............................. 81-51 
U0186-LOST COMMUNICATION WITH 

AUDIO АМРИНЕВ.................... 81-51 
U0195-LOST COMMUNICATION WITH 

DARS зала на айкас Ein 8T-52 


PM 


Description Group-Page 
U0199-LOST COMMUNICATION WITH 

DRIVER DOOR MODULE (LEFT 

WINDOW REGULATOR MCDULB. . ........ 8T-52 
U0200-LOST COMMUNICATION WITH 

PASSENGER DOOR MODULE (RIGHT 

WINDOW REGULATOR MCDULB. ......... 8T-52 
U0401-IMPLAUSIBLE DATA RECE VED 

FROM ЕОМ/РОМ...................... 3-136 
U0415-IMPLAUSIBLE DATA ВЕСВМЕО 

FROM АВС со cca љиљана Кита 3-137 


U0423-IMPLAUSIBLE DATA ВЕСЕМЕО 


U1120-LOST WHEEL SPEED MESSAGES. ..... 3-139 


U1415-IMPLAUSIBLE/MISSING VEHICLE 
QONAGURATION RECBVED ............. 3-140 
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